MMWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJEPAIINU
MunuctepcTBO 00pa3zoBaHus U Hayku Hukeropoackoii obnactu

VYupasnenre o0pa3oBaHusi U MOJIOICKHOU MOJTUTUKHU aIMUHUACTPALIUN
ropojckoro okpyra Bopoteiackuit Huxeroposackoii o6inactu

MBOY MuxaitnioBckas cpeaHss IMKoiaa

[Tpunoxenne k OOO MBOY MuxaitnoBckast CpeiHssl IIKOJIa

4 ) YT1BepxkaeHa
OOKYMEHT MOAOnmMCcAH I[H eKTO
SMEKTPOHHOW MOAMNUCHIO PCKTOp
Ceptudumkat: 00FF5F38541B947FAFEBC645F10DB0OBD27 q)OKI/IH AI/I
B o A n
Henoremtenen: ¢ 26,04.2025 o 25,07 2026 [pukaz Ne69-OJ]
\ y oT «27» aBrycra 2025 r.
IlencoBet Nel

oT «27» aBrycra 2025 1.

PABOYAS IPOTPAMMA
(ID 8739914)

yueOHoro npeamera «buosiorus» (yriyoJeHHbIH YPOBEeHb)

st ooywaromumxcst 10-11 kimaccoB

MuxaiioBckoe
2025



denepanbhas padouas nporpamma | buonorusa. 10-11 kiaccer (yriyOneHHBIH YPOBEHb)

COJIEP)KAHUE

TTOSICHUTEJIBHASL BATIMCKA ...ttt bbbt 3

COIEPKAHUE OBYUEHUS ......ocoiiiiiiitiiiiit bbb 7
O ) 2 1o TP P PP 7
LD KITACC -ttt bbb b bR R e R R R R R bbb 20

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA TTPOT'PAMMBI 11O BUOJIOT A

HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUS .......cciiiiiiiiiieeeee e 31
JIMUHOCTHBIE PEBYIIBTATB ..uvviutiesissitistasshesssassbisshassssssbe s she s s as s e b e b e s s hd e s b e s b e s ha e e b e s b e s s b e e b e s ba s bb e e b e 31
METAPEAMETHBIE PEBYIIBTATBL ... veeuveateesseseessesseessesseesseaseesseassesseasseabeasseassessease e b e abeebease e b e aseeabeasneabeannen 35
TTPCIIMETHBIC PEBYIIBTATBI ..vuvveeuteeseessseessesssesssseassessseessseesseessesssseassessseesssesssessseessseensesssessssesssessseessesssesnsns 39

TEMATUYECKOE TINTAHUPOBAHUE ........cocooiiiiiiiiiciiee e 43
F0 KITACC -ttt ettt b b bt h bR R £ R R R R bR et R e bRt bR n e 43
I 4 1o TP P PRSPPI 100

IIEPEYEHB (KOJUDUKATOP) IIPOBEPSIEMBIX TPEBOBAHUI K PE3YJIbTATAM

OCBOEHN OCHOBHOI OBPA30BATEJIbHOI [TPOT'PAMMGBI CPEJTHEI'O OBIIET'O

OBPA30BAHMUA 1 DJIEMEHTOB COJAEPXKAHUSA 1O BUOJIOTUH .......oovveiiiiiiiiiiiicee 145
[Tposepsiembie Ha EI'D no OGuonoruu TpeboBaHus K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNLHON TMPOTPAMMBI CPEITHETO OOIIETO OOPABOBAHKI ... veevveerveersreasreesseessseesseessneeseesseessneans 145
Ilepedens 31eMeHTOB copepkaHus, IpoBepseMbIX Ha EI'D MO OHOMOTHH ......ccvvvviiiiiiieicic 148



denepanbhas padouas nporpamma | buonorusa. 10-11 kiaccer (yriyOneHHBIH YPOBEHb)

®enepanpHas pabouas mnporpamMma mo ydyeObHomy mpeamery «buomorusp»
(yrnyOneHHbBIH ypoBeHB) (mpeaMeTHas o0sacTh «EcTecTBEeHHO-HAy4YHBIE MPEIMETHI)
(mamee COOTBETCTBEHHO — TIporpaMMa IO OHOJIOTHH, OWOJIOTHSA) BKIIOYACT
MOSICHUTENBHYIO 3aMHUCKY, COJIep KaHne 00yUueHus, TNIaHUPYEMbI€ Pe3yIbTaThl OCBOCHUS
IporpaMMBbl 10 OHMOJIOTHH, TEMaTHYeCKOe IUIAHMPOBAHHE, MEPEUYCHb (KOAM(PHUKATOP)
MIPOBEPSIEMBIX TPeOOBAaHMM K PE3YJIbTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTEIbHON
MIPOrPaMMBbI CPEAHETO 0011ero 00pa30BaHMs U SJIEMEHTOB COJEPKaHUS IO OMOJIOTHH.

[losicuutenpHas 3amucka OoTpakaeT oOIMe LEeTH W 3aJaddl U3ydeHHs] OUOJIOTHH,
XapaKTEPUCTHKY TICUXOJIOTUYECKUX MPEANOCHUIOK K €€ H3YYCHHMIO OOydaroluMUcs,
MECTO B CTPYKType Yy4eOHOTrO IUTaHa, a TaKkKe MOAXOJbl K OTOOpY COJepKaHus,
K ONpPEICICHUIO IUIAHUPYEMBIX pe3yJIbTaTOB U K CTIPYKTYpE TEMaTUYECKOTO
TUTAHUPOBAHMSL.

Copepxanne OOy4YeHHMsI pacKpbhIBa€T COJAEp)KATEIbHBIC JIMHUHM, KOTOPBIC
npearalTcs il 00A3aTeIbHOTO M3Y4YEHHs B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1ero o6pa3oBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOTPAMMbI MO OHOJOTHUU BKIIIOYAIOT
JUYHOCTHBIC, METANpeIMETHBIE PE3yJbTaThl 32 BECh MEpHOA OOydUeHHsS Ha YPOBHE
cpenHero oobmero o0pa3oBaHus, a TakKe MPEIMETHBIE TOCTHKEHUS 00ydarolerocs 3a
KaXX/IbIid 101 O0y4eHMUSI.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o Guosiornu Ha ypoBHE CpeHero oo1miero oopazoBanus pazpaboraHa
Ha ocHoBe @emepanpHoro 3akona or 29.12.2012 N 273-®3 «0O06 obpa3oBanuu
B Poccuiickoit ®enepanuny, ®I'OC COO, Konnenuuu mnpenojgaBaHusi y4yeOHOTO
npenmera «buonorus» M OCHOBHBIX TOJIOKEHHUH (enepasbHON pabouel MporpaMMbl
BOCITUTAHMSI.

buonorus yriyonennoro ypous m3ydenus (10 — 11 kmaccel) sBIs€TCS OJHUM
13 KOMITIOHEHTOB MpeaMeTHON obnactu «EcrecTBeHHO-Hay4UHbIe TpeaMeThDy. CorjaacHo
nonoxkenusim  @I'OC  COO  mnpodunbHble y4eOHbIE TPEAMETHI, H3ydaeMble
Ha YTIIyOJICHHOM YPOBHE, SIBJISIFOTCSI CIOco0O0M nuddepeHIanum o0yueHus Ha ypoBHE
cpemHero oOmero oOpa3oBaHMsI M MPU3BAHBI O0ECHEYHUTH MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOIIMM, CPEAHHM OOIIMUM, CpeaHUM MPOGECCHOHATBHBIM U BBICIITUM
oOpaszoBanneM. B TO ke Bpemsi Kaxblii U3 ATUX Y4EOHBIX MPEIAMETOB JOJIKEH OBITh
OpPHMCHTHPOBAaH Ha TMPUOPUTETHOE PEIICHHE O0pa30BaTEIbHBIX, BOCIHUTATEIbHBIX
M pa3BUBAOIIMX  3a7a4, CBS3aHHBIX C  NpodOpUCHTAMEH  OOyJaroIuXcs
U CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOW 00JaCTH HAyYHOTO 3HAHUS, CBSI3aHHOTO
¢ Ouosoruei, MEIUIIMHOM, SKOJIOTHUEHN, TICUXOJIOTHEN, CHIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo OwojoTMHM JaeT MPEACTABICHUE O IEIW W 3aJavyax H3YYCHUS
yueOHoro npeamera «buonorus» Ha yriayOJeHHOM YpOBHE, ONpEENsieT 00s3aTelIbHOe
(MHBapuaHTHOE) MPEIMETHOE COJEpKaHHe, €ro CTPYKTypUPOBAaHUE IO paslenam
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U TeMmaM, paclpeiefieHde Mo Kilaccam, PEKOMEHAYET MOCJIEI0BATEIbHOCTh M3YUYCHHUS
yueOHOTO MaTepHaia ¢ y4eTOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKH
y4ueOHOTo TIpoliecca, BO3PACTHBIX OCOOEHHOCTEW oOydaromuxca. B mporpamme
Mo OWOJOTUM peann30BaH MPUHIUIT TMPEEMCTBEHHOCTH C HW3YYCHUEM OHOJIOTHH
HAa YpPOBHE OCHOBHOrO o0O0ImIero oOpa3oBaHus, Onarojaps dYemMy MpPOCMaTPUBAETCS
HamnpaBJICHHOCTh ~ HAa  TOCJIEAYIOIIee  pa3BUTHE  OUOJIOTMYECKUX  3HAHUH,
OPHMCHTHUPOBAaHHBIX Ha (OPMHPOBAHHWE E€CTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
HKOJIOTUYECKOTO MBIIIUICHHUS], TIPEJICTABICHUI O 3JJ0POBOM 00pa3e )KM3HHU, Ha BOCIIUTAHHE
OEepeKHOTO OTHOIICHUS K OKPYKAIOIIeH IPUpOAHON cpeie. B mporpamme mo 6uomoruu
TaK)Ke€ TOKa3aHbl BO3MOXKHOCTH YyueOHOro rmnpeamera «buonorus» B peanu3aluu
tpeboBannii @PI'OC COO K MIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM
U MPEIMETHBIM pe3yJibTaTtaM 00y4deHusi U1 B (GOPMUPOBAHUN OCHOBHBIX BHUOB y4e€OHO-
MO3HABATENLHON  JIEATETLHOCTH  OOYyYalolUMXCS IO  OCBOGHUIO  COJECpKaHUS
OMO0JIOTHYECKOro 00pa30BaHus Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHuUsI.

[Iporpamma 1o OHONIOTHHU SIBISETCS OPUEHTUPOM JJISI COCTABJICHHUS aBTOPCKUX
pabouux mnporpamMMm. ABTOpaMH padOYMX TPOrPAMM MOKET OBITh MPEIJIOKEH CBOU
MOJIX0JI K CTPYKTYPUPOBAHUIO U MOCJIEI0BATEILHOCTH U3yUYEHUS y4eOHOTO MaTepuara,
CBOE BHJCHHE CMOCOO0B (opMuUpoOBaHHUS Yy OOyYAIOMIMXCS MPEAMETHBIX 3HAHUN
Y YMEHHUM, a TaK’Ke METOJ0B BOCIIUTAHUS U PA3BUTHUS CPEJCTBAMHU yU4€OHOIO MpeIMeTa
«buonorusn».

Buonorust Ha ypoBHE cpeaHero o0uiero ooOpa3oBaHus 3aBepilaeT OMOJOTHUYECKOE
oOpa3oBaHM€ B IIKOJE M OPUEHTUPOBAH HA paclIMpeHue W yriayOJeHue 3HaHUU
oOy4Jaronuxcsi 0 KMBOM MPHUPOJE, OCHOBAX MOJEKYJISPHOU M KIETOYHOW OHOJIOTHH,
SMOpHOJIOTUM U OWUOJOTUM PA3BUTHS, TEHETUKH, CEJEKIMH, OWOTEXHOJOTUH,
ABOJIIOLIMOHHOTO YUYE€HHS U HKOJIOTHH.

N3yuenne yuebHOro mnpeamera «buosjorus» Ha yrIyOJIEHHOM  YPOBHE
OpPUEHTUPOBAHO HA TOATOTOBKY OOyYaromuxcsi K TMOCIEAYIOIIEMY MOJYyYCHUIO
OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OpraHU3AIUsAX CPEeIHEro MpodeccHoHaIbHOTO
obOpa3zoBaHusi. OCHOBY €ro COJIEp>KaHHSI COCTaBJISIET CHUCTeMa OMOJIOTMYECKUX 3HAHUM,
MOJIYYCHHBIX TPU H3YYECHUU OOYYAIOIIMMHUCS COOTBETCTBYIOIIUX CHCTEMATHUYECKHUX
pasnenoB OMOJIOTHH HA YPOBHE OCHOBHOTO 00miero odpaszoBanus, B 10—11 kiaccax 3tu
3HaHUA TMOJy4YaroT pa3BuThe. Tak, pacimdpeHbl U yriayOJieHbl OMOJOTHYeCKUe 3HAHUS
O PpacTeHHUSAX, JKUBOTHBIX, TIpubOax, OaKTEepUsx, OpPraHu3Me 4YEIIOBEKa, OOIIHMX
3aKOHOMEPHOCTSIX JKM3HU, JOMOJHUTEIbHO BKJIIOYEHBI OWOJIOTUYECKUE CBEJICHUS
MPUKJIATHOTO U MIOUCKOBOTO XapakTepa, KOTOPbIE MOKHO UCTIOIB30BaTh KaK OPUEHTUPHI
JUTSI TIOCTIeMytoIero Beioopa nmpodeccun. Bo3mokHa Takke HHTErpanusi OMOJIOTrHIeCKUX
3HaHUU C COOTBETCTBYIOIIMMU 3HAHUSIMU, MTOJTYICHHBIMU 00yJarOITUMHUCS NPU U3YUCHUN
$u3nKu, XuMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpaMMbl 10 OHWOJOTHHM  OTPaKaeT CHCTEMHO-YPOBHEBBIN
Y DBOJIIOLIMOHHBIN MOJIX0/IbI K H3y4eHUI0 Ononoruu. CoraacHO UM, U3Y4arOTCsl CBOMCTBA
Y 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CHUCTEM PAa3HOTO YPOBHSI OpraHU3AIINH,
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HBOJTFOIIMN OPTAaHUYECKOTO MUpPa Ha 3eMJie, COXpPaHEHHsI OMOJIOTHIECKOTO pa3HOO0pa3us
ia"eTsl. Tak, B 10 kiacce n3y4aroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH,
AMOpPHUOJIOTUM U OWOJOTUU Pa3BUTHs, TEHETHUKH U CENEKIHH, OHOTEXHOJOTUU
U CHHTETUYCCKON OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHUS OOYyYaromuxcs Mo OOTaHWKE,
300JI0TMH, aHATOMUH, (huU3uosIorun yenoBeka. B 11 kimacce u3yyaroTcst 3BOJIIOIIMOHHOE
YYEHHE, OCHOBBI SKOJIOTUU U yUeHHe o ouocdepe.

buonorus mnpuszBaHa o00eCHEYUTh OCBOEHHE OOYYAIONIMMUCS OHOJOTUYECKUX
TEOpUM W 3aKOHOB, WIECH, NMPUHIMIIOB W IPAaBUJ, JISKAIIMX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, 3HAHUH O CTPOCHUHM, MHOro00Opa3uu
U OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TMOMYJSIUN, OHOIEHO03a, JKOCUCTEMBI,
O  BBIJAIOIMIUXCS  HAYYHBIX  JOCTIDKCHHSX,  COBPEMEHHBIX  HCCIICIOBAHUSX
B OWoONOTUM, TPUKIAAHBIX AacleKkTax OuoJormyeckux 3HaHuid. [l pa3BuTus
U TOJJEpKaHUs HMHTEpeca OO0ydaronuxcsi K OWOJOTMU Hapsiy CO 3HAYUTEIbHBIM
00bEMOM TEOPETHYECKOTO MaTepuaia B COJEpPXKAHUU TPOTPAaMMBI IO OUOJIOTHU
MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS W Pa3BUTHUS TOW WM WHOHU
obyiacT OMOJIOTUM, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B PEILICHHE
BKHEHUIITNX OMOJIOTHYECKUX U SKOJIOTUYECKUX TIPOOIIEM.

Henp um3yueHus yyeObHOro mnpeamera «buosiorus» Ha yriiy0JeHHOM YpPOBHE —
OBJIaJICHUE OOYYAIOIMMUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHu3aluu
KUBBIX CHUCTEM Pa3HOr0 paHra M MpuoOpeTeHne YMEHHMM HCIOJIb30BaTh 3THU 3HAHUS
B (OpMHUpPOBAaHMM HHTEpEcCa K OINPEACNICHHOM 00siacTd MpodecCuOHANbHOU
NeSTEIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOPY Yy4eOHOTro 3aBeICHUS
JUTSl IPOAOJKEHUS] OMOJIOTHYECKOTO 00pa30BaHuUs.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro npenmera «buosorus» Ha yriyOjaeHHOM
ypOBHE 00€CTeunBaeTCs PEIICHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONUMHUCS CHUCTEMbl OHOJIOTMUECKUX 3HAHHW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHIICMIUAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX
U TpaBWiIaX, COCTaBIISIIOLIMX COBPEMEHHYI) €CTECTBEHHO-HAYUYHYH) KapTHUHY MUPa;
O CTPOCHUH, MHOrOOOpa3sMu M OCOOCHHOCTSX OHOJIOTMYSCKHX CHCTeM (KJIeTKa,
OpraHu3M, MOIMYJSUs, BUA, OMOTreolleH03, Onocdepa); O BBIJAIOIMIMXCSH OTKPBITHIX
Y COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH,

O3HAKOMJICHHE OOYYaroMMXCS C METOJAaMH TO3HAHUS JKUBOM MPUPOJIBI:
UCCIIEIOBATEIb,CKUMU METOAaMU OUOJIOTUUECKUX HayK (MOJICKYJISIPHOM W KJIETOYHOU
OMOJIOTHH, YMOPHOJIOTHH U OMOJIOTHU Pa3BUTHS, TEHETUKHU U CEJISKIIUU, OMOTEXHOJOTHH
Y CUHTETUYECKON OMOJIOTUH, MAJIECOHTOJIOTHUH, SKOJIOTHH); METOAaAMHU CAMOCTOSTEIILHOTO
MIPOBEICHHS OMOJOTUYECKUX UCCIIEIOBAaHNN B TaOOpaTOpUu U B pupoie (HabIoaeHue,
HU3MEpPEHHE, IKCTIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHUEC  OOYYAIONUMUCS  YMEHUSIMH: CaMOCTOATENILHO  HaXOIWTh,
aHAJIM3UPOBaTh W HCIOJb30BaTh OHOJIOTMYECKYI0 HWH(OpMAIUIo; TMOJb30BaThCs
OMOJOTMYECKOH TEPMHUHOJOTHEHM M CHMBOJHUKOHM; YyCTaHaBIMBATh CBS3b MEXIY
Pa3BUTHEM OMOJIOTUU U COLMATIBHO-3KOHOMUYECKUMH U HKOJIOTMYECKUMHU MPoOIeMaMu
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YeJIOBEUECTBA; OIEHWBATh TIOCIEACTBUS CBOEH JEATEIBHOCTH 10 OTHOIIECHUIO
K OKpY Karole IpupoaHON cpesie, COOCTBEHHOMY 3J0POBBIO U 3[JOPOBBIO OKPY>KAIOITUX
mojiel; OOOCHOBBIBaTH W COOMIOAATh Mephl  MPO(PHIAKTUKA  MHGEKIIMOHHBIX
3a00eBaHUi, TpaBUjia TIOBEIEHUS B TMpupojae © obecreueHus O€30MacHOCTH
COOCTBEHHOW >KM3HEAESTENIbHOCTH B  YPE3BBIYAMHBIX CUTYyallUsIX MPUPOJHOTO
M TEXHOTCHHOTO XapaKTepa; XapaKTepHu30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS
B 00y1acTH OMONIOTHH;

pasBUTHE Yy OOYYArOMIMXCS WHTEJUICKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIIAIOIIMMHCS OTKPBITHSIMH W COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OWOJIOTMH, pEIIaeMbIMU €10 MpoOJieMaMH, METOI0JIOrHeH
OMOJIOTUYECKOTO HCCIICIOBAHUS, TPOBEACHUS JKCIEPUMEHTAIBHBIX HCCICIOBAHUM,
pemieHuss  OWOJIOTMYECKUX  3a/ad, MOJEIHPOBAHUA OMOJOTHMYECKHX OOBEKTOB
Y TIPOIIECCOB;

BOCITUTAHHE Y 00YYaIOMINUXCS IIEHHOCTHOTO OTHOIICHHSI K KHUBOM MPUPOJIC B 1IETIOM
U K OTIETbHBIM €€ OObeKTaM U SBJICHUSIM; (POPMUPOBAHUE DSKOJOTUYECKOMH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KynbTyphl MOBEICHUS B TPUPOJC; WHTETPAITIH
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHue oOy4JaronmmMucs KOMITETEHTHOCTH B parMoHAIIbHOM
MIPUPOIONIOIL30BaHNH (COOIOICHNE TPABWI TOBEACHUS B MPHUPOJE, OXPaHBI BHUJIOB,
AKOCUCTEM, OUOC(hephl), COXPAHEHUH COOCTBEHHOTO 3/I0POBBS M 3JI0POBBS OKPYKAFOIITIX
monen (cobnofaeHus Mep npodUIIaKTUKU 3a00JieBaHUM, oOecreueHre 0e30MacHOCTH
KUBHENIEATCIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX TPUPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIIOJIb30BAaHUS OWMOJOTMYECKUX 3HAHUM W  yMEHUHU
B IIOBCEIHEBHOM KU3HU;

CO37IaHUE YCJIOBUHM JJII OCO3HAHHOTO BbIOOpa OOYYaIOIIMMHKCS WHIAUBHUIYaTbHOM
o0Opa3oBaTesIbHOI TPAeKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
MpOoeCCHOHATEHOMY  CaMOOIPEICIEHHI0, B COOTBETCTBUU C WHIAWBUIYATbHBIMU
UHTEpPECaMH U MOTPEOHOCTSIMHU PETHOHA.

OO61ee Ynciio 4acoB, PEKOMEHAOBAHHBIX JJISl U3YYEHUS OMOJIOTHU Ha YIiyOJIeHHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 ygaca (3 yaca B Henemto), B 11 kimacce — 102 gaca
(3 yaca B HezeIIO).

Ot6op opraHu3anMoHHBIX (OPM, METOJOB U CPEIACTB OOyYEeHHsS OWOJIOTHH
OCYIIECTBIISIETCS C Y4YeTOM CHEMU(UKH €ro CoJAepkKaHUs U HaAIpPaBICHHOCTH
HAa TPOJODKCHHE OHOJIOTMYECKOTr0 O00pa3oBaHWS B  OpraHU3aIMsAX CPEIHETO
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTeNbHBIM YCIOBUEM MPU OOYYEHHH OHMOJIOTMM Ha YIIIyOJIGHHOM YPOBHE
SABJISICTCSL TIPOBEJCHHE J1a0OpaTOPHBIX M TpaKTUYeCKWx pabor. Taxke yuactue
0oOy4Jaronuxcsi B BBIMIOJIHEHHHM TMPOCKTHBIX U Y4EOHO-HCCIEAOBATEIIBCKUX pPadoT,
TEMaTHKa KOTOPBIX ONPENENSETCS YYUTEIeM Ha OCHOBE HMMEIOIIHUXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBUM.
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COLEPKXAHUE OBYUYEHMUAA

10 KJIACC

102 4, u3 Hux 1 4 — pe3epBHOE BpeMsl.

Tema 1. buoJsiorust kKak Hayka

CoBpeMeHHass OwoJjorus — KOMIUIEKCHas Hayka. Kparkas HCTOpHUS pa3BUTHS
Oouonorud. buonorudeckue Hayku W uU3ydaembie UMU MpodsieMbl. DyHIaMEHTaAIbHBIE,
MIPUKJIA/IHBIC U TIOMCKOBBIE HAYUHbIE UCCIICIOBAHKS B OMOJIOTHUH.

3HaueHue Owuonoruu B (GOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
kaptunbl wmupa. Ilpodeccun, cBs3anHble ¢ Ouonorueil. 3HadueHHe OUOJIOTUU
B IPAaKTHYECKOM JIESITEIbHOCTM YEJIIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIHCTBE,
MIPOMBIIICHHOCTH, OXPaHE TPUPOJIBI.

Jlemoncmpayuu:

llopmpemwi: Apuctorens, Teodpact, K. Jlunnedt, XK.b. Jlamapk, Y. [lapBun,
Y. Tapsen, I'. Mennens, B.M. Bepnanckuii, W.II. IlaBnoB, N.M. MeuyHukos,
H.N. Basunos, H.B. Tumodees-Pecosckuit, [[. Yotcon, @. Kpuk, 1.K. benses.

Tabnuyvr u cxemvi: «Cpsi3p Ounoslormn ¢ JApyrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. J)KuBble cHCTEMBI H X U3YUYeHHE

JXKuBble cucTeMbl Kak MpeaMeT u3ydeHus Omosiornu. CBONCTBA KUBBIX CHUCTEM:
€IMHCTBO XHMHYECKOIO0 COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTh, CJIOKHOCTb
Y yIOPSIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOPTaHU3AIIMsl, CAMOBOCIIPOU3BEICHHUE,
pa3apaxxuMoCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alMy >KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJIECTOYHBIM, TKAHEBBIN,
OpraHU3MEHHbIN, MOMYJISUUOHHO-BUIOBOW, SKOCHUCTEMHBIH (OMOT€OleHOTUYECKH),
ouochepnsbiii. [Iporiecchl, mpoucxoasme B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
®uBoro. JKu3Hb kKak ¢opma cyimiecTBoBaHMsI MmaTepun. Haykw, w3ydaromiue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpTraHU3AIMH.

N3yuenune >xuBbIX cucteM. Mertoasl Ouonoruueckoil Hayku. HaOmrogenue,
W3MEpPEHHUE, JKCHEPUMEHT, CHUCTeMaTu3auus, MeraaHanus3. lloHsTue o 3aBUCMMOU
Y HE3aBUCHUMOM nepeMeHHoM. [lmanupoBanue skcriepuMenTa. [loctanoBka U mmpoBepka
runore3. HyneBas rumote3a. I[loHartue BBIOOPKM W €€ OCTOBEpHOCTh. Pazbpoc
B Owomornuecknx AaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX PE3yJIbTaTOB.
[TprurHBI UCKaXKEHHS PE3YIbTATOB SKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

Tabauywl u cxemvi: «OCHOBHBIE MPU3HAKHU KU3HW», «BUOJIOTrHYECKHUE CUCTEMBIY,
«CBOICTBa KMBOW MaTepum», « YPOBHH OpraHU3alluy XKUBOW Npupoasy, «CTpoeHue
KUBOTHOU KIIETKN», «TKaHM JKUBOTHBIX», «CHUCTEMBl OpPraHOB YEJIOBEUYECKOIO
opranuzmay, «buoreorenosy, «buocdepar, «MeToabl U3ydeHUs KUBOU MTPUPOIBI».
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Obopyoosanue: nabopaTopHOe O000pYyIOBaHHME IS TPOBEACHHS HAOIIOICHUH,
MU3MEPEHNN, IKCIIEPUMEHTOB.

Ipaxmuueckaa paboma «Vcronb30BaHWe Pa3IUYHBIX METOJOB IMPH H3YYCHHUH
KHUBBIX CUCTEM).

Tema 3. buoJiorusi KjieTKu

Knerka — cTpykTypHO-(QYHKIIMOHANIbHAS €AMHMIA >KUBOrO. VMCTOpHUS OTKpPBITUS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. lllneiinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHOM KJIETOUHON TEOPHHU.

MeToabl MOJIEKYJISIPHOM U KJIETOYHON OMOJIOrMH: MUKPOCKOIHS, XpoMartorpadus,
anekTpodope3, METOJ MEYEHBIX aToMOB, auddepeHiranbHoe HeHTpUGYTHUPOBaHUE,
KYyJIbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemwi: P. T'yk, A. Jleenryk, T. IlIBann, M. Illneiinen, P. Bupxos,
K.M. bap.

Tabauyvr u cxemvi: «CBETOBOM MHMKPOCKOIDY, «DIEKTPOHHBIM MHKPOCKOI,
«HcTopus pa3BUTHS METO/I0B MUKPOCKOIIAW.

Obopyoosanue: CBETOBOM  MHUKPOCKON, MHUKPONpPENapaTbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

llpakmuueckas ~ paboma  «VI3ydyeHue  METOJOB  KJIETOYHOM  OHOJOTHUH
(xpomatorpadusi, anekrpodopes, nuddepeHimanpHoe nenTpudyruposanue, [ILP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHYECKUMN COCTAB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPOIJIEMEHTHI. Bona u ee
pOJIb KAk pacTBOPHUTEN, peareHTa, Yy4YacTHE B CTPYKTYpPUPOBAaHUM  KIIETKH,
TEIUIOpEryisiiuu. MuHepaiabHble BELIECTBa KJIETKH, MX Ouojoruyeckas pojb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue  BemiecTBa  KJIETKH. buonornueckne  monumepsl.  benkw.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoM MoJekynbl. [lepBuunas
CTpYKTypa OeJika, MenTHIHAas CBA3b. BTOpUyHas, TpeTUUHASI, YETBEPTUYHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa OenkoB. Knaccudukarus O6enkoB. buonoruueckue ¢yHKIAN
0€EJKOB.

VYrneBoabl. MoHocaxapuibl, AUcCaxapuibl, OJUrocaxapuibl W MOJIHUCAXAPUJBI.
OOmmit TaH CTpoeHUusI U (PU3UKO-XUMUYECKHE CBOMCTBA YIJIEBOJOB. buonorundeckue
(YHKIMU yTIEBOAOB.

Jlumuasl. T'mapodunbHO-TUApOPOOHBIE cBoiicTBa. Kiaccudukauus nIunuaos.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepouabl. buonornyeckue GyHKIUN JTUTHIOB.
O6mue  cBoiicTBa  OMOJOTMYECKUX  MEMOpaH —  TEKy4ecTb, CIIOCOOHOCTb
K CaMO3aMBbIKaHHIO, IIOJIyIIPOHULIAEMOCTb.

Hyxneunoseie kucnorel. JJHK u PHK. CrpoeHue HYKIEHMHOBBIX KHUCIOT.
Hyxneoruast. [puniun kommiementapuoctu. [Ipasuno Yapradda. Ctpyxrypa JHK —
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nBoiHas crniupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkiuu JJHK. Buast PHK.
Oyukuun PHK B kietke.

Ctpoenue wmosiekynsl AT®. Makpospruueckue cBa3u B Mojekyiie ATO.
buonornueckue @ynkinuun AT®. BoccTaHOBIEHHbIE MMEPEHOCUMKH, HX (DYHKIIUU
B KieTke. CexBenupoBanue JHK.

CtpykTypHass Ouosorwsi: OWOXMMHYECKHE H OMOPU3NYECKHE WCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKY!I.

Jlemoncmpayuu:

llopmpemuwi: JI. Ilonmuur, . Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Courep, C. [Ipy3unep.

Juacpammer: «PacnpeneneHue XUMUYECKUX SJIEMEHTOB B HEKHUBOU TPUPOAEH,
«Pacrnpenenenne XUMUYECKHUX 3JIEMEHTOB B JKUBOI MPUPOJIEY.

Tabnuyvr u cxemwvi: «llepuoguyeckass TabiMLIa XHUMHYECKHX 3JIEMEHTOBY,
«CtpoeHue MoseKkynbl BoAbD», «BemecTtBa B cocTaBe OpranusMoB», «CTpoeHue
MOJIEKyJibl  Oenkay, «CTpyKTypbl O€JIKOBOW MOJNEKYJb», «CTpoeHHE MOJIEKYT
yrieBoJioB», «CTpoeHne MosieKyn JunuaoBy, «HykinenHoBble KUCHOTBD», «CTpoeHue
MosieKyiabl ATD.

Obopydosanue: XuMHUECKas MOCyaa U 000py10BaHUE.

Jlabopamopnasa paboma «OOHapykeHHE OEJIKOB C TMOMOIIBIO KaYECTBEHHBIX
peaxkuuin.

Jlabopamopnas paboma «VIccnenoBaHue HYKJIEMHOBBIX KHUCJIOT, BBIIEICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u pyHKUMHU KIETKU

Tunel  KIETOK: JyKapuoTHYeckas W  npokapuoTtuueckas. CTpyKTypHO-
(yHKUHOHATBHBIE 00pa30BaHUS KIETKU.

CrpoeHue mpokapuoTHYECKOW KieTku. KiierouHas creHka OakTepwii U apXew.
Oco0eHHOCTH CTpOeHUs TeTepoTpo(HON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHue u (QPyHKIMOHUPOBAHUE BSyKapHOTHUEeCKOW KieTku. Ilma3martuueckas
MeMmOpaHa (miazmasiemma). CTpykTypa IUla3MaTH4ecKo wmemOpanbl. Tpancmopt
BELIECTB 4Yepe3 IJIa3MaTUYECKyl0 MeMOpaHy: naccuBHbIA (auddysus, oOneryeHHas
mubdy3us), akTUBHBIM (NEPBUYHBIA W BTOPUYHBIA  AKTUBHBIM  TPAHCHOPT).
[Tonmymponnmaemocth MeMOpanbl. PaboTa HaTpuii-kammeBOro Hacoca. DHAOIUTO3:
MUHOIUTO3, aronmuTo3. IJk301uT03. Kierounas crenka. CTpykTypa U (QyHKUIHUH
KJICTOYHOW CTEHKH pacTEeHUH, TPUOOB.

[uronna3sma. I[lurto3zons. IluTockener. [IBuxeHue uurTomuiaMbl. OpraHouibl
kineTkd. OgHoMeMOpaHHbIE OpPraHouibl KJIETKH: sHaomiazmatudeckas ceth (I11C),
anmapat [onbIKu, JU30COMBI, HX CTpoeHHe H  (QyHKOUH. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOUIOB KJIEeTKH. CTpoeHue rpaHyasipHoro petukyiayma. CuHres
pacTBopuMbIX OenkoB. CHHTE3 KJIETOUYHBIX MeMmOpaH. [maakuii (arpaHyssipHBIN)
sHAOIUIa3MaTHUeCKuil  peTukynyM. CekperopHas GyHKIUS amnmapara | oibmKu.

9
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Tpancnopt BemeCcTB B KieTKe. Bakyonum pacTUTENbHBIX KIETOK. KIIeTOYHBIN COK.
Typrop.

IlonmyaBTOHOMHBIE OPraHOUIbl KIETKM: MHUTOXOHApPUH, IutacTuabl. CTpoeHue
U QYHKIIUU MUTOXOHApUN U 1utactui. [lepBuyHble, BTOPUYHBIE U CIOKHBIC TIACTHIbI
(OTOCHHTE3UPYIOLIUX FYKAPUOT. XJIOPOIIIACTHI, XPOMOIUIACTHI, JIEHKOIJIACThI BBICIIMX
pacTeHuil.

HememOpannsie opranounnbl kiaeTku. CrpoeHne W (pyHKIMHM HeMeMOpaHHBIX
opraHousioB  kietku. Pubocombl. MukpodunameHTsl.  MBbIlIEUHbIE  KJIETKH.
MukpotpyOouku. Knerounsiii neHtp. CTpoeHuEe U JIBH)KEHHE KTYTUKOB M PECHUYEK.
MukpoTpyOouku nuToIia3Mel. LleHTpromb.

SAnpo. O6Gonouka sAapa, XpOMaTHH, KapUOILIa3Ma, SAPBINIKH, WX CTPOCHUE
n  GyHKUMHA. SnepHblid  OenkoBbIM MaTpukc. [IpocTpaHCTBEHHOE pPACMOJIOKEHUE
XpOMOCOM B MHTep(}a3zHOM siipe. benkn XpoMaTrHa — THCTOHBI.

Kierounsle BriatoueHus. CpaBHHTENIbHAs XapaKTEPUCTUKA KIETOK HYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

llopmpemuwi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabauysl u cxemovl: «CTpOEHUE YYKAPUOTUUYECKOMN KIETKW», « CTpOEHHUE KUBOTHOM
KIETKN», «CTpOEHUEe PacTUTENbHOW KIETKW», «CTpOE€HHE MHUTOXOHIPUW», «Sapoy,
«CtpoeHune npoKapuoTUIECKON KIIETKI.

ObopydoeaHue:  CBETOBOM  MHMKPOCKOI, MHUKpOINpENaparbl  PacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOMPENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopamopnas paboma «VI3yueHue CTpOEHUs KIETOK pa3InYHbIX OPIaHU3MOB.

Ipaxmuueckas paboma «VI3ydeHne CBONCTB KJIIETOYHON MEMOpPaHBD».

Jlabopamopuass ~ paboma  «WccnenoBaHue —ImiuazMoiM3a U JEIUIa3MOJIM3a
B PACTUTEJIBHBIX KIETKAX).

Ilpakmuueckaa paboma «VI3yueHue ABMKEHMS LUTOIUIA3Mbl B PACTUTENIbHBIX
KIIETKAX.

Tema 6. O0MeH BelecTB U NMPeBPAllleHHE YJHEPTUH B KJIETKe

AccuMWISIIMS U TUCCUMIIIALIMA — JIB€ CTOPOHBI MeTaOosm3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepOTPOPHBIA. YdYacTHe KHCIOpOoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe obecrnieuenue kietku: npespaiieHue ATD B oOMeHHBIX
mporeccax. @DEpPMEHTATHBHBIM  XapakTep peakiuil KJIECTOYHOTO MeTaboJu3Ma.
depMeHTBl, UX CTPOCHHE, CBOMCTBA W MexaHu3M JneictBus. Kodepmentsl. Otnnuus
(epMEHTOB OT HEOPraHMYECKUX Karanu3aTopoB. benku-aktuBaTtopel U Oenku-
MHTHUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTAaTHUBHBIX pEakUuid OT pa3IMuHbIX
(bakTopoB.

IlepBruuHBIll CHHTE3 OpraHM4eckux BeniecTB B KieTke. dorocunte3. CeeToBas
u TemHoBas (asbl. IlpogykTuBHOCTH (oTOCHMHTE3a. BnusHue pasnuuHbix (HakTOpOB
Ha CKOpOCTh (poTOCHHTE3a. 3HaUEHHE (POTOCHHTE3A.

10
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XemocuHTe3. PazHooOpasne OpraHm3MOB-XEMOCHHTETUKOB: HUTPHQPUIIUPYIOIIHAE
OakTepuu, >Kelie300aKTepuu, cepoOaKTepuu, BOJIOPOJHBIE OakTepuu. 3HAYCHUE
XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opokenus. I[IpoaykTel OpokeHUST ©U  HX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE  MUKPOOPIaHM3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTEH OOJIC3HEH.

AdpoOHBIE OpPTaHM3MBI. DTambl YHEPTETHYECKOTO oOMeHa. [loaroToBUTENHHBIHM
aTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIVIEHHE TITHOKO3BI.

buonoruyeckoe okucieHUE, WIM KIETOYHOE JbixaHue. Ponb muTOXOHApPUN
B Ipoiieccax Ouosorudeckoro okucieHus. [{ukinueckue peakiuu. OKHUCIUTEIHLHOE
dbochopunupoBanue. I[lpeumymiectBa a’poOHOro mnyTH oOOMEHa BEIECTB TEepea
aHa’pOOHBIM. D(P(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemwr: 1. Ilpuctim, K.A. TumupszeB, C. H. Bunorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabauyvl u cxemvl: «DOTOCUHTE3Y», «IHEpreTudyeckuii obmen», «buocunres
oenkay, «CtpoeHue GpepMeHTa», «XEeMOCUHTE3Y.

ObopyoosaHue: CBETOBOM MHKPOCKOM, OOOpyJOBaHUE Uil MPUTOTOBJICHUS
MTOCTOSTHHBIX ¥l BPEMCHHBIX MUKPOTIPEIIapaTOB.

Jlabopamopnasa paboma «VI3ydeHune KaTaqTuTUYECKONW AaKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl)y.

Jlabopamopnas paboma «3ydenune hepMEHTATUBHOIO PACIICIIICHUs IEPOKCHA
BOJIOPO/JIa B PACTUTEIIBHBIX U KUBOTHBIX KJIETKaX).

Jlabopamopnas paboma «CpaBHEHHE MPOLECCOB (POTOCUHTE3A U XEMOCUHTE3A».

Jlabopamopnas paboma «CpaBHEHUE TIPOLIECCOB OPOKCHUS U IBIXaHUS.

Tema 7. HaciencrBennasi uHopmanus U peajau3anus ee B KJIeTKe

Peakuuu wmatpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PEaKLMIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacieacTBeHHONW MHpopMaruu. ['eHeTHYeCKuii Ko,
ero cpoiictea. Tpanckpunuus — matpuunbii cuaTe3 PHK. [IpuHOmnne! tpanckpumnumu:
KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIETbHOCTh, aCUMMETPUYHOCTbD.

Tpancnauust u ee stanbl. Yuactue TpaHcnopTtHbix PHK B Omocunrese Oenka.
YcnoBus buocunTesa 6enka. KogupoBanue aMMHOKUCIOT. Posik pubocoM B OMOCUHTE3E
oenka.

Opranuzaiusi TeHOMa y MPOKAPUOT M DYKAPUOT. Perynsius akTUBHOCTH T'€HOB
y mnpokapuoT. ['mnoreza omepona (®. XKakoO, XK. Mano). Perymsius oOMEeHHBIX
MPOIIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — HekieTouHbie (OpMbl KM3HU M OOJIUraTHble mnapasuThl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepro(daros.

Bupycubie 3a0oseBaHusi 4yenoBeka, XKUBOTHBIX, pactenuit. CIINJ, COVID-19,
COIMAJIBHBIE U MEAUIIMHCKHE TTPOOIIEMBI.

11
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Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbsuos, J[./. iBanoBckuii.

Tabnuyer u cxemwvr: «buocunrtes Oenka», «['eHernueckuil kom», «Bupych,
«bakrepuodarm.

lpaxmuueckas paboma «Co31aHUE MOJISTTU BUPYCa».

Tema 8. ’KuzHeHHBII HUKJI KJIETKH

Knetounsiii muki, ero nepuoasl u perynanus. Marepdaza u muto3. Oco6eHHOCTH
npoleccoB, IMporekaromux B uHTepdasze. I[loaroroBka KIETKU K JACJICHUIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKU), CHUHTETUYECKMM UM MOCTCUHTETUYECKUU
(IpeMUTOTHUYECKHI) TEpHO Ikl HUHTEP(DA3BI.

Martpuunbii cunte3 JHK — pemmkauus. [lpunnuner perumkamuu  JJHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUINAPAJLICIIBHOCTh. MexaHn3M
permukanun  JIHK. Xpomocomel. Crtpoenume xpomocom. Temomepsl u TenoMepasa.
XpOMOCOMHBIN HA0Op KJIETKH — KapuUOTHN. JIWMIJIOMIHBIA M TaryIOUIHBI HAOOpPHI
xpomocoM. ['omonornunsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kneTtku — MuTO3. CTa i MUTO3a M MMPOUCXOIAIINE B HUX MPOLIECCHI. THIIBI
muTo3a. Kaprokunes u uutoknHes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsus MUTOTHYECKOTO MK KIETKU. [Iporpammupyemas kiierouHas rudeb —
anonTo3.

Krnerounoe sinpo, XpoMOCOMBI, PyHKITMOHAIbHASI TEHOMHUKA.

Jlemoncmpayuu:

Tabnuyvt u cxemvl: <«OKU3HEHHBIM 1K KIETKH», «Mwuto3y», «CrpoeHue
xpomocomy, «Pemmkanus [JHK.

Obopyoosanue. CBETOBOM MHUKPOCKON, MHUKpompenapathl: «MHTO3 B KIETKax
KOPEILKa JTyKa».

Jlabopamopnas paboma «VI3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy .

Jlabopamopnas paboma «Habnrogenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u (pyHKIMH OPraHU3MOB

buonoruueckoe paszHooOpasue opraHuzMoB. OTHOKJIETOYHBIE, KOJOHHUAJIbHEIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHS M >KU3HEAEATEIbHOCTH OJHOKIJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OAHOKIETOYHBbIE TPUOBI, OIAHOKJIETOYHBIE BOJOPOCIH, IpyrHe
IPOTUCTHI. KONIOHMAIbHBIE OPraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OPraHbl U CHCTEMBI
opranoB. OpraHusM Kak eguHoe nenoe. ['omeocras.

Tkanu pactenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBareibHasi, MOKPOBHAs,
OpOBOASIIAS, OCHOBHas, MexaHudeckas. (OCOOEHHOCTHM CTpOE€HMs, (PYHKUMH
U PACIIOJIOKEHNS TKaHEN B OpraHax pacTeHUM.

12
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TkaHW JKUBOTHBIX M YEJOBEKA. THWIbI >KUBOTHBIX TKAHEW: SNUTEIUAIIbHASA,
COCIMHUTENbHAS, MbIIeuHas, HepBHas. OcoOEHHOCTH  CTpoeHHs, (PYHKITUI
Y PACMOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUd. OpraHbl U CUCTEMBI
OpPraHoOB KUBOTHBIX U YenoBeka. OyHKIMU OPraHOB U CUCTEM OPTraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuid. CkeneTsl OJHOKIJIETOYHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIi1 U BHYTpeHHHI ckeneT. CTpOEHUE U THUIIBI
COEAMHEHUSI KOCTEN.

JIBuKeHue OpraHu3MoB. JIBMKEHHE OJHOKIIETOYHBIX OPTraHW3MOB: amMeOOHUIHOE,
KTYTHKOBOE, PECHUYHOE. /[BI>)KEHNE MHOTOKJIETOYHBIX PACTECHUIN: TPOMU3MbI U HACTHUH.
JIBMKeHNE MHOTOKJIETOYHBIX XKHUBOTHBIX M YEJIOBEKa: MbIlIeuyHas cuctema. Pediekc.
CkeneTHbIE MBIIIIIBI U UX padoTa.

[Iutanne opranusmos. llornomieHue BOABI, YIVIEKMCIOTO ra3a U MHUHEPaJbHbBIX
BEIIECTB pacTeHusMU. [IuTaHue >KUBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPHUKIIETOYHOE
nuieBapenue. [Intanue N03BOHOYHBIX KUBOTHBIX. OTIEIbI MUIIEBAPUTEIBLHOTO TPAKTA.
[IumesapurenpHbie Kkeie3bl. [lnieBapurenbHas cucTemMa 4Yea0BeKa.

Jlpixanue opraau3MoB. Jlpixanue pacteHuid. Jlpixanue )KuBOTHBIX. [{uddy3us razos
yepe3 MOBEepXHOCTh KiIeTkU. KoxkHoe npixanue. [lpixarenpHas moBepxHOCTh. JKabepHoe
U JIETOYHOE JbIXaHue. J[pIXaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLIMOHHOE
YCI0KHEHHE CTPOCHUS JIErKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXareiibHas cucTeMa
yejnoBeKa. MexaHu3M BEHTWIIALMM JIETKMX Y NOTUL M MIEKONMUTAOMMX. Perynsmus
npixanus. JlpixaTenbHble 00bEMBI.

TpaHcnopT BELIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHcnopT
BEIIECTB Yy XUBOTHBIX. KpoBeHOCHast cucteMa u ee opranbsl. KpoBeHOCHast cucrema
MO3BOHOYHBIX MBOTHBIX M 4eioBeka. Cepaue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpaIIeHUsI. DBOJIOIMOHHBIE YCIO0XHEHUS CTPOEHUS KPOBEHOCHOM CHUCTEMBI
MMO3BOHOYHBIX )KMBOTHBIX. PaboTa cep/iia u ee perymsius.

Brinenenne y oprann3MoB. Beinenenue y pacteHuil. BeineneHHWe y KUBOTHBIX.
Cokpatutenbuble Bakyonu. Opranbl BbifeneHus. OuiabTpaius, ceKpeuss 1 oOpaTHOe
BCAChIBAaHHWE KaK MEXaHU3Mbl pabOThl OpPraHoB BbIACNCHUS. CBs3b MOJOCTH Tela
C KPOBEHOCHOM M BBIICIUTEIBHON CUCTEMaMU. BbIJIeJIeHNE Y TO3BOHOYHBIX KMBOTHBIX
u yenoBeka. [louku. Ctpoenue u ¢yHkuronupoBanue Hedpona. OOpazoBaHHEe MOYU
y 4EJIOBEKA.

3amura y opranu3MoB. 3aliuTa y OJHOKIETOYHbIX OpraHu3mMoB. Criopbl OakTepuii
U IUCTHl MPOCTEHIIMX. 3allluTa Y MHOTOKJIETOYHbIX pacteHuid. Kyrtukyna. Cpeacrsa
[MIACCUBHOMN U XUMHYECKOU 3alUThl. DUTOHIIUILI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MpPOU3BOJAHBIEC. 3alIUTa
opranuszma ot Oosne3neil. MiMmmyHHas cucrema venoBeka. KieTouHbli U TyMOpabHBIN
UMMYHUTET. BpoXXJIeHHBIM M MpUOOpPETEHHBIN crenupuIecKuii UMMYHUTET. Teopus
KJIOHAJbHO-celekTuBHOTO HMMMyHHTeTa (II. DOpmux, .M. bepuer, C. Tonerasa).
BocnanurensHple OTBETHI OpraHu3MoB. PoJib BPOKJIEHHOTO MMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1€BaHUM.
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PaznpaxxumocTh u perynsiuus y Opranu3MoB. Pa3apakuMoCTh y OJHOKJIETOUYHBIX
oprann3MoB. Takcucsl. Pa3npa)kumocTs U peryisinus y pacteHnid. PocToBble BemiecTsa
1 X 3HAYCHHUE.

Hepsnas cucteMa u peduekropHas peryisiuus y >kuBoTHbIX. HepBHast cucrema u ee
OT/CNIbl. DBOJIOIMOHHOE YCIOXHEHHUE CTPOCHUSI HEPBHOM CHUCTEMBI y KUBOTHBIX.
OTtnensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduexkropHas ayra.
be3ycnoBHbIE U yCIOBHBIE PehIEKCHI.

['ymopanbHas perynsnus U SHIOKPUHHAS CUCTEMA KUBOTHBIX U YelOBeKa. JKenesbl
SHIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JleliCTBME TOPMOHOB. B3anMMOCBSA3b HEPBHOU
Y DHJIOKPUHHOM cucTeM. [ unotanamo-runodusapHas cuctema.

Jlemoncmpayuu:

Ilopmpem: N.I1. I1aBnos.

Tabnuyer u  cxemvl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
BoJIOpocny, «baktepumny, «IIpocreitmmey, «Opraubl IBETKOBBIX pacTeHU», « CUCTEMBI
OPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKOMbIX», «TkaHu
pactenmity, «KopHeBble cuctembl», «CrtpoeHue credasn», «CTpPOCHHE JIMCTOBOM
IJTACTUHKWY, « TKaHU )KUBOTHBIX», «CKeleT yenoBekay, «llnuieBapurenbHas CUCTEMa,
«KpoBeHocHas cucteMa», «J/lpixarenbHas cucrtemay», «HepBHasg cucrtemayn, «Koxkay,
«MpImieunast cucteMa», «BbIIenuTenpHas CHCTEMa», «OHIOKPUHHAA CHCTEMay,
«Ctpoenue wmbib», «MUmmynurer», «Kumeunononoctueie», «CxeMa NUTaHUS
pactenuit», «kKpoBeHOCHBIE CUCTEMBI MMO3BOHOUYHBIX JKUBOTHBIX», «CTpOCHUE THUIAPHDY,
«Crtpoenue mnanapun», « BHyTpeHHee CTpoeHre 0K AEBOro uepBsi», «HepBHas cucrema
peiO», «HepBHas cucrema msarymkm», «HepBHas cucTeMa IIPECMBIKAIOIIUXCSD),
«HepBnas cucrema ntuiy, «HepBHas cuctema mitekonurarommx», «HepBHas cucrema
yesoBekay, «Pediexcy.

Obopydosanue: CBETOBOM MHKPOCKON, MHUKpOIpENapaTbl  OJHOKJICTOYHBIX
OpPraHU3MOB, MUKPOIIPENapaThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUA HACEKOMBIX,
UTJIOKOXXHUX, JKUBBIE SK3EMIUISIPhl KOMHATHBIX PAacTeHUM, TrepOapuu pacTeHUM pa3HBbIX
OTJZIECJIOB, BIJIAKHBIC MpernapaTbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIUU
OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4eJoBeKa, O0OpyJIOoBaHUE [JIsi JAEMOHCTpaIlUH
MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH, PACHICTUICHHUS Kpaxmaia U OeJTKOB 10T
nercTBUeM (PEepMEHTOB, OOOPYIOBAaHHME IJISi JEMOHCTPAIMHA OMBITOB 1O HU3MEPEHHUIO
YKU3HEHHOM €MKOCTH JICTKUX, MEXaHU3Ma JbIXaTeJIbHbIX JIBU)KCHUM, MOJICIU T'OJIOBHOIO
MO3ra pa3jnYHbIX )KUBOTHBIX.

Jlabopamopnas paboma «3yuenue TKaHeW pacTeHUN».

Jlabopamopnas paboma «3ydueHune TKaHeH >KUBOTHBIX.

Jlabopamopras paboma «VI3ydeHne opraHOB IIBETKOBOTO PACTCHUS.

Tema 10. PasMHOKeHHe ¥ Pa3BUTHE OPraHU3MOB

®DopMBbI pa3MHOKEHHSI OPTAHU3MOB: OecIiooe (BKJII0Uast BET€TaATUBHOE) M TIOJIOBOE.
Buner  Oecrmonoro  pa3MHOXEHUWS: TIOYKOBaHHWE, CHOPYJSIUsA, ¢GparMeHTaIus,
KJIOHUPOBAHHE.
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[TonoBoe pazmuoxenue. [lonoBbie KiIeTKH, uiau rameTsl. Meito3. Ctaguu meiiosa.
IloBenenne xpomocom B Meno3e. KpoccuHrosep. buosnormyeckuii cmbIcil Meno3a
Y IIOJIOBOTO TIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponpimieBoe pas3Butue. ['ameToreHe3 y KUBOTHBIX. [lOJIOBBIE JKeEle3bl.
OObpaszoBanue u pa3BUTHE TOJOBBIX KJeTOK. CrmepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHE W AMOpPHOHAJIBLHOE  pa3BUTHE  KUBOTHBIX.  CIOCOOBI
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTUE OPraHU3MOB (OHTOTE€HE3). OMOpHOJIOTHS — HayKa
0 pa3Butuu opranu3mMoB. CTanuu >MOpHOreHe3a KUBOTHBIX (Ha MpUMeEpe JISATYIIKH).
Hpobnenue. Tunsl gpobnenus. OcoOEHHOCTH  JpOOJIEHHS  MIIEKOMHUTAOUIUX.
3apoJbIIIeBbIe JTUCTKU (racTpyJisaius). 3akiagka OPraHOB U TKAHEW U3 3apOJIbIIIEBBIX
JUCTKOB. B3anMmHOE BIMSHME YacTeil pa3BHBAIOLIEIOCS 3apojiblia (3MOpPHUOHANIbHAS
UHIYKLMS). 3aKkiaJka IJIaHa CTPOCHUSl KUBOTHOTO KakK pe3yJbTaT HEPAPXUUYECKHUX
B3aUMOJICHCTBUI T'eHOB. BinsiHMe Ha 3MOpUOHAIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB
OKPYKarOIIEH CPEIbI.

Poct u pa3utue xuBoTHbIX. [locTamMOpuoHaneHbIi iepuo. IIpsimMoe u HenpsiMoe
pazButue. Pazputre ¢ Mmetamopo3oM y 0eCro3BOHOUYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HAYE€HHE MPSMOIO M HENPSMOIO Pa3BUTHS, UX PacCIpOCTPAHEHHUE
B nipupoze. Tumsl pocta )XUBOTHBIX. DAKTOPHI PEryJsiUU POCTA KUBOTHBIX U YETOBEKA.
Craauu nocTaMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U yesoBeka. [lepuonibl oHTOreHesa
yenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

Pasmuoxenue u pazsutue pactenuil. ['ameroput u ciopoput. Melio3 B )KM3HEHHOM
nukie pacternuii. OOpa3oBaHue crop B mpoiiecce Meno3a. ['ameToreHes y pacTeHHid.
OIUI0I0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIJIOAOTBOPEHUE
y IIBETKOBBbIX pacTeHuil. O0pa3oBaHueE U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiiii OHTOTEHE3a Y PACTEHUI U dKUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemwi: C.I'. Hapamus, X. [1Ineman.

Tabnuyvt u cxemwvl. «BereratuBHOE pa3MHOXKEHHE», «Tumbl Oecmosioro
pa3sMHOXEHUsD», «Pa3MHOXeHHE XJIaMUIOMOHAAbl», «Pa3MHOMXKEHHE HBIJIEHBI,
«Pa3MHOXeHue Tuapby, «Meio3», «Xpomocombly, «l'amerorenes», «CtpoeHue
AUIEKIETKHA U cCriepMaTo30uaa», « OCHOBHBIE CTaIMuU OHTOreHe3a», «lIpsimoe u Henpsmoe
pa3BuTHey, «Pa3BuTue Manuckoro xyka», «Passurtue capanum», «Pa3BuTue JSTYyLIKN,
«JIBOITHOE OTIIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «CTpoeHne CEMSH OJTHOI0JIbHBIX
Y IBYAOJIBHBIX PACTEHUIN», « KU3HEHHBIN [IUKII MOPCKOM KanmyCThbDy, «JKU3HEHHBIN UK
Mxay, «’KHU3HEHHBIN UKJII MATOPOTHUKAY, « KU3HEHHBIN IIUKII COCHBI».

Obopydosanue:  CBETOBOW  MHKPOCKON,  MHUKpOIpEnapaThl  SHIEKIETOK
Y CIIEPMATO30MI0B, MOJIEIb «LIMKIT pa3BUTHS JIATYIIKH.

Jlabopamopnas paboma «V3yyeHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpENapaTax».
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IIpakmuueckas paboma  «BbIABI€HHE TNPU3HAKOB CXOJCTBA  3apOJbIIIEH
MTO3BOHOYHBIX )KHBOTHBIX).
Jlabopamopnas paboma «CTpoeHUE OPTraHOB PA3MHOKEHUS BBICIIUX PACTCHHIT».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIEHUS U PAa3BUTHA T'€HETHKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0T€UeCTBEHHBIX YUCHBIX B Pa3BUTHH T€HETUKH. PabOTHI
H.K. KonsuoBa, H.M. Basunoa, A.H. benosepckoro, I'.JI. Kapneuenko,
10.A. ®umumuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATHUS W CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIEC T€HbI, AIbTEPHATUBHBIE MTPU3HAKH, JTOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
rOMO3UroTa, T€TEPO3UroTa, YUCTas JUHUSA, TUOPUIbI, TeHOTHN, PeHoTun. OCHOBHBIE
METO/bl ~ TE€HETUKHU:  THOPUIOJOTUYECKHUM,  IIUTOJOTUYECKHUM,  MOJIEKYJISIPHO-
TE€HETUYECKUH.

Jlemoncmpayuu:

llopmpemuwi: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsios, H.I. Basuiios,
A.H. benozepckuii, I'.JI. Kapnieuenko, F0.A. ®ununyenko, H.B. Tumodees-PecoBckuii.

Tabauywl u cxemol: «MeTOIbI TEHETUKNY», «CXEMbI CKPEILIUBAHUS.

Jlabopamopnas paboma «Jpo3zoduiia kak 00bEKT TEHETUYECKUX UCCIICTOBAHUIN.

Tema 12. 3akoHOMEpPHOCTH HAC/IEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblil 3akoH MeHienst — 3aK0H eIMHO00pa3us
ruopuI0B nepBoro nokojeHus. [IpaBuno gomuHupoBanusa. Bropoit 3akoH Menaens —
3aKOH pacLIeIUIeHus Mpu3HakoB. lluTojormueckre OCHOBBI ~MOHOTHOPUAHOIO
CKpeluBaHus. [ unoresa 4yucToThl ramer.

AHanuzupyroniee cKkpemuBaHue. IIpoMeKyTOUHBIM XapakTep HacleJOBaHMSL.
Paciieruienre npru3HakoB IpY HEMTOJIHOM JJOMUHUPOBAHUH.

HuruOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJieJJOBaHUs MPU3HAKOB. L{uTon0rnueckre OCHOBBI TUTMOPUAHOTO CKPEIIMBAHNUS.

CuerieHHoe HacnenoBaHue mnpusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICIOBAHNUE T€HOB, HAPYILICHUE CLEIUICHUS MEXAY T'€HaMu. XPOMOCOMHas TEOpUs
HACJIEACTBCHHOCTHU.

I'enetnka mona. XpPOMOCOMHBIM MEXAHU3M OIPEACICHUST TMojJa. AYTOCOMBI
U II0JIOBBIE XPOMOCOMBI. l'OMOrameTHbli M TreTreporaMeTHbI IMoj. ['eHerndeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue npru3HakoB, CLEIUVIEHHBIX C ITOJIOM.

I'enorun kak nenoctHasa cucrema. [imenoTpornus — MHOKECTBEHHOE JEUCTBUE T'EHA.
MHokecTBEHHBIN aJUICIIN3M. BzaumoneiictBue HeaJUICJIbHBIX T'CHOB.
Kommnementapuocts. Onuctas. [lonmumepus.

I'eHeTyeCcKUNl KOHTPOJIb Pa3BUTUSA PACTCHUM, JKMBOTHBIX U YEIIOBEKA, a TAKXKE
(pU3HMOIOTUYECKUX MPOLECCOB, MOBEIEHUS M KOTHUTUBHBIX (YHKIMH. I'eHeTmueckue
MEXaHU3Mbl CHMOHMOTEHE3a, MEXaHH3Mbl B3aUMOJCHUCTBUS «XO3MMH — Mapa3uT»
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U «XO3MH — MHUKpoOHMOM». ['€éHeTMdyeckue acmeKkThl KOHTPOJII M W3MEHEHUs
HACJIEICTBEHHON MH(OPMAaLIMK B TOKOJIEHHUSIX KJIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

llopmpemui: I'. Mennens, T. Mopran.

Tabauyvr u cxemwvr: «llepBblii W BTOpOM 3akoHbl Menzaemns», «TpeTuil 3akoH
Mennens», «AHanusupyroniee CckpeuBanue», «HemnoimHoe AOMHHHpPOBaHUEY,
«CuernsieHHOe HaclleJOBaHUE MIPU3HAKOB Y Apo3oduiibly, «I'eHetnka nonay, «Kapuorun
yenoBeka», «Kapuorun aposzopunsr»y, «Kapuorunm nruiey, «MHOXKECTBEHHBIH
ajienu3My, «B3aumoieiicTBUe T€HOBY.

Obopydosanue: MOJENAb IJIsi JNEMOHCTpPAIlMM 3aKOHOB €AWHOOOpa3usi ruOpuoB
[EPBOr0 MOKOJIEHUS W PACIICIUICHUs MPU3HAKOB, MOJEIb I JEMOHCTPALMH 3aKOHA
HE3aBUMCUMOT'O HACJIEIOBAHMS MPU3HAKOB, MOJENb IJs JEMOHCTPALUU CLETIEHHOTO
HaCJIe0BaHMs PU3HAKOB, CBETOBOI MUKPOCKOI, MUKpoIrpenapart: «/po3odunar.

lIpaxmuueckas paboma «3ydenue pe3yinbTaTOB MOHOTUOPUIHOTO CKpEIIMBAHUS
y Ip030hUIIBD».

llpakmuueckas paboma «V3yueHue pe3ynbTaTOB IUTHOPUIHOTO CKpPEIIMBAHUS
y Ip030GUIIbD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna u - cpeabl  npu GOpMUPOBAHUU  (PEHOTHIIA.
N3meHunBOCTh Tpu3HAKOB. KayecTBEHHbIE M KOJIWYECTBEHHBIE MNpPU3HAKHU. Bubl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.

MoaudukanmoHHas  W3MEHYMBOCTb. Pomb  cpeasl B (hOpMHUPOBAHHUH
MOAU(PUKALMOHHON n3MeHunBOocTUH. Hopma peakiuu npusHaka. BapuanuoHHBIA psif
u BapuanuonHas kpuBasi (B. Horanncen). CBolictBa MOAU(PUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHNIMYECcKast U13MEHUYUBOCTh. CBOMCTBA TEHOTUITUYECKON N3MEHUYMBOCTH. BHibl
TCHOTUITNYECKOM M3MEHUYMBOCTH: KOMOMHATUBHASI, MyTaIllMOHHASI.

KomOunaTtuBHasT HM3MEHUYMBOCTh. Meio3 M TIOJIOBOM TIpPOIleCC — OCHOBA
KOMOMHATUBHON W3MEHYUBOCTU. POJIb KOMOMHATMBHONW W3MEHYMBOCTH B CO3JaHUH
TCHEeTHYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmoHHass U3MEHYUBOCTh. BUbI MyTalyii: reHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHBIE U UHYIIUPOBAHHBIE MyTalluU. SlIepHbIE U IUTOIIA3MATUYECKUE My TaIUU.
Comarnueckue 1 noJioBble MyTauu. [[puumHbl BO3BHUKHOBEHUS MyTalluid. MyTareHsl u
UX BIIMSIHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOIO Mpolecca. 3aKoH
TOMOJIOTHYECKUX PsIIOB B HaceAcTBeHHOM n3menunBoctu (H.W. BaBunos). BuesnepHnas
M3MEHUYMBOCTh Y HACJIEJICTBEHHOCTb.

Jlemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, B. Moranncen, H.W. BaBuios.

Tabauywl u cxemol: «Buapl n3MeHIHBOCTHY, « MoauUKaIIMOHHAS H3MEHUYUBOCTDY,
«KomOMHaTUBHAasS W3MEHUMUBOCTHY, «Meio3y, «OmnogoTBopeHue», «l'eHeTndeckue
3a007eBaHUs YEIOBEKay, « BUIIbI MyTanuii.
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Obopydosanue: KUBbIE U repOapHbIE K3EMIUISIPl KOMHATHBIX PACTEHUN, PUCYHKHU
(¢ororpadun) )KUBOTHBIX C PA3NUYHBIMUA BUJAMHU U3MEHUYHUBOCTH.

Jlabopamopnas paboma «VcciaenoBanue 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHON
U3MEeHYUBOCTHU. [locTpoeHue BapualmoHHOTro psijia U BapUAIMOHHON KPUBOMY.

Ilpakmuueckass ~ paboma  «Mytamun 'y napo3oduibl  (Ha  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKA Ye/I0BEeKA

Kapuorun 4enoBeka. MexayHapogHas MporpaMMma HCCIEIOBaHUS TE€HOMA
YeoBeka. MeToapl M3ydeHHs] TCHETHKH YeJIOBEKA: TCHEATOTHYECKUH, OIM3HEIIOBBIMH,
IIUTOTCHETUYECKUW, TOMYJISIMOHHO-CTATUCTUUECKUM, MOJEKYJISIPHO-TEHETUUECKUIA.
CoBpemMeHHOE  ONpE/ACICHUE  T'e€HOTHIA! MOJITHOTEHOMHOE  CEKBEHUPOBAHUE,
FEHOTUNUPOBaHWE, B TOM uucie ¢ mnomompto I[II[P-ananu3za. HacnencrBeHHbie
3a0oJyieBaHusl 4YeioBeka. ['eHHbIe W XpOMOCOMHBIE O0JIe3HH 4YernoBeka. boie3nu
C HACJEACTBEHHOMW MPEAPACIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T'E€HETUKH
B MPEJOTBPAILCHUA M JIEYEHUU TE€HETHUYECKUX 3a00JIeBaHMI uenoBeka. Menuko-
FEHETUYECKOE KOHCYJIbTHUpOoBaHUE. CTBOJIOBbIE KJIETKU. IIOHATHE «T€HETUYECKOIO
rpy3a». OTHYECKHE aCMHEeKThl HCCJIEIOBAaHUN B 00JIACTHM PEAAKTUPOBAHUSI TE€HOMA
1 CTBOJIOBBIX KJICTOK.

I'eneTnueckue dbakTOphI TTOBBIIIICHHOM YyBCTBUTEJILHOCTH YyeJioBeKa
K (Qu3MUecCKOMy M XHMHYECKOMY 3arpsi3HEHHUIO OKpYXKarolled cpenbl. ['eHeTudeckas
MPEIPaCIOIOKEHHOCTh YeJIOBEKa K MaTOJIOTUSIM.

Jlemoncmpayuu:

Tabnuyvr u cxemvi: «KapuoTum dYenoBekay, «MeToabl H3yYEHUS TEHETHKHU
yelioBeKay, «I'eHeTnueckue 3a001eBaHMs YCIIOBEKaY.

Ipaxmuueckas paboma «CocTaBIICHHE U aHATIA3 POJIOCTIOBHOMY.

Tema 15. Cesiek1iusi OpraHu3zMoB

JlomecTuKanus W CEJeKUHUs. 3apOoKICHUE CEJEKIUU U JOMECTUKAIUMU. YYEHUe
H.N. Bapunora o llenTpax mpoucXOoXKIeHUsI 1 MHOTOOOpa3us KyJIbTYpPHBIX PACTCHHIA.
Ponp cenekiuu B cO3MaHUU COPTOB pAacTeHUM W TNOpoJ KUBOTHbIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX pSAIOB B  HACJIEACTBEHHOW H3MEHUYHMBOCTH
H.W. BaBusnosa, ero 3HaueHue JJis CEJICKIIMOHHON pabOTHI.

Meroapl  ceneknuoHHOM — paboThl.  McKyccTBeHHBIM — OTOOp:  MacCOBBIU
Y UHIUBUTYaJbHBIN. DTarbl KOMOMHAITMOHHOW CceNeKIuu. VcnpiTanne mpou3BoANTENeH
o NoToMCTBY. OTOOp MO TE€HOTHUITY C TOMOILBIO OLIEHKU (DEHOTHUIIA TOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ momoIibko ananusa JHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJI CEIeKIIMOHHON paboThl. PaguanimoHHbd 1
XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUid y KYJIbTYpHBIX (DOpPM OpraHuU3MOB.
Hcnonp30BaHne TEHOMHOTO PEJAKTUPOBaHUA U MeTo0B pekomOumHaHTHBIX JIHK
JUISL TIOJTYYE€HUSI ICXOJAHOTO MaTepurana JJisl CEJICKIINU.
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[Tonmyuenue monumionaoB. BayTpuBumoBas rubpuauzanus. ban3kopoacTBeHHOE
CKpelIMBaHue, Wi WHOpuauHr. HepoacTBeHHOE CKpelMBaHUE, WM ayTOPUAMHT.
I'eTrepo3uc u ero npuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtTaaneHHas
rubpuanzanus. llpeomonenue Oecrmoausi MEXBHUAOBBIX THMOpHUIOB. JlocTuxkeHus
CEJIEKIIMU PACTEHUN U KUBOTHBIX.

CoxpaHeHHE U U3YYEHUE TEHETHUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHUHA U HX
IUKUX POAMWYEH Nl CO3/[aHUS HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SIICTBEHHBIX
KYJbTYP.

Jlemoncmpayuu:

llopmpemwi: H.W. BaBunos, .B. Muuypun, I'.J]. Kapnieuenko, I1.I1. JIykpsiHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabauyvr u cxemol: «LIeHTpBl MPOUCXOXKACHUS W MHOI0O00pa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKHMX PSIJOB B HACJIECACTBEHHOW HW3MEHYMBOCTIY,
«Metopsi cenexkiumy, «OTnanennas rudbpuauzanusy, «MytareHesy.

Jlabopamopnasa paboma «V3ydeHune cCOpTOB KYJIbTYPHBIX PACTEHUU WU TOPOJ
JOMAITHUX )KUBOTHBIX).

Jlabopamopnas paboma «V3ydeHre METOI0B CENEKINUN PACTEHUI.

IIpakmuueckas paboma «IIpuBUBKa pacTeHUI».

Okekypcusa  «OCHOBHBIE  METOABI W JOCTHKEHHMS  CEJNEKIMM  PACTCHHMU
U JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO (hepMy, COPTOUCIIBLITATEIIbHBIN
YYaCTOK, B TEIJIMYHOE XO35MCTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO
LIEHTPA)».

Tema 16. BHOTeXHOJIOTHSI U CHHTETHYeCKAsI OHOJIOTHS

OOBEKTHI, UCTIOJIb3yEeMbIe B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepucTuka. TpaauiimoHHas OMOTEXHOJOTUSI: XJIeOOoneUeHHeE,
MOJYyYEHHE KHUCJIOMOJIOYHBIX MPOJIYKTOB, BUHOAEINE. MUKPOOUOIOTUUECKUNA CUHTE3.
OOBEeKTH MUKpOOHOJIOTHYECKHX TexHojorui. I[Ipon3BoacTBO Oeka, aMHUHOKHUCIOT
Y BUTAMHUHOB.

Co3nganue TEXHOJIOTMW W HUHCTPYMEHTOB II€JICHANPABICHHOTO HM3MEHEHUS
U KOHCTPYHPOBAHUS T'€HOMOB C LIEJIbIO MOJYYECHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEUaroIIMecs B IpUpoie OMOCUHTETHUECKUE TTYTH.

Knerounasa wnxeHepus. MeToasl KyJIbTypbl KIETOK W TKaHEW paCTCHUU
1 )kuBOTHBIX. KproOanku. Comatnyeckasi THOpUIN3aIns U COMAaTUIECKUN IMOPUOTEHE3.
Hcnonp3oBaHne TarionioB B CEJEKIUU pacTeHUi. MICKYyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIIHS SSMLEKIETOK U KJIOHUPOBAHUE )KUBOTHBIX. METOT TpaHCIUIaHTALIUU SIAEP
KJIETOK.

XpoMocOoMHass M Te€HHasg WHXeHepus. VICKycCTBEHHBII  CHHTE3  IeHa
u  KoHCTpyupoBanue pekomOuHaHTHRIX JIHK. JlocTmkeHwss u TEPCIEKTUBBI
XPOMOCOMHOW U T€HHOW MHKEHEPUHU. DKOJIOTUYECKUE U ITUUYECKHE MPOOIEeMbl TeHHOU
WHKEHEPUHU.
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Memuuunckue — O6uorexHonoruu.  IloctreHomMHas — mudpoBas  MeaWLMHA.
[TIIP-guarHocTuka. MeTaOoJOMHBIM aHaIu3, TEHOIICHTPUYECKUM aHalu3 MpoTeoMa
YeJIoBEeKa /Il OIIEHKU COCTOSIHHSI €r0 370pOBbs. VCoib30BaHUE CTBOJIOBBIX KIIETOK.
Tapretnas Tepanus paka. 3D-OnonHxeHnepus 11 pa3padoTku GyHIaMEHTAIbHBIX OCHOB
MEJUIMHCKUX TEXHOJIOTHH, CO3/JaHUsl KOMIUIEKCHBIX TKaHEW COUYETaHWEM TEXHOJIOTUH
TpeXMepHOro  OWOmpUHTMHTA W cKapdonauHra Il pelieHus  3a7ad
MEPCOHATU3UPOBAHHON MEULINHEI.

Coznanne BEKTOPHBIX BAKILMH C IIENbI0 00ecredeHs] KOMOMHUPOBAHHOM 3aIllUThI
or  Bo3Oyauteneir  OPBUM,  ycraHOBieHME  MOJIEKYJSPHBIX  MEXaHU3MOB
¢bynxuunonupoanusi PHK-copepskammx BHPYCOB, BBI3BIBAIOIIMX OCO0O OMacHbIC
3a0071€BaHuUs YEIOBEKA U JKUBOTHBIX.

Jlemoncmpayuu:

Tabnuysr u cxemwl: «Vcnonp30BaHME MHKPOOPTaHU3MOB B MPOMBIILICHHOM
MPOM3BOACTBEY, «KieTouHnas nHxeHepus», «I 'eHHas HHXESHEPHUs».

Jlabopamopnas paboma «3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakmuueckas paboma «1lonydeHre MOJIOYHOKHCIIBIX TPOAYKTOBY.

Okckypcusa  «buOTeXHONIOTMST  —  BaKHEHIas  MpPOW3BOAMTENbHAs  CUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE ITPOU3BOJICTBO)».

11 KJIACC
102 9, u3 HUX 8 4 — pe3epBHOE BpeMsl.

Tema 1. 3apo:xneHue U pa3BUTHE IBOJIONMOHHBIX MPeEICTABJICHUH B OM0JI0THI

OBomonuonHas teopus Y. [lapeuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHU3MA.
JKuznb u HayuHas gesarenpbHocTh Y. JlapBuHa.

JIBokyle cuiibl ABOJONMM BUJOB 1o Y. J[apBuHy (BBICOKass MHTEHCHUBHOCTH
Pa3MHOXEHHUSI OPraHU3MOB, HACJIEICTBEHHAs! N3MEHUYMBOCTh, OOpHOa 3a CyIIeCTBOBaHUE,
€CTEeCTBECHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmrnenue cunternueckoil teopuu sBomtonuu (CTI). HelitpanbHas Teopus
sBostolMU. COBpEMEHHAs! HBOJIIOIIMOHHAS OMOJIOTHSI. 3HaYE€HUE SBOJIOLUOHHON TeOpuun
B (hopMUPOBaHNM €CTECTBEHHO-HAYYHOU KApTUHBI MUPA.

Jlemoncmpayuu:

Ilopmpemuwi: Apuctotens, K. JIunneit, JK.b. Jlamapk, 9.0K. Cent-Unep, XK. KroBbe,
Y. Hapsun, C.C. YerBepukos, N.1. [lImansraysen, /1. Xonneiin, [{.K. benses.

Tabauyvl u cxemwvi: «Cuctema xuBoi npupoasl (mo K. Jlunuerw)y», «Jlectauia
KUBBIX cyulecTB (mo Jlamapky)», «MexanuzMm (opMuUpoBaHUs TPHUCIOCOOJICHUN
y pacteHuid u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema MapiipyTa MyTeleCTBUS
Y. Hapsuna», «Haxonku Y. lapsunay», «DopMbl 00psOBI 3a cyliecTBoBaHuEe», «[lopoab
rony0eit», «MHoroobpasue KyJabTypHbBIX GopM KanmycTbl», «[lopoasl momamHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBbIX BuAOB (mo Y. J[lapsBuny)», «Cxema
COOTHOILLICHHS JBWXKYIIUX CUJI 3BOJIOUUAN», «OCHOBHBIE MOJIOKEHUSI CHUHTETUYECKOU
TEOPUH IBOJOLIAN.
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Tema 2. MUKpPO3BOJIIOLUS U €€ Pe3yJIbTaThl

[Tomymnsanus Kak 3JeMeHTapHas equHUIA SBOIOLMY. COBPEMEHHBIE METO/IBI OLICHKH
TEeHETUYECKOTO pPa3HOOOpa3usi W CTPYKTypbl mnomyisiuil. M3MmeHenue reHodoHIa
MOMYJSIUUA KAaK 3JIEMEHTAPHOE SBOJIOLIUOHHOE SIBJIEHHE. 3aKOH TIE€HETUYECKOIO
paBHoBecus /. Xapau, B. BaitnOepra.

DnemeHTapHbIe (HAKTOPHI (IBUXKYIIME CHIIbI) S3BOMIONMHA. MyTallmOHHBIN TpoIiecC.
KomOuHaTuBHast u3MeHUMBOCTb. [Ipelip TreHOoB — ciydailHble HEHaIpaBJICHHbIE
M3MEHEHHS YacToT ayyieniedl B momyssiusax. Jddext ocHoBaremns. Murpauuu. U3omsims
MOMYJISIIH: reorpaduueckast (IpOCTpaHCTBEHHAs ), Onosorndyeckas (penpoayKTUBHAS).

EctectBeHHbIi 0TOOp — HanpapisoUuil paxTop 3BoaroIuU. POPMBI €CTECTBEHHOTO
oTOOpa: ABMXKYLIUH, CTAOMIM3UPYIOIINNA, pa3pblBalOUi (qu3pynTUBHBIN). [lonoBoi
0100p. BO3HUKHOBEHME U 3BOIIOLUS COLUAIBHOIO MOBEJCHUS )KUBOTHBIX.

[TpucnocobaeHHOCTh OpPraHU3MOB KaKk  pe3yJbTar MHUKPO3BOJIIOLUH.

Bo3HuKHOBEHHE MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMop(o3bl U UAM0AAANTALUY.
[Ipumepsl npucnocoOJIeHUN y OpraHu3MoB: MopdoJoruyeckue, (pU3N0IOrHUYECcKue,
OnoxuMuYecKue, nopegeHueckue. OTHOCUTEIBHOCTh MPUCITOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero «kpurepun u CcTpykTypa. BupooOpa3oBanue Kak —pe3ysbTar
MUKPO3BOJIIOIUU. N30SIt — KITtoueBoi (pakTop BUm000pazoBanus. [yt u ciocoObl
BUJ1I000pa30BaAHMS: AJIIONATPUIECKOE (reorpaduueckoe), CUMITaTPUYECKOE
(PKOJIOTHYECKOE), «MTHOBEHHOE» (TOJIUILIONAN3anus, THOpuan3anus). JIuTenbHOoCTh
ABOJIFOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl popMUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpA3HsL.

Ponb »BOMIOIIMOHHONW OWOJNOrMU B pa3pabOTKE HAyYHBIX METOJOB COXPaHEHHs
OouopazHooOpazusi. MUKpPOIBOMIONUS W KOIBOJIOIMS TApa3UTOB W HX XO3SIEB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. YerBepukos, J. Maiip.

Tabauysl u cxemovl. «MyTallMOHHAS U3MEHUUBOCTHY, «llomynsainnonHas cTpykTypa
Buga», «Cxema mposiBIeHUsT 3akoHa Xapau—BaitHOepra», «JIBuxyiue CHIIbI
ABOJIIOLUNY,  «DKOJIOTMYECKash  M30JSIUsl  TMOMyJsUUA  CeBaHCKOW  (openu,
«l"eorpaduueckast U30JALMS JTMCTBEHHUIIBI CUOMPCKOW W JIMCTBEHHUIIBI JaypCKOiD»,
«IlomynsIIMOHHBIE BOJIHBI YHCJIEHHOCTH XHUIIHHKOB M XepTB», «Cxema nelcTBus
€CTECTBEHHOTro 0TOOpay, «®DopMbl OOprOBI 3a cymiecTBOBaHUE», «HIyCcTpHUanbHbIN
MenaHu3M», «Kuble uckomnaembie», «I[IOKpOBHUTEIBCTBEHHAs OKpAacKa MWUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKHBOTHBIX», «DHU3MOJIOrMYECKUE  aJaNTalun,
«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTDY, «Kputepuu Bugay, «Buabl-
nBoiiHukn», «CTpykTypa Buga B mnpupoae», «CrnocoObl BHI000pa30BaHUs»,
«l'eorpaduueckoe BUAOOOpa3oBaHME TPEX BUAOB JaHIBILEH», «IKOIOIMUECKOE
BHU1I000pa3oBaHne BUAOB CHHHI, «[lommmmonasl pactenuitn, «KamycTHO-penedHsblit
rUOpuIL».
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Obopyoosanue: tepbapun pPACTCHHM, KOJUICKIIMA HACEKOMBIX, dYydeja TITHII
M 3BEpeil ¢ MpUMEpaMU Pa3IMYHbIX MPHUCIIOCOOJICHHUM, Yydesa NTHII U 3Bepeil pa3HbIX
BUJIOB, FepOapuu pacTeHUi OJIN3KKX BHI0B, 00Pa30BaBIIMXCS Pa3IMYHBIMU CITIOCOOAMHU.

Jlabopamopnas paboma «BbIsIBIIEHUE U3MEHYUBOCTH Y 0COOCH OJTHOTO BUIa.

Jlabopamopnas paboma «IIpucriocOOJICHUST OPraHU3MOB U WX OTHOCHUTEIbHAS
1eJICCO00PA3HOCTHY.

Jlabopamopnas paboma «CpaBHEHHE BHIOB IO MOP(OIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoJIIOLNS U €€ Pe3yJIbTaThl

Meroabl M3y4eHHs MakKpod3BOJOUMU. llaneoHTOnOrMuyeckue MeTolbl H3yYEHHUS
sBosonuu. [lepexoansie Gopmbl U GUITOTEHETUYECKHE PSIbI OPTaHU3MOB.

buoreorpaguyeckue metonbl uydeHus sBosonuu. CpaBHeHUE (QIiopsl U (hayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emian. Buabl-aHIeMuku
U PEIIUKTBHI.

OMOpPHOIOTHYECKHE W CPABHUTEIBbHO-MOP(OJOTHUYECKHE METOAbl HU3YyYEHHUs
3BOMIIOLMU. ['eHeTHuecKrMe MeXaHU3Mbl OSBOJIOLIMU OHTOIE€HE3a U  IOSBICHUS
ABOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbl. PyquMeHTapHbIe
Oprasbl ¥ aTaBU3Mbl. MOJIEKyISIpHO-TEHETUUECKHUE, OMOXUMHUUYECKUE U MaTEMaTHYECKUE
METOABbl M3Yy4YEeHHUs 3BoOJoUMH. [‘OMonormunble TeHbl. COBpPEMEHHBIE METO/bI
MOCTPOEHUs (PUIIOTEHETUYECKHX JEPEBBEB.

XPpOMOCOMHBIE MyTallM1 U 3BOJIOLHS TEHOMOB.

OO0uue 3akOHOMEpPHOCTH (TpaBujia) SBOJOIUU. HeoOpaTUMOCTh SBOJIOLUH.
AnantuBHasg paauanus. HepaBHOMEpPHOCTb TEMITOB YBOJIIOLUN.

Jlemoncmpayuu:

Ilopmpemwvi: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, J. [ ekkenb.

Tabnuyvr u cxemvl. «DUIOTEHETUYECKUI ps  Jomaan», «ApXeonTepuKcy,
«3Bepo3yOrie Ameps», «Creronedansly, «Puanogutely, «CeMeHHBIC MAITOPOTHUKI,
«buoreorpaduueckue 30HbI 3eMiny, «JIpeid KoHTUHEHTOBY, «PenukTh», «HavyanbHbie
CTaAuM SMOPUOHAIBLHOTO pPAa3BUTUSA TO3BOHOYHBIX JKMBOTHBIX», «[ OMOJOrn4HbIE
U aHAJIOTUYHBIE OpraHb», «PynuMeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
yeloBeKka W uMIaHze», «[JaBHble  HampaBiieHuss — dBojouun», «OOmue
3aKOHOMEPHOCTH 3BOJTIOLII.

Obopyodosanue: KOJUJIEKIUH, TrepOapuH, MYJSDKA HCKOMAEMBIX  OCTAaTKOB
OpraHU3MOB, MYJISI)KM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYAUMEHTApHBIX OpPTaHOB
U aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue ¥ pa3BUTHE KU3HA HA 3emJie

HayuHnble runoTessl MpOMCXO0XKICHUS KU3HU Ha 3emiie. AOGHOTeHe3 U MaHCIIepMUSL.
JloHay4yHble TPEACTABICHUS O 3apOXACHUM >KU3HU (KpeauuoHusM). ['umoresa
MOCTOSIHHOTO CaMO3apOXKAEHUS JKU3HU M €€ omnpoBepkeHue omnbitamu @O. Penu,
JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxxaeHue sKM3HA U aCTPOOHOIOTHS.
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OcHoBHBIE 3Tanbl HeopraHuyeckou sBosonuu. [lmanerapHasi (reojoruueckas)
ABONIONMSA. XHUMHUYECKasi 3BOJIOLUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
u3 Heopranudeckux. Ompir C. Mumepa u I'. IOpu. OOpazoBaHue MNOIMMEPOB
n3 MoHomepoB. KoanepBatHas runore3a A.JM. Omnapuna, rumore3a NEPBHYHOTO
oynbona JI. Xomnpaeina, renerudeckas rumotreza [. Memnepa. Pu6osumbr (T. Yek)
u runote3a «vupa PHK» V. I'mnGepra. ®opmupoBanue memMOpaH ¥ BO3HHUKHOBEHHE
MPOTOKJIETKH.

Uctopusa 3emnn u meToAbl ee u3ydeHus. Vckonaemble OpraHMYECKUE OCTATKHU.
['eoxpononoruss u ee MeTonapl. OTHOCHUTENIbHAsT W aOCOJIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHoOJIOrNYECKas MIKaja: 30HbI, 3Pbl, IEPUOIbI, STOXU.

HauvanbHble 3Tamnel opranndeckoil 3Bostonuu. [losiBieHUE M 3BOMIONUS TEPBBIX
KJIETOK. DBOJIIOLMS MeTabonu3Ma. Bo3HrkHOBEeHHE nepBbIX SKocucTeM. COBpEMEHHBIE
MUKpPOOHBIC OMOIJICHKM KaK aHajor MepBbIX Ha 3emiie coobmiecTB. CTpOMATOJMUTHI.
IIpoxapHOTBI U DYKapUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOHMOreHe3). DBOJIOLUOHHOE IPOUCXOKIACHHUE
BUPYCOB. [IponcxoxneHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 9Tanbl HBOJIONMM BBICHIMX pacTeHui. OCHOBHBIE apoMOP(O3bI
pactenuil. Beixon pacrenuit Ha cymry. [losBieHue ciopoBBIX PACTEHUN U 3aBOCBAHUE
umu cymu. CemenHnble pacteHus. [IponcxoxaeHne NBETKOBbIX PACTEHUIA.

OcHOBHBIE dTambl HJBOJIONUH JKUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX THIIOB.
[lepBbie  xopmoBbie KUBOTHBIE. JKW3Hb B BOJE. OBOJIONUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouii u pentunuii. [IpoucxoxaeHre MICKOIMUTAIONAX W ITHIIL.
[Ipunuun xmroyeBoro apomopdosza. OcBoeHre OeClO3BOHOYHBIMU M MO3BOHOYHBIMU
KUBOTHBIMH CYIIU.

PazBuTne xu3HM Ha 3emMie Mo paM U MEepUuoAaM: apxeu, MpOTEPO30, Maneo30u,
Me3030M, KaitHo30i. OOIas xapakTepuCTHKa KJIMMaTa M T€OJOTHMYECKHX IMPOIIECCOB.
[losiBneHne W paclUBET XapakTEPHBIX OPraHu3MoOB. YTJIEOOpa3oBaHUE: €ro YCIOBHS
U BIIMSIHUE Ha Ta30BbIH COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — OKOJIOTMYECKHE KPHU3UCHI Tpouuioro. IIpudyuHs
U CJIEACTBUS MAacCOBBIX BbIMHpaHUl. COBPEMEHHBIM 3KOJIOTMYECKHI KPHU3HC, €ro
ocobenHoctH. [Ipobiema coxpaneHus 6uopaznoobpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro wmwupa. [lpuHiunel kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHUUECKUE TPYIIIbI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: ®. Penn, JI. Cnannanuanu, JI. ITactep, 1.1. Meunukos, A.1. OnapuH,
. Xonaeiin, I'. Memnep, C. Musnnep, I'. FOpu.

Tabnuyvt u cxemvr: «Cxema ombiTa ®. Pemm», «Cxema ombita JI. Ilactepa
10 U3YUYEHHIO CaM03apOKAeHUS )KU3HN», «Cxema onbita C. Musepa, I'. FOpw», «9tansl
HEOPraHU4EeCKOW HBOJIONMN», «['eoxpoHosiornueckas mkanay», «HadampHble 3Tanbl
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OpraHWUYecKOil 3BomoNUM», «Cxema 00pa3oBaHUS IYKAPUOT IMyTEM CUMOHMOTEHE3a»,
«CucremMa xuBOM mpupoab», «CTpoeHue BHUpYyca», «ApoMopdo3bl pacTeHUN,
«Purnodutey, «OXHOKIETOUHBIE BOIOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«Mxn», «llanmopoTHukn», «l'oJOCEMEHHBIE pacTeHus», «OpraHbl I[BETKOBBIX
pacteHuit», «CxeMa pa3BUTHUS IKUBOTHOTO MHUPaA», «ApoMop(]o3bl KUBOTHBIXY,
«IIpocreitmme», «KumeunonosoctHeie», «llnockue depBu», «HUIECHUCTOHOTHEY,
«Pp10BIY, «3emHOBOJHBIEY, «lIpecmbikatommecs», «lITuup, «MIIEKONMUTAIOMINEY,
«Pa3BuTHe XM3HH B apXeucKou spe», «Pa3BurHe XKU3HM B NPOTEPO3OMCKOU 3pey,
«Pa3BuTHE XU3HU B TMAJICO30UMCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pey,
«Pa3BUTHE XU3HM B KalWHO30MCKOM 3pe», «CoBpeMeHHas CHUCTEMa OPraHHYeCKOro
MHPA.

Obopyoosanue. Tepdbapun pacTeHUN PA3IMYHBIX OT/IEJIOB, KOJUICKIIUU HACEKOMBIX,
BJIAXHBIE Mpenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKUX,
CKEJIETHI ITO3BOHOYHBIX KUBOTHBIX, UyUella ITUL U 3BEPEU, KOJUIEKIIUM OKAMEHEIOCTEN,
IIOJIE3HBIX UCKOIIAEMBIX, MYJIS)KA OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupmyanvnas nabopamopuas paboma «MoaenupoBanue onbiToB Musuiepa—tOpu
[0 M3YYCHUIO aO0MOTCHHOTO CHHTE3a OPraHMYECKUX COCIUHEHUN B TMEPBUYHOU
aTMocdepe».

Jlabopamopnas paboma «/3yueHre U ONMHUCaHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHu3MOB.

IIpakmuueckas paboma «W3yueHune ocoOCHHOCTEH CTPOECHMSI PACTEHHM pa3HBIX
OTJZIEIIOB).

Ilpakmuuecxkasa paboma «3ydyeHue OCOOEHHOCTEH CTpPOEHUS TMO3BOHOYHBIX
YKUBOTHBIX)».

Tema 5. IIpoucxoxaeHue 4ea10BeKa — AHTPONOTeHe3

Paznensl u 3a1aun anTponosiorud. MeToibl aHTPOIIOJIOTUH.

CraHOBIICHME TIPEICTABICHUN O MPOUCXOXKIACHUM YEJIOBEKa. Pelnruo3Heie
B033peHusa. COBpEMEHHbIE HAYYHbIE TEOPUH.

CXoncTBO 4YeNOBEKAa C KUBOTHBIMH. (CUCTEMATHUUECKOE TIOJIOKEHUE YEJIOBEKa.
CBueTenbCTBa CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHHUTEILHO-MOp(]OIoTHyecKue,
AMOpHOTIOTHYECKHE, (PU3HOTIOT0-ONOXUMHUYECKUE, ToBeaeHYeckrne. OTInYusl yeIoBeKa
OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILJIEKC CBA3aHHBIX C HUM IMPU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAIIBHOU CUCTEMBI.

JBrxymue cuibl (QakTopbl) aHTpONOreHes3a: OWOJOTMYECKUE, COLUAbHbIE.
CooTHorieHrne OMOJIOTUYECKUX U COLIMATIBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue yenoBeKooOpa3Hble 00€3bsSHbI
(IpOKOHCYINIBI) U paHHHWE TOHTUIIBI — OOIIME TMPEAKH YeTOBEKOOOpa3HBIX 00€3bsiH U
0. ABCTPAIONUTEKUM — ABYHOTHE NPEAKU JIIOAEU. UemoBEeK yMenblid, NEPBBIC
V3TOTOBIICHUST OpYyAMM Tpyla. YenoBeKk NPAMOXOMSAIIMH W TMEPBBIM BBIXOH JIFOACH
3a npenensl Adpuku. YenoBek reiaenbOeprckuii — 00U IpeIoK HeaH1epTalIbCKOTO
YEJIOBEKA U YEJIOBEKA pa3yMHOT0. UenoBEK HEAHAEPTAIbCKUN KaK BUI JIFOAEH XOJIOAHOTO
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KInMaTta. YenoBeK pasyMHBIM COBPEMEHHOIO THIA, IEHUCOBCKUHN YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npeaenamu Appuku. [laneoreneTrnka u najaeoreHoMHUKa.

DOBONIOIUS COBPEMEHHOTO 4YelloBeka. EcTecTBeHHBI OTOOp B MOMYJISLUAX
yenoBeka. MyTallMoOHHBIN Tporecc U noaumMopdusm. TlomynsunoHHble BOMHBI, Apeid
T€HOB, MUTpalus U «3(P(HEKT OCHOBATENS B MOMYJISILIUIX COBPEMEHHOTO UEJIOBEKa.

Yenoseueckne pacel. [lomatne o pace. bompmme pacel:  €BpOIEOUIHAS
(eBpaswmiickas), aBCTpajo-HErpoujHas (SKBaTOpUalbHAs), MOHIOJIOUJHAS (a3UATCKO-
amMepuKaHckas). Bpemss M myTu pacceneHuss dYeloBeka M0 IulaHere. EauHCTBO
yenoBeuecknx pac. Hayunas HecocTosiTenbHOCTh pacu3ma. [IpucmocoOaeHHOCTh
YeJI0BEKa K pa3HbIM YCJIOBUSIM OKpYXarollel cpenbl. BinsgHue reorpapuyeckoil cpeasl
U ipeiida reHoB Ha MOP(OJIOTHIO U PUIHOJIOTHIO YEIOBEKA.

MexaucuuIuIMHApHbIE METOJIbl B (PM3HUYECKOM (OMOJIOrMYECKON) aHTPOIOJIOTHH.
OBOJIFOLIMOHHAs AHTPOINOJIOTUS M IAJCOAHTPOIIOJIOTHS YEIOBEYECKUX IOMYJIALUN.
buoconmaneHble HCCIEAOBaHUS NPUPOABI 4esoBeka. MccinenoBaHUE KO3BOJIIOLUU
OMOJIOTUYECKOTO U COILIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

Ilopmpemuwi: Y. lapBun, JI. JIuku, A.4. Porunckui, M.M. ['epacumos.

Tabauyvr u cxemvl: «MeTOObl AHTPOMOJOTUMY», «I OJOBHOW MO3I YEIOBEKay,
«YenoBekooOpa3Hble  00€3bsiHBDY, «CKEJIeT 4YenoBeKa M CKEJEeT IIHUMIIaH3e»,
«PynuMeHTBl M artaBu3Mbl», «/[BHXKyIIuMe CHIIBI aHTPOIIOTEHE3a», «IBOJIIOLIHUOHHOE
JIPEBO YEJIOBEKAY, K ABCTPAIIOMUTEKY, «HETOBEK yMEIbIi», «HeTOBEK MPSAMOXOASIININ,
«JlenncoBckui yenoBexk» «Heannepraneup», «KpoManboH1b, «IIpenkun yenoBekay,
«Tanel HBOJIFOLUY YEIOBEKA», «Packl yesoBekay.

Obopyoosanue: MyJsiKUA OKAMEHEJOCTEH, MPEIMETOB MaTEPUATIbLHON KyJIbTYpPHI
MPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) kapTMH ¢ MUDOIOTHUECKUMU
U OUONEHCKUMHU CIOKETaMU TPOUCXOXKACHUS 4YeloBeka, (ororpadun HAXOIOK
HCKOTIAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIENIb YEpEIa YEJIOBEKA U Yyepena
MIMMIIAaH3€, MOJIeNb KUCTU YeJIOBEKa M KUCTU IIMMIIaH3€, MOJIEJIM Topca MPEeAaKOB
YeJI0BEKA.

Jlabopamopnas paboma «VI3ydeHue oCOOEHHOCTEW CTPOCHHS CKeJeTa YesIOBEKa,
CBSA3aHHBIX C IPSIMOXO0XKICHHEM.

Ipakxmuueckas paboma «VI3yueHne 3KOI0TMUECKHUX aJanTalui 4eJI0BEKay.

Tema 6. DJxosormssi — Hayka O B3aUMOOTHOUIIEHMAX  OPraHU3MOB
U HAIOPTraHU3MEHHBIX CHCTEM C OKPYKAKIIel cpeaou

3apokneHre W pa3BuThe dKojoruu B Tpynax A. I'ymbonsara, K.®. Pyibe,
H.A. CesepuioBa, 3. I'ekkens, A. Tencnu, B.H. CykaueBa. Pa3gensl u 3aa4n 3K0JI0TUH.
CBsI3b DKOJIOTUH C IPYTUMH HAyKaMH.

Metoael skosoruu. IloneBble HaOmoneHHA. OKCIEPUMEHTHI B DKOJOTHU:
MIPUPOJHBIE U TAbopaTOpHbIE. MOAENpOBaHUE B SKOJIOTMHA. MOHUTOPUHT OKPYXKarOLIEH
Cpeabl: JIOKAJIbHBIA, PpErHOHATBHBIN U TJI00ATBHBIM.
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3HAUYEHHE HKOJIOTMYECKUX 3HAHUM JIsl YEIOBEKa. JKOJIOTHYECKOE MUPOBO33PEHUE
Kak OCHOBa CBs3€H denoBedyecTBa ¢ npupogor. DopMupoBaHHE DKOJIOTHYECKOU
KYJbTYPbI H 3KOJOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

Jlemoncmpayuu:

TIlopmpempsi: A. I'ymbonbar, K.®. Pynse, H.A. CeBepuios, J. ['ekkenb, A. Tencinu,
B.H. Cyxkaues.

Tabnuyvt u cxemwvl: «Pazpensl skojorum», «Meroabl »sKonorum», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CpeIbI».

Jlabopamopnas paboma «VI3yueHne METOI0B YKOJIOTHUECKUX UCCIICOBAHUID.

Tema 7. OpranusmMsbl U cpeaa 0OOUTAHUS

Okojorudeckue (akTopbl U 3aKOHOMEpHOCTH MX nedctBusa. Knaccuduxanms
AKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmume
3aKOHOMEPHOCTH  JEeHCTBUS  dKojoruueckux QaxtopoB. IlpaBuino mMuHHMyMma
(K. Inpenrens, 0. JIubux). ToliepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHHU3MBI.

Abunornyeckue (aktopsl. CBeT Kak 3Koyiornyeckuil (axrop. JlelicTBue pas3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpAa Ha OPraHU3Mbl. OJKOJOTHYECKHE TPYIIIbl PacCTCHUN
Y )KUBOTHBIX IO OTHOLLIEHHUIO K cBeTy. CUTHAJIbHAS poJib cBeTa. DOTONEpUOAN3M.

Temneparypa kak 3xKosorudeckuil pakrop. JleiicTBue remneparypbl Ha OpraHU3MBI.
[TolikunorepMHbIE MU TOMOWOTEPMHBIE OpPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpTraHHU3MBI.

Brnaxnocts kak  skonorudeckuidt  ¢dakrtop. IlpucnocoOnenuss  pacTeHHid
K MojiepKaHuio BogHoro Oananca. Kiaccudukanust pacTeHuid Mo OTHOLIEHHUIO K BOJIE.
[IpucnocoOaeHust )KUBOTHBIX K H3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YLIHas, MOYBEHHas,
rIIyOMHHAs MOJANOYBEHHAs, BHYTPHOpPraHU3MeHHast. PU3UKO-XUMUYECKHE OCOOEHHOCTH
cpen oOutaHus opraHu3moB. [IpucnocoOneHuss OpraHuM3MOB K JKH3HM B Ppa3HbIX
cpenax.

buonornyeckue putmbl. BHemnne u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJUYHbBIC
putMbl.  [IpucnocoO0ineHHOCTh OPraHu3MOB K CE30HHBIM HM3MEHEHHUSIM  YCJIOBHUU
KU3HU.

XKuznennsie hopmbl opranu3moB. [lonsitue o xuzHeHHou ¢opme. KuzHeHHbIE
(GopMbl pacTeHUI: JepeBbs, KYCTApHUKHU, KyCTAPHUYKH, MHOTOJICTHUE TpaBbl,
oJlHOJNIeTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUMOHTHI, T'€OOMOHTHI,
a’poOuOoHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa >KU3HU.

buotnueckue ¢akTopel. Bumasl OMOTHYECKMX B3aMMOJECHCTBUIN: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapasutusMm, koomepauus, MyTyallu3M,
KOMMeEHCaIU3M (KBapTHPAaHTCTBO, HaxyieOHN4ecTBO). HeTpoduueckue B3anMoaencTBUs
(Tormueckue, dopuueckue, dadbpuueckue). 3HaUYeHUE OMOTHYECKUX B3aMMOJICHCTBHIMA
JUIA CYUIECTBOBAHMSI OpPraHU3MOB B cpeae oOuTaHus. [IpyHIMI KOHKYpEHTHOTO
VCKITIOYEHUS.
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Jlemoncmpayuu:

Tabnuyet u cxemwvl: «Ixojormdyeckue (paxtope», «CBETOBOWM  CIEKTPY,
«IKOJOTUYECKHUE TPYNIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJIOMHOKPOBHBIE JKMBOTHBICY», «DU3MOJIOTHYECKAE  aJamnTaiiu
AKUBOTHBIX», «CpeJibl 0OUTaHUSI OPTaHU3MOBY, «bHOIOTrHYECKUE PUTMBI», « KU3HEHHBIE
dopmbl  pactenuit»,  «KuszHeHHble  (GOpPMBI  KUBOTHBIX»,  «IKOCHUCTEMA
IITUPOKOJUCTBEHHOTO Jiecay, «DKOCHUCTeMa XBoWHoro jecay, «llemm mnwmTaHus,
«XumnaunuectBoy, «Ilapazutuzmy», «Konkypenims», «Cumonos», «KommeHcammuzmy.

Obopyodosanue.: TepOapuu pacTEHUN M KUBOTHBIX, IPUCTIOCOOIEHHBIX K BIUSHUIO
Pa3IMYHBIX JKOJOTMYECKUX (HaKTOpOB, TIepOapuu CBETOJNIOOUBBIX, TEHEIIOOUBBIX
U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIMBBHIC
KOMHATHBIE pacTeHUs, TrepOapuu W KOJUICKIIMM TETUIOMIOOMBBIX, 3UMOCTOWKHX,
MOpPO30YCTOMYUBBIX pACTEHUM, Uydella MTUIl W 3Beped, Trepbapuu pacTeHUM,
OTHOCAIIUXCS K TUTpoduTaM, Kcepopuram, Me3opuTaM, KOMHATHBIC PACTCHUS JAHHBIX
TPYII, KOJUIEKIIMN KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpellax, repoapuu U KOJIJICKIUU
pacTeHUN W >KUBOTHBIX, OOJIAJAIONIUX YEepTaMU MPHUCIOCOOJIEHHOCTH K CE30HHBIM
W3MCHEHUSM YCIIOBUW KU3HM, TepOapuyl H KOJUICKIIMA PACTCHUH W IKUBOTHBIX
Pa3UYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMU >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3JIMYHBIX
OMOTHYECKHUX B3aUMOJICHUCTBUSX.

Jlabopamophnasa paboma «BbIsiBIeHUE MPUCTIOCOOTICHUI OPraHW3MOB K BIUSHUIO
CBETa».

Jlabopamophas paboma «BbIsiBIIeHHE MPUCTIOCOOJICHUN OPraHU3MOB K BIIMSHUIO
TEMIIEPATYPHI».

JlabopamopHas paboma « AHATOMUYECKHE OCOOEHHOCTH PACTEHUI U3 Pa3HbIX MECT
oOUTaHUSI.

Tema 8. DxoJiorusi BU0B ¥ MOMYJISIIHIA

DKOJIOTUYECKUE XapaKTepUCTUKHU mnomyiasuuu. [lomynsuus kak Ouojoruueckas
cuctemMa. Poilb HEOMHOPOIHOCTH cpenbl, (U3MdecKux OapbepoB U OCOOCHHOCTEH
Ouoyioruu BUIOB B (OPMUPOBAHWU TPOCTPAHCTBEHHOW CTPYKTYpPbl MOMYJISIIHIA.
OcHOBHbBIE TTOKA3aTEIU MOMYJSLHUKA: YUCICHHOCTh, IIJIOTHOCTh, BO3PAcCTHAs U MOJIOBas
CTPYKTYpa, POKAAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIUSL.

Dxoyioruyeckas CTpykTypa mnonyiasiuu. OIleHKa YHUCICHHOCTH MOMYJISINH.
JluHaMyKa MOOMyJSIUMM M €€ peryisius. buoTudyeckwii mNOTEHUMAN MOMYJISIHUU.
MopaenupoBanue AUHAMHKUA MONyJsiquu. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUU.
Kpugssie BeokuBaHus. Perynsiys 4ucaeHHOCTH OMYJIAIUI: POk (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUECKHE cTpareruu BuaoB (r- u K-ctparerun).

[Tonstue 00 sKkoOruYecKkoi Hullle Bujaa. Mecroooutanue. MHOTrOMepHasi MOJielb
skonornyeckorn Humn J.M. XarumHcona. Pa3mepbl 3KOJIOTMYECKOW  HUIIW.
[ToTeHnnanbHas U pealTu30BaHHAas HUILIU.

Bun kak cucrema nonymsnuid. Apeanbl BUIOB. BUAbI U X KU3HEHHBIE CTPATETUH.
DKOJIOTUYECKIE SKBUBAJICHTEHI.
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3aKOHOMEPHOCTH TOBEJEHUSI U MUTpAIUi )KUBOTHBIX. bHoJlorHuecKkre MHBa3UU
qy>KEPOJHBIX BUJIOB.

Jlemoncmpayuu:

Llopmpem: ]I.N. XaT4nHCOH.

Tabnuyvr  u  cxembl:  «IKOJOTMUECKUE  XAPAKTEPUCTUKU  TOMYJISALIHI,
«IIpocTpaHcTBEHHAs] CTPYKTypa MOMyJsiun», «Bo3pacTHble MUpaMUJIbl HOMYJISIIIUN,
«CKOpOCTh 3aceyieHUs] TOBEPXHOCTH 3e€MJIM PA3IUYHBIMU OpraHuzmMammy», «Mojenb
skoJiorndeckor Hum JI.M. XatunHcoHay.

Obopyodosanue. TepOapuM paCTCHUH, KOJIICKITUN )KUBOTHBIX.

Jlabopamopnas paboma «IIpucnocoOsieHHsI CEMsIH PaCTEHUN K PACCEIICHHUIO.

Tema 9. Ikoj10rus O00IMIECTB. IKOJIOTHYECKHE CUCTEMBI.

Coo01ecTBa opranu3MoB. bruorieHo3 u ero cTpykrypa. CBs3U MEX]Ly OpraHu3MaMu
B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cuctemMa (A.[l. Tencnu). DyHKIIMOHAIBHBIE OJIOKU
OpraHu3MOB B JKOCHUCTEME: MPOJYIEHTbI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue
ypoBHU. Tpoduyeckue nenu u cetu. A6roTryeckue O6J10Ku 3KocucTeM. [10UBBI U MBI
B 9KocucTeMax. KpyroBopoT BeleCTB U OTOK YHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTENM SKOCHCTEMBI. bromacca W OpOayKLIHs. DKOJIOTUYECKUE
nUpaMUIbl YKCel, OMOMACChl U DHEPTUHU.

HampaBneHnnbsie 3aKOHOMEpHBIE CMEHBI COOOIECTB — cykieccuu. l[lepBuuHble
Y BTOPUYHBIC CYKIIECCUU M UX MPUYUHBI. AHTPOTIOT€HHBIC BO3JICUCTBUS HAa CYKIIECCHUHU.
KnmnmakcHoe cooOiiectBo. bruopasHooOpasue u nojaHoTa KpyroBopoTa BellecTB — OCHOBA
YCTOWYHUBOCTH COOOIIIECTB.

[IpupoiHBIE IKOCHUCTEMBI.

AHTpOIIOTEHHBIE PKOCUCTEMBI. ATposkocuctema. ArpoueHo3. Pazmmums mexnay
AHTPOTIOTEHHBIMU U PUPOHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oponckas diopa
n ¢ayna. CuHa"Tponuzanus ropojickoi ¢ayHbl. buonormyeckoe U XO03sUCTBEHHOE
3Ha4YEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (POPMHUPOBAHUS OCHOBHBIX B3aUMOJEHCTBHI  OpraHU3MOB
B dKocucTeMax. [lepeHOC SHEpPruM W BEIIECTB MEXIYy CMEXHBIMU DKOCHCTEMaMH.
YCTOMYMBOCTh OPraHU3MOB, MOMYJSIHUM M 3KOCUCTEM B YCIOBHUAX €CTECTBEHHBIX
Y AHTPOITOT€HHBIX BO3JEUCTBUN.

MeTto10510THsi MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM. .

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabauywl u cxemol. «CTpyKTypa OMOIIEHO3a», «DKOCHCTEMA IIMPOKOJIMCTBEHHOTO
neca», «IJKOCUCTEMa XBOWHOro jeca», «DyHKIUOHAIbHBIE TPYINIbl OPraHU3MOB
B dKocucTeMe», «KpyroBopot BemiecTB B dkocuctemey, «llenu nutanus (macrOumnHasi,
JNETpUTHAS)», «IKOJOrM4ecKas MNupaMuja 4Yuceln», «IKOJOruyeckas MnupaMuaa
onomaccel», «OKoJoTHYecKass mnupamuaa sHeprum», «OOpa3oBaHue 00J0TaY,
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«IlepBuunasi cykrmeccusi», «BoccraHoBneHue neca mocie ToXkapa», «IKOCHUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BeIIECTB U IMOTOK SHEPTUM B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

Obopyoosanue: TepOapuu pPACTCHHUMA, KOJUICKIIMM HACEKOMBIX, 4YydYesina IITHI
U 3Bepel, repOapuu KyJbTYpHBIX UM JUKOPACTYIIUX PACTCHHM, aKBapuyM Kak MOJEIb
HKOCHUCTEMBI.

IIpakmuueckas paboma «VI3ydenue u onucanue ypO0o3KOCUCTEMBDY.

Jlabopamopnas paboma «VI3ydeHme pa3zHOOOpa3usi MEJIKUX IOYBCHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

Oxckypcus « IKCKYpCUs B THTUYHBIA OMoTeo1eHo3 (B 1yOpaBy, Oepe3HsIK, CIbHUK,
Ha CyXOJIOJIbHBIN UM OMMEHHBIN JyT, 03€p0, O0JI0TO)».

IKekypcusi « JKCKYPCHs B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — riiodanbHasi IKocHCTEMA

buochepa — oOmennanerapHas o0osiouka  3emiid, TA€  CYIIECTBYET
WIM CyIIECTBOBaJA KU3Hb. PazBuTHe mpeacTaBieHuilt o buocdepe B Tpynax . 3rocca.
Yuenue B.W. Bepnanckoro o Ouocdepe. Obnactu Ouochepst u ee cocrta. Kupoe
BEIIECTBO OMocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyiiecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouocdepsl Kak
rI100anbHON 3KOcHCTeMBbl. JlMHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB M OMOr€OXMMHUYECKHE IUKIbI (yriepoaa, a3oTa). PUTMUYHOCTH SIBICHUUN
B Onocdepe.

3onanbHOCTE Ouocdeprl. [lonarrue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOMHBIC Jieca, CMEIIaHHbIE W HIMPOKOJIUCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MyCTHIHU,
TPONMYECKHE JIECa, BHICOKOTOPhs. Kiumar, pacTUTENbHBIA U dKUBOTHBIM MUpP OHOMOB
CyLIH.

Ctpyktypa U (QyHKIMS KUBBIX CHCTEM, OIIEHKAa MX PECYpPCHOIro MOTEHIMaja
u 6uochepHbIX QyHKITHI.

Jlemoncmpayuu:

Ilopmpemui: B.. Bepnaackuii, 3. 3rocc.

Tabnuyvt u cxemor. «l'eocdepnsr 3emum», «KpyroBopor aszora B IPHUPOIEH,
«KpyroBopor yrieponma B mpupose», «KpyroBopor Kuciopoga B MPUPOICH,
«KpyroBopot Bozbl B ipupozae», «OcCHOBHbIE OMOMBI cyliny, «KinumaTuiueckue mnosca
3emmm», «Tyngpa», «Taifra», «Cwmemanubiii nec», «lLMpOKOIUCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «llycTeiHs», « Tponnueckuii gecy.

Obopyodosanue: repdbapuul paCTCHUIN pa3HbIX OMOMOB, KOJJICKITUN KUBOTHBIX.

Tema 11. YesoBek U OKpyKa0IIas cpeaa

DKOJIOTUYECKHEe KPU3UChl U MX NMpUYMHBIL. Bo3zieiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHne BO3AyIHOM cpeabl. OXxpaHa Bo3ayxa. 3arps3HeHre BOAHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX pecypcoB. V3MeHeHue
KJIMMara.
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AHTpONOreHHOE BO3JECHCTBUE HA PACTUTENBbHBIA W JKMBOTHbIA Mup. OxpaHa
PacCTUTEIBHOTO U )KMBOTHOrO MUpa. OCHOBHBIE MPUHIUIBI OXpaHbl Mpupoabl. KpacHsie
kHUrH. Oco0o oxpanseMble npupoansie teppuropun (OOIIT). boranuueckue caapbl
Y 300JIOTMYECKHUE TTapKH.

OCHOBHbIE TPUHLHUIIBI YCTOMYMBOTO Ppa3BUTHS UYEJIOBEUECTBA U IPHUPOJBIL.
PanmonansHoe MPUPOAOIOIB30BAHNE U COXPAaHEHHE OHMOJOTHYECKOro pa3zHOoOpasus
3emiu. OO1IME 3aKOHOMEPHOCTH TI00ABHBIX 3KOJOTHYECKUX KpU3HCcOB. OcoOeHHOCTH
COBPEMEHHOT'0 KpU3HCA U €r0 BEPOSATHBIE OCIEACTBHS.

Pa3BuTrEe METOJOB MOHUTOPHUHTIA PA3BUTHS OMACHBIX TEXHOT€HHBIX ITPOLIECCOB.

Jlemoncmpayuu:

Tabauyvl u cxemvl: «3arpsi3HeHHE aTMOc(epb», «3arps3HeHUuE TUAPOCHEPH,
«3arpsi3HeHue nouBb», «llapHukoBeIl 3¢ PexT», «Ocodo oxpaHseMble TPUPOIHBIE
TEPPUTOPUMN», «MOJENH yIIpaBIsieMOro MUpa.

Obopyoosanue. pororpadun oxpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHo# KHUTH
Poccniickont @enepannn, KpacHoi KHUTH peruoHa.
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IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOT'PAMMBI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yIbTaTaM OCBOEHHUS 00yYarOIIMMUCS
mporpaMMm  cpefaHero  obOmiero  00pa3oBaHMS: JUYHOCTHBIE, METalpPEAMETHBIC
U MIPEIMETHBIE.

B crpykType JIUYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOrpPaMMBbl MO OHUOJOTUH
BBIJICJICHBI  CJIEAYIOIIME COCTABISIONIME: OCO3HAHHWE OOYYaIOIMMUCS POCCUHUCKON
IrPaXXIAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
1 CaMOOTIPEICNICHUIO, HATMYME MOTUBAIIUUA K OOYYEHUIO OMOJIOTHH, 1IeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHN JHUYHOCTM Ha OCHOBE KIIOYEBBIX I[EHHOCTEH
U HUCTOPUYECKUX TPAJAUIMA pa3BUTHs OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH
1 CIIOCOOHOCTH O0YYaroIUXCcsl PYKOBOJICTBOBATLCS B CBOEH JESATEILHOCTU 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHM, TPUCYIIUMH CHUCTEME OHOJIOTMYECKOro oOpa3oBaHUs,
HaJIMYKUE TPABOCO3HAHUS OSKOJOTUYECKOW KYJIbTYPhl, CIOCOOHOCTH CTaBUTH II€NIU
Y CTPOUTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMbI IO OWOJOTHUU JOCTUTAIOTCS
B CIMHCTBE Yy4yeOHOM M  BOCIUTATEIHHOM JIEATETHHOCTM B  COOTBETCTBUU
C TPaAUIIMOHHBIMU POCCUUCKUMHU COIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, TPHUHATHIMH B OOIIECTBE NpaBWIAMH W HOpPMaMu
MOBEICHUSI W  CIIOCOOCTBYIOT  MpOIECCaM  CaMOIIO3HAHWS,  CaMOBOCIHMTaHUS
Y CaMOPa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTHU3MA U YBAKCHUS
K 3aKOHY W MPABOMNOPANKY, YEJIOBEKY TpyAa WU CTapllieMy IOKOJEHUIO, B3aUMHOIO
YBOKCHUS, OCEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HaCICIUI0 U  TPaJAUIUsM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorr ®Denepainuu, OpuUpoAe U OKPYNKaIOUIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeaMera «buosiorus» mg0JKHBI
OTpaXXaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTpPEHHEH TO3UIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, pacIIUpeHUe >KU3HEHHOTO OMNbITa M OIbITa
NEATEIbHOCTH B TPOLIECCE peaM3allid OCHOBHBIX HAIPABICHHN BOCHUTATEIbHOU
NEeATEeIbHOCTH, B TOM YHCJIC B YACTH:

1) rpaska1aHCKOro BOCTIUTAHMS:

C(OPMUPOBAHHOCTh TPAXKIAHCKOH TIMO3UIMK OOYYaIOMIerocss KaK aKTUBHOTO
¥ OTBETCTBEHHOT'O WIEHA POCCHIICKOTO OOIIECTBA;

OCO3HAHHME CBOWX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
U TIPABOTIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACSITENBHOCTH NPHU CO3TAHUM yUEOHBIX
IPOEKTOB, PEIICHUN YUEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BBHIIIOJHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENATh COOCTBEHHYIO NMO3UIMIO 10 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSCHITH €€;

YMEHHE YUYWUTHIBATh B CBOMX JAEUCTBUAX HEOOXOAUMOCTbh KOHCTPYKTHBHOTIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMH YOEXKICHHUSIMH, KyJIbTYPHBIMH LEHHOCTSIMU
U COLIMAJILHBIM IIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS Y4YEOHBIX,
IIO3HABATEJIBbHBIX U MCCIIENOBATENBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB P 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM ACATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW HIACHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHHSI K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHoil, ropaoctu
3a CBOM Kpal, cBO PoanHy, CBOW A3bIK U KYJbTYypy, MPOIUIOE W HACTOSAIIEE
MHOTOHAIlMOHAJIBbHOT0 Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAUI0O U TMaMSITHHUKAM MPHUPOJIBI,
JTOCTUXKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAHOBJIEHUE U PAa3BUTHE
OMOJIOTUY, TOHUMAaHUS 3HAYEHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YyeJI0oBeKa U COBPEMEHHOI'0 O0IIECTBA;

uaerHas yOeXJIEeHHOCTb, TOTOBHOCTh K CIyXXKeHHI0O U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

OCO3HaHHE IyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JTMYHOTO BKJIAJIa B MIOCTPOECHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbUM HAa OCHOBE
OCO3HAHHOT'O TNPUHATHS LEHHOCTEM CEMEWHOM XKU3HU B COOTBETCTBUU C TPATULIUSAMU
HapoaoB Poccuu;

4) 3CTeTHYeCKOro BOCIIUTAHNS

ACTETUYECKOE OTHOIIEHHE K MHpPYy, BKJIIOYas O3CTETHKY ObITa, HAaydHOTO
¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHHT;

MOHMMAaHUE AMOIMOHAIBHOTO BO3ACHUCTBHS KUBOW MHPUPOABI U €€ I[EHHOCTH;

TOTOBHOCTh K CAMOBBIP@YKCHHUIO B Pa3HBIX BHIaX HCKYCCTBA, CTPEMIICHHE MTPOSIBIISITH
Ka4yeCcTBa TBOPYECKOM IMUHOCTH;
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5) pu3HUecKoro BOCMUTAHUA:

NOHUMAHUE M peau3aius 3J0POBOro M 0e30macHoro obpasza Xu3HU (3A0pOBOE
NUTaHWe, COOJIIOJCHHE TMIMEHHUYECKUX IMPaBUI M HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHH U OT/IbIXa, peryssipHast pusnyeckas aKTHBHOCTD), OEPEKHOT0, OTBETCTBEHHOI'O
U KOMIIETEHTHOI'O OTHOIICHHS K COOCTBEHHOMY (HU3MYECKOMY M IICHXHYCCKOMY
37I0POBBIO;

MOHMMaHHUE [EHHOCTH MPABWII WHINBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOrO
TIOBE/ICHUS B CUTYaIlUAX, YIPOXKAIOIIMX 3I0POBBIO U JKU3HH JIFOICH;

OCO3HAHHME TIOCICJACTBHIA M HEHPUATHS BPEAHBIX MNPHUBBIYEK (YIOTPEOICHHS
AJIKOTOJIsI, HAPKOTHKOB, KypeHHSI);

6) TPy10BOTr0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/y, OCO3HaHHE IICHHOCTH MacTePCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOM JEATENbHOCTH TEXHOJOTMYECKOM M  COLMAJIbHOM
HaIpaBJIE€HHOCTH, CIHOCOOHOCTh HWHHUIMHMPOBATh, IUIAHUPOBATH U CaMOCTOSITEIBHO
BBITIOJHSATH TaKyIO JESATEIbHOCTH;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPeCcCHOHATBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HHU,;

7) 3K0JIOrM4eCKOro BOCITUTAHUSI:

AKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJEC KaK MCTOUYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHWE  YPOBHS  OKOJOTMYECKOW  KYJNbTYphbl: TPUOOPETEHHE  OMbITA
IJJAHUPOBAHUSI TIOCTYIIKOB U OLEHKM MX BO3MOKHBIX ITOCIEACTBUU JJIsI OKPYKAIOUIEH
cpenpl;

OCO3HaHWE TJIOOAIBHOTO XapakTepa »JKOJOTUYECKUX TMpoOJeM U myTed Hux
pELICHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TMPU W3YYCHUU OUOJIOTHH 3HAHUS
Y YMEHHS TIPU PEIIeHUU TPOOIIeM, CBSI3aHHBIX C PAlIMOHATIBHBIM MPUPOIOTIONE30BaHUEM
(cobmoieHMe TMpaBWwI TOBEJAEHUS B TPUPOJIC, HAMNpPABICHHBIX Ha COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);

AKTUBHOE HEINPUATHE ACUCTBUM, IMPUHOCIIIUX BPEI OKPYXKAKOUIEH MPUPOTHOU
cpene, yMEHHWE TMPOTHO3UPOBATH HEOJIATOMPHUATHBIC DKOJIOTHMUYECKHE TMOCIEICTBUS
NpEeANTPUHUMAEMBIX ICHCTBUM U MPEAOTBPAIATh UX;

HAJIMYKUE PA3ZBUTOTO HKOJOTMYECKOTO MBIIIJICHHS, 3KOJOTHYECKOW KYJIbTYPBHI,
ONbITA JEATEIBHOCTH 3KOJOTMYECKOW HAIMPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
UMH B I[I0O3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM NPAKTUKE, TOTOBHOCTHU
K YYaCTHUIO B IPAKTHUYECKOU JIESITETbHOCTH IKOJIOTMYECKON HAIPABIEHHOCTH;
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8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JIHAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHKME SI3BIKOBOM U YWTATEIbCKOM KYyJIbTYpbl Kak CpEICcTBa
B3aMMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

OHUMaHUeE crieluUKU ONOJIOTUN KaK HayKH, OCO3HAHUS €€ POJId B JOPMUPOBAHUHT
paIiOHaJIBbHOTO HAyYHOTO MBINUICHUS, CO3JMaHUM IEJIOCTHOTO TMPEACTABICHUS
00 OKpYy’KaroIlleM MUpE KaK O €IUHCTBE MPHUPOBI, YeTIOBEKA M OOINECTBa, B TIO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M peHmIeHUH TPoOJeM COXpPaHEHHS MPUPOIHOTO
paBHOBECHS,;

yOEXKJEHHOCTh B 3HAYMMOCTH OHWOJIOTUM JUIsI COBPEMEHHOM IMBUIM3ALIUU:
oOecrieueHrss HOBOTO YPOBHS pa3BUTUS MEJUIIUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOJIEMBbl Pa3BUTHS YEJIOBEUYECTBA,
MOKCKa IMyTeH BBIXOJA M3 TIOOANBHBIX JKOJOTMYECKUX Mpo0siIeM U obecredeHus
nepexoja K YCTOMYMBOMY pPa3BUTHIO, PAIIMOHAILHOMY HCHOJIB30BAHUIO MPUPOTHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTUYECKUX 3HAHUW B IEJSX MOBBIIICHUS
oOIel KyJbTypbl, €CTECTBEHHO-HAyYHONM TIpaMOTHOCTH, KaK COCTaBHOM YacTu
(GYHKIIMOHATBHOM TPAMOTHOCTH oOOydawmommxcs, (opMUpyeMoll mpu HU3YYECHUU
OMOJIOTHH;

NOHUMAaHUE CYIIHOCTA METOJIOB TO3HAHMS, HCIONb3YEeMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HMCTOB30BaTh MOJMydyaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS
SBJICHUM OKPYXKAIOIIEr0 MUpPA U TMPOUCXOASAIIMX B HEM H3MEHEHUW, YMEHHUE JeNaTh
000CHOBaHHBIC 3aKJIIOUCHHS HAa OCHOBE HAYYHBIX (DAKTOB M HUMEIOIIMXCS JaHHBIX
C IIEJIbIO TIOJTYYEHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCTIOJIB30BaTh OMOJIOTUUECKIE 3HAHUS JIJISl pEIICHUS
po0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAyYHOW JEATeITLHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MIPOEKTHYIO M MCCIICIOBATEIBCKYIO JEATEIHHOCTh HHIUBUIYATHHO U B TPYIIIIC;

TOTOBHOCTh U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUU 1O OMOJIOTHH B COOTBETCTBUU C KU3HECHHBIMH
MMOTPEOHOCTSIMHU.

B mporecce mocTkeHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS OOYYaIOIIIUMHUCS
MPOTpaMMBbl  CPEJTHEr0 00IIero o0pa3oBaHUs y OOYYAIOMIMXCS COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN MHTEIJIEKT, IPEANOIararommii copMUpOBaHHOCTD:

CaMOCO3HAaHUS, BKIIIOYAIONIETO CIOCOOHOCTh IMOHWUMATh CBOE ASMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS PA3BUTHSI COOCTBEHHOM dMOITMOHAIBHON c(pepbl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TTOBEACHNE, CIIOCOOHOCTh aIaliTUPOBATHCS K SMOITMOHATBHBIM
M3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIlMM, BKJIIOYAIONIEH CTPEMJICEHHE K JIOCTHXKEHUIO LIEJIH
U YyCHEXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JCHCTBOBAaTh, HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

SMIMATHUH, BKJIOYAIOMICH CIOCOOHOCTh IMOHHMMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, VYYUTBIBATb €r0 TMPU OCYIISCTBICHHMH KOMMYHHKAIIMH, CIIOCOOHOCTh
K COUYBCTBHIO U CONIEPEIKUBAHMUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSBIISITH UHTEPEC U pa3peliaTh KOH(MIMUKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOEHHsI ydeOHoro mpeamera «buosorus»
BKJIIOYAIOT:  3HauYWMble JUIsi  (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEJAMETHbIC) OOIICHAYyYHbIE TMOHSATHSA, OTPaXKAIOUIUE
IIEJIOCTHOCTh HAYYHON KapTUHBI MHpa U clelu(UKY METOI0B MMO3HAHMUSI, UCTIOJIb3YEMbIX
B €CTECTBEHHBIX HayKaxX (BEILECTBO, PHEPTus, SBICHUE, MPOLECC, CUCTEMA, HAyUHBIN
dakT, MNPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeIOBaHUE,
HaOJII0IeHNE, U3MEPEHNE, FIKCIIEPUMEHT U JPYTUe); YHUBEpCaIbHbIe yUeOHbIE TEHCTBUS
(mo3HaBaTebHEIE, KOMMYHUKATUBHEIE, pEryJISITUBHBIE), o0ecIeynBaroIme
dopMupoBaHrue (PYHKIMOHAIBHOW TIPaMOTHOCTM M  COLMAIIBHOM  KOMIETEHIIMU
00yyJarommxcs; CIOCOOHOCTH 00yJaroImuXxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMS M YHUBEpPCaJbHbIE Yy4YeOHbIE
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

B pesynbrare usydeHuss OMOJIOTMM Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHUs
y oOyuaromierocs OyayT cpopMHUpOBaHBI MO3HABaTeNIbHbIE YHHUBEpPCAJIbHbIE y4eOHBIE
JIEUCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC Yy4eOHBIC NEUCTBUS, PETYJISTUBHbBIC
YHUBEpCAIbHBIC yUeOHBIC IEUCTBHSI, COBMECTHAS JIEITEIbHOCTD.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIe NeiiCTBHUSA
ba3oBble Jornyeckue JecTBus:

CaMOCTOSITENNbHO (OPMYITUPOBATh U aKTYaIH3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

MCTIOJb30BaTh MPU OCBOCHHUH 3HAHWN MPUEMBI JOTHUYECKOTO MBIIUICHHUS (aHaIu3a,
CUHTE3a, CpaBHEHM S, KJTaccu(uKamu, 0000IIeHNs ), pACKPBIBATH CMBICT OMOJIOTUYECKHUX
MOHSATUHN (BBIACIATh WX XapaKTEPHbIE TMPU3HAKU, YCTAHABIMBATH CBSI3H C JIPYTUMU
MIOHSATHUSAMH );

OTIPENENATH TSN ISATeTLHOCTH, 3aaBas apaMeTPhl U KPUTEPHUH UX JOCTHKEHUS,
COOTHOCHUTH PE3yJIbTAThI IEITEIILHOCTH C TIOCTABJIICHHBIMU IIEJISIMU;

UCII0JIb30BaTh OUOJIOTMYECKUE MOHATHS 151 00bsICHEHUS (PAKTOB U SBJICHUM AKUBON

PUPO/IBI;
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CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NETYKTUBHbBIE, 10 aHAJOTUH),
BBIABJIATH 3aKOHOMEPHOCTHM M MNPOTUBOPEYMS B PACCMATPUBAEMBIX SIBICHUSX,
(GopMyTUpPOBATH BBHIBOJIBI U 3aKJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPEICTBA JUIsl IPEACTABICHUS CYLIECTBEHHBIX
CBSI3€M U OTHOLICHHI B M3y4yaeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHIA
Pa3HOTO POJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAaH PELMICHHsS MPOOJEMBbl C YYETOM aHajiu3a HWMEIOIIHUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESTEIBHOCTb, OLICHUBATH COOTBETCTBHE pE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;

KOOPAWUHUPOBATh M BBINOJIHATH PAaOOTy B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOI'O
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEILICHUH KU3HEHHBIX POOJIEM.

ba3oBbie ucciienoBaTeIbCKUe AeiCTBUA:

BJIQJIETh HABBIKAMHM Y4YEOHO-HCCIEIOBATEIIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
HaBBIKAMM Pa3pelIeHHs] TPOOJIeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHMs IPAKTUYECKHUX 3a7ad, NPUMEHEHHMIO Pa3JIMYHBIX METOJO0B
NO3HAHUS;

UCII0JIB30BAaTh PA3JIMYHbBIE BUJIbI IESITEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEpIpPETALNH, TPEOOPa30BAHUIO U PUMEHEHHIO B YUEOHBIX CUTyalUsiX, B TOM YHUCIIE
MIPU CO3/IaHUH YYEOHBIX M COLUATIBHBIX TPOEKTOB;

dbopMHpOBaTh HAyYHBIA THUMN MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMU;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTEIbHOM J€ATEIbHOCTH
U KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH IPUYMHHO-CJIEACTBEHHBIE CBSA3U U aKTyaJIU3HpPOBATh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh apTyYMEHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

AHAJIM3UPOBAaTh INOJIyYEHHBIE B XOJE PELICHUs 3aJa4d pe3yJIbTaThbl, KPUTHUYECKU
OLIEHUBATh UX I0CTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISATH 1IeJIEHAIIPABICHHBINA TOUCK MTEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS
B PO EeCCUOHAIIBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M MPAKTUYECKYIO O001acTH
KU3HEJECATEIILHOCTH;

YMETbh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIE UJIEH, MIPE/JIaraTh OPUTHHAIbHbBIE TTOJIXO/IbI U PEIICHHUS], CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ uadopmanmeii:
OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(OpManuu (TEKCTe y4eOHOro
nocoOusi, HayYHO-TIOMYJISIPHOM TUTEepaType, OMOIOTrMYECKUX CIOBAPsIX U CIPABOYHUKAX,
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KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHamu3upoBaTh HHOOPMALIUIO
pa3IMYHBIX BUAOB U (HOPM MPENCTaBICHUS, KPUTHUYECKH OIEHUBATh €€ JOCTOBEPHOCTD
Y HEMPOTHUBOPEUUBOCTH;

(GopMyTUPOBATH 3aMPOCH U IPUMEHSITH Pa3TINYHbIC METO/IBI MPU TOUCKE U 0TOOpE
Ouosornyeckoit nHGOpMAaIK, HEOOXOIMMOM ISl BBITOTHEHHS y4eOHbIX 3a7ay;

npuoOpeTaTh  OMBIT  HUCHOJb30BaHUS  HMH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYpy AKTUBHOTO WCIIOIBb30BAHUS Pa3IHMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO BHIOMPATh ONTHUMAJIbHYIO (hOpMY Mpe/ICTaBIeHUs] OMOJIOTHYECKOM
uH(popManuu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJIUIIBI, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN A3BbIK B KAUECTBE CPEACTBA IPU paboTe C OMOJOTHYEeCKOn
uHpopManueil: NPUMEHATh XHUMUYECKHE, (PU3MUECKHMEe W MaTeMaTU4YeCKUe 3HaKU
U cuMBoibl,  (GopMmyinbl,  abOpeBUaTypy,  HOMEHKJIATypy,  HCIIOJIb30BATh
U peoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISIHOCTH;

BJa/IeTh HAaBbIKAMHU PACIIO3HABAHUA W 3aIUThl MHPOpMAIMH, UHYOPMALIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

KoMMmyHuKkaTMBHBIE YHHBepcaJbHbIe y4yeOHbIE JeiiCcTBHS
Oo0menue:

OCYIIIECTBJIATh KOMMYHHKAIIMA BO BceX cdepax KU3HU, aKTUBHO YYaCTBOBATh
B JUajore WM JUCKYCCHH TIO CYIIECTBY OOCyXaaemMoi TeMbl (yMEHHE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUsS] OTHOCUTENILHO BBITIOJIHEHUS TpeIaraeMoi 3aaauw,
YUUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUN JIPYTUX YYaCTHUKOB JUAOra WU
JTUCKYCCHUH);

pacmo3HaBaTh HEBepOaNbHBIE CpeACTBAa  OOIIECHWS, IMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CHUTYallUd, YMETh
CMSATYATh KOH(QJIMKTHI H BECTH IIEPETOBOPHI;

BIIQJICTh PA3IUYHBIMH CIIOCOOAMHU OOIINCHHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaMEpEHUsl JIPYTUX JIIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY U
B KOPPEKTHOU opMe (HopMyTupoBaThH CBOM BO3PAKECHHUS;

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM SI3IKOBBIX
CPEICTB.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh U UCIIOJIB30BaTh MIPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYAIBHOU pabOThI
MIPH peIIeHNN OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHUS
IpynnoBbIX (HOpPM B3aUMOJEHCTBHS MPU PEIIeHUH Y4eOHOH 3a/1auH;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBHUI C YIETOM OOIIUX MHTEPECOB
Y BO3MOYKHOCTEM Ka)/10ro 4ieHa KOJJIEKTHBA,;

MIPUHUMATH LI€JIM COBMECTHOM JIEITEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBHS MO €€ IOCTHXKEHUIO: COCTABJIATH IIJIaH AEUCTBUN, PACIIPEICIIAT POJIU C YYETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;
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OIIEHMBAaTh KAYECTBO CBOEr0 BKJIaJa U KAXKJOrO0 yYaCTHUKA KOMaHIbl B OOIIMIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeaaraT  HOBBIE  TIPOEKTHI, OICHUBaThb HUJAEHM C TIO3UIMH  HOBH3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TTOBEACHHUE B PA3IMUHBIX CUTYaIUSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHble YHUBEpPCAJbHbIE Y4eOHbIC JEeHCTBUA
Camoopranm3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS /IS BBIABJICHHS MPOOJEM M UX pEelICHUs
B KU3HEHHBIX M YUYECOHBIX CUTYaLIHSX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHHMM LIEJIEBBIE U CMBICIOBBIE YCTAHOBKH
B CBOMX JICHCTBMSX M MOCTYIKAX [0 OTHOLIEHHUIO K )KMBOW MPUPOJIE, CBOEMY 3J0POBBIO
Y 3JI0POBBIO OKPYXKAIOIIKX;

CaMOCTOATENIBHO ~ OCYILIECTBIISATh IIO3HABATEIBHYK) JIEATEIBHOCTh, BBIABIIATH
npo0JsieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BATEIIHLHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PEIICHUS MPOOJEMBbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUH;

JIaBaTh OLICHKY HOBBIM CHTYalUsIM;

paciupsaTh paMKy y4€OHOT0 peMeTa Ha OCHOBE JIMYHBIX MTPEIOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pellIEHHUE;

OLICHUBATh MPUOOPETEHHBIH OMBIT;

CoCcOOCTBOBATh (DOPMUPOBAHUIO M MPOSBICHHUIO HMIMPOKON SPYAUIMU B Pa3HbIX
0o0NacTsAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIM U KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YILTATOB LEIISM;

BJIaJIETh HABBIKAMHU TMO3HABATEIbHON pedieKCHH KaK OCO3HAHUSl COBEpILAEMbIX
JNEUCTBUM Y MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHWUM, HCIOJIb30BaTh
npurembl pedIIeKCUU JUTsl OLIEHKU CUTYalluH, BHIOOpa BEPHOTO PELICHUS;

YMEThb OLIEHUBATb PUCKHA U CBOCBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHMUIO;

IIPUHAMATh MOTHUBBI U APTYMEHTBI APYTUX [PU aHAJIU3E PE3YJIbTATOB IEATEIIbHOCTH;

IIpunsaTHe ceds U APyrux:
MPUHUMATH ceOsl, TOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;
NPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX TIPU aHAIHU3E PE3YJILTATOB JESTEIbHOCTH;
IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH;
pa3BUBATh CIOCOOHOCTH MOHMMATh MUP C MO3UIIMH JPYTroro YeJIoBeKa.
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HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yabTaThl OCBOCHUS COJIEPKaHUs yaeOHOTo mpenMeTa «broaorusy
Ha YIUIyOJICHHOM ypOBHE OpPHEHTHPOBaHBI Ha oOecredeHne Mpo(rIbHOTO OOydeHUS
oOyuatomuxcst Ouonorud. OHU BKIIIOYAIOT: Clieu(pUYIecKUue A OHOJIOTUU HAy4YHBIE
3HaHWSA, YMEHHS W CHOcoObl  JEHCTBUH MO  OCBOCHHWIO, HMHTEPIpPETAIIUU
U TIpeoOpa30BaHUIO 3HAHUM, BUIBI ACITEILHOCTH MO MOJYYCHHIO HOBBIX 3HAHUN U UX
NPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX, a TaKXKE B PEATbHBIX KU3HECHHBIX CHUTYaIUSIX.
[IpenMeTHBIC pe3yabTaThl IPEICTABICHBI 1O TOAaM H3yUYeHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS YueOHOTO npeameTa «buonorus» B 10 kimacce
JTOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KAapTHHBI MHpA, B MO3HAHUU 3aKOHOB
OpUPOABl W PEIICHUH MPOoOJEM PAIMOHAIBLHOTO MPUPOAOIOIB30BAHUSA, O BKJIAJC
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE OUOJIOTUH;

BJIQJICHUE  CHCTEeMOW  OHOJIOTMUECKMX  3HaHWM,  KOTopas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE OMOJIOTUYECKUE TEPMUHBI U MOHATHUS (KU3HB, KJIETKA, OPraHU3M,
MeTabOJIM3M, TOMEOCTa3, CaMOPETYJISINsI, CAMOBOCIIPOU3BE/ICHNE, HACIIEACTBEHHOCTD,
U3MEHUYHUBOCTb, POCT W pa3BUTHE), OHOJOTHYECKHE TeOopuu (KJIETOYHAS TEOpHUs
T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMOcOMHasg TEOpHUs HACIEICTBEHHOCTH
T. Moprana), yuenus (H.J. BaBunoBa — o neHTpax MHOroo0pasus U MporCXOKICHUS
KYJbTYPHBIX PAacTEHHU), 3aKOHBI (€IUHOOOpa3usi TMOTOMKOB IE€PBOT0O TOKOJICHHUS,
paciieryieHusi, 4YUCTOThl TaMeT, He3aBUCHUMOTOo HacienoBanuss [. Menaens,
TOMOJIOTUYECKUX PSOB B HacleACTBeHHON n3meHunBoctr H.M. BaBuiosa), mpuHIUIIBI
(KOMIIJIEMEHTapPHOCTH );

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYYHOIO TO3HAHHS, HCIOIb3YEMbIMU
B OHMOJIOTMUECKHX HCCJIEAOBAHMIX IKUBBIX OOBEKTOB (OINHCAHHUE, HU3MEpPEHHUE,
HAOJIIO/ICHNE, DKCTICPUMEHT);

YMEHUE BBIACIATh CYHIECTBEHHBIC IPU3HAKU: BHPYCOB, KJIETOK MPOKAPHUOT
1 DYKapuOT, OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM UYHCIie OaKTepHUid,
rpudOB, pPacTEHUM, KUBOTHBIX M 4YEJIOBEKA, CTPOCHHUSI OPraHOB U CHUCTEM OpPraHOB
pacTeHMi, >KMBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEIEATEIBHOCTH, MPOTEKAOIINX
B OpraHu3Max pacTeHUM, )KUBOTHBIX U UeJIOBEKa, OMOJIOTHYECKUX IPOIIECCOB: OOMEHa
BeleCcTB (MeTabonu3M), TMpEBpallleHHs] JHEPruu, OpOXKEeHHs, aBTOTPOGHOTO
U TeTepoTpOo(HOro TUTOB THUTaHUsS, (POTOCHHTE3a M XEMOCHMHTE3a, MUTO3a, Meio3a,
raMmeToreHesa, ASMOpHOreHe3a, MOCTAIMOPHOHAIBLHOTO  Pa3BUTHS, PA3MHOXKEHUS,
WHJIUBUAYAJIbHOTO pPa3BUTUSI OpraHu3Ma (OHTOr€HEe3a), B3aMMOJICHCTBUS T'€HOB,
TeTepO3nca, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABIMBAaTh B3aUMOCBSI3M MEXIy OpraHOMAaMU KIETKHU M HX
(GYHKUMSIMH, CTPOCHHEM KIJIETOK Pa3HbIX TKaHEW M UX (PYHKIMSMHU, MEXIYy OpraHaMu
U CHCTEMaMH OpPTaHOB y PAaCTCHH, JKUBOTHBIX M YeJIOBEKA U WX (QYHKIUSIMH, MEXKITY
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CUCTEMaMH OPTaHOB U MX (PYHKIHMSIMH, MEXKIY 3TaaMu OOMEHa BEIIECTB, ATAallaMu
KJIETOYHOTO IUKJIA U J>KU3HEHHBIX IUKJIOB OPraHU3MOB, dTalamMu 3MOPHUOHAIBLHOTO
pa3BUTHSA, TCHOTHUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpeibl OOUTAHUS;

YMEHHE BBIIBISITH OTIUYHUTEIBHBIC TNMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuid, )KUBOTHBIX U YEJIOBEKa,

YMEHHE  HUCIOJB30BaTh  COOTBETCTBYIOIIUME  apTyMEHTBI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JJi JOKa3aTelbCTBa POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT;

YMEHHE pelaTh OMOJIOTHUECKHE 3aa49H, BEISBIISATH IPHUNHHO-CIICICTBEHHBIC CBS3H
MEX]Ty UCCIIETyEeMbIMU OMOJOTHYECKHUMH TPOIECCAMU U SBICHUSIMU, JCNIaTh BBIBOJIBI
U TIPOTHO3BI HA OCHOBAaHUU TMOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBITIOTHATH Ja00paTOpHbIe U MpakTUYeckue paboThl, COONI0IATh MpaBuiIa
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

yYMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATH UX IKCIEPUMEHTAILHBIMU CPEICTBAMHU,
dbopMynHupys 11eJb HCCIECOBAHUS, aHAJIIM3UPOBATh MOJYyUYECHHBIE PE3YNIbTaThl U JIENIaTh
BBIBO/IbI,

YMEHHE Yy4yacTBOBaTb B Yyue€OHO-MCCIENOBATEIbCKOW paboTe 1O OHMOJIOTrHH,
HKOJIOTMU U MEIULIMHE, TPOBOAMMON Ha 0a3e MKOJIbHBIX HAyYHBIX OOILIECTB, U MyOJIUYHO
MPEICTABIIATH MMOTYUYEHHBIE PE3YyIbTaThl HA YUCHUUECKUX KOHPEPEHIIUSIX;

YMEHHE OLIEHHWBATh 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUN B 00JACTH
OMOJOTMM W  MEIUUUHBl  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OIUJIOJOTBOPEHHE,
HAINpPaBIIEHHOE U3MEHEHNE TeHOMA M CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHanbHON
JESTeIbHOCTY B 00JacTh OWMONOTMM, MEAMLMHBI, OMOTEXHOJOTHMH, BETEpPUHAPHH,
CEJIbCKOTO XO3SHUCTBA, TMHINEBON MPOMBIIUICHHOCTH, YIAyOJsITh TO3HABATEIbHBIN
UHTEpEC, HANpaBJICHHbIMH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOUICH mpodeccuu
U TOpOAODKEHHE OHOJOTMYECKOro O00pa3oBaHMS B OpPraHM3alUsX CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 11 knacce
JOJHKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHPAa,
B MO3HAHWM 3aKOHOB MPUPOJBI M PELICHUH SKOJIOTMYECKHUX MpOoOJIeM ueIOBEYEeCTBa,
a Takke B  pEHIEHMH BOMNPOCOB  PAIMOHAJIBHOTO  MPUPOJONOIH30BAHMUS,
1 B QOPMHUPOBAHUH IICHHOCTHOTO OTHOIIICHUS K IPUPOJIe, OOIIECTBY, YEIOBEKY, O BKIIA/IC
POCCHICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHN;

YMEHHE BIAJETh CHUCTEMOW OWOJIOTMYECKUX 3HAHWH, KOTOpas BKIIIOYAET
OTpe/ieNieHUs] U TIOHUMAaHUE CYIIHOCTH OCHOBOTIOJATaIONUX OMOIOTHYECKUX TEPMHHOB
U TOHATHM (BUI, dKocUcTeMa, Ouocdepa), OHogorHUecKrue TEOpUU (SBOJIOIMOHHAS
teopust Y. JlapBuHa, cuHTeTHUecKas Teopus sBosronun), yuenus (A.H. Cesepuosa —
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0 MyTsSX W HampaBieHusix sBomonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(remetmyeckoro paBHoBecus JI. Xapau u B. BaiinOepra, 3apojplllieBOro CxoJCTBa
K.M. bapa), npaBuna (munumyma FO. JInOuxa, skom0oruueckoil mupamMubl SHEPTHUH),
runote3bl (runore3a «mupa PHK» V. I'unbepTta);

yMEHHUE BJAJIETh OCHOBHBIMH METOJIAaMHU HAYy4YHOIO IO3HAHMS, HUCIOJIb3yEeMbIMU
B OHOJIOTMYECKUX HWCCIEAOBAHUSAX JKHUBBIX OOBEKTOB W JKOCHUCTEM (OIMHCaHHE,
U3MEpeHHE, HAOIONCHNE, JKCIIEPUMEHT), CIOCO0aMU BBISBICHUS H  OICHKHU
AHTPOIIOTCHHBIX U3MEHECHUI B IPUPOIC;

YMEHHE BBIJICNISATh CYIICCTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, IKOCUCTEM
u Ouocdepsl, CTAOMIM3UPYIOLIErO, IBHXKYIIET0 M Pa3pbIBAIOIIETO ECTECTBEHHOIO
0T0O0pa, AIIOMATPUIECKOTO U CUMIIATPUUECKOTO BUI000PA30BaHUS, BIUSHUS TBUXKYIIINX
CUJI DBOJIIOIIMKM HAa TEHO(MOHJ MOMYJSIUU, MPUCTOCOOICHHOCTU OPraHU3MOB K Cpefie
oOWTaHUs, YepeIOBaHMs HANPABJICHUM 3BOJIOIMH, KPYTrOBOpPOTa BEIIECTB W IMOTOKA
SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIUBATh B3aUMOCBSI3U MEXK]y MPOLIECCAaMU IBOIIOLUH, JBIKYITUMU
CUJIaMH aHTPOIOTeHe3a, KOMIIOHEHTAMHU PA3JIMYHBIX KOCUCTEM U MPUCTIOCOOICHUSIMHU
K HUM OPTaHU3MOB;

YMEHUE BBISBIIATH OTIMUYATEIBHBIC MPU3HAKN KUBBIX CHCTEM, ITPUCTIOCOOTICHHOCTD
BUJIOB K cpejie OOMTaHUs, a0MOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB DYKOCHCTEM,
B3aMMOCBSI3€ OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX U3MEHEHUN B YKOCUCTEMAX
CBOEM MECTHOCTH;

yMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JJIsi JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB PAa3HBIX
CUCTEMAaTHUYECKUX TPYII, B3aWMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUS, €AUHCTBA
YeJI0BEYECKHUX pac, HEOOXOAUMOCTH COXPAHEHUS MHOTO00pa3usi BUIOB M SKOCUCTEM KaK
YCJIOBUS COCYIIECTBOBAHUS IIPUPOJIBI U YEIIOBEUECTBA;

yMEHUE peniaTh OMOJIOTUYECKHE 3a]1a4H, BBISIBIIATH MPUUNHHO-CIIC/ICTBEHHBIE CBSI3U
MEXy UCCIIeTyeMbIMU OMOJIOTMYECKUMH TPOIIECCAMU U SIBIICHUSIMU, JI€JIaTh BBIBOJIBI
U TIPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBITIOJIHATH Ja00paTOpHBIE U MPAKTHUYECKUE PabOTHI, COOI0IaTh MTpaBUiia
npu paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYAO0BAHUEM;

YMEHHUE BBIIBUTATh TUITOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMHA CPEACTBAMM,
dbopmynupys 1eIb UCCIICIOBaHUS, aHAIU3UPOBATh MOJIyYEHHBIE Pe3yJIbTaThl U JIeJaTh
BBIBO/JIBI;

YMEHHE Yy4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEILCKOW paboTe 1o OuoIoTHH,
9KOJIOTUHU U MEAUIIMHE, TPOBOIUMOI Ha 0a3e IMIKOJIBHBIX HAYYHBIX 00IIECTB, ¥ MTyOJIUIHO
MIPEACTABIISTH MMOTYyYEHHBIE PE3YyIbTAaThl HA YICHHYECKUX KOH(PEPECHITHIX;

YMEHUE OIICHWBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUM >KU3HU, UYETOBEKa
U YEJOBEYECKUX pac, O MpPUYMHAX, MOCIEJACTBUAX M CIOCO0ax MpeAoTBpaIlEHUs
r1o0aabHbIX U3MEHEHUH B Ouocdepe;
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YMEHHE OCYIIECTBISATh OCO3HaHHBIA BbIOOp Oyaymied mpodeccuoHamIbHON
AESITeIbHOCTH B OOJIACTH OHMOJIOTMH, 3KOJOTHU, MPHUPOIONOIb30BAHUS, MEIUIINHBL,
OMOTEXHOJOTHH, TICUXOJIOTHH, BETEPUHAPUHU, CEJIBCKOTO XO3SHCTBA, MHIIEBON
MPOMBIIIJICHHOCTH, yrayOnsiTh ~ TO3HABAaTENbHBIA ~ HMHTEpPEC,  HaNpaBIICHHBIN
Ha 0CO3HAHHBII BEIOOP COOTBETCTBYIONIEH podeccur 1 MpoI0JKeHHE OMOIOTHYECKOTO
00pa30BaHus B OpraHU3alUAX CPeIHEro Npo(ecCuoHaNbHOr0 U BhICIIEr0 00pa3oBaHusl.
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10 KJIACC
No HaumenoBanne tem | KonuuectBo OcCHOBHBIE BUJIbI ACSTEIIBHOCTU
[IporpamMmmHOE coaepKaHue
/1 y4eOHOT0 npeamera 4acoB oOy4Jaronuxcs
1 | Tema «buoJIOTHS KAK HAYKa»
1.1 | buonorus kak 1 CoBpemeHHast OMO0JIOTUs — PackpsiBaTh coaep:kaHre TEPMUHOB

KOMILTICKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
o0I111eCTBa

KOMILJIEKCHAs Hayka. KpaTkas uctopus
pa3BuTHs Ouosiorun. bruonornueckue
HAyKU U U3y4aeMble UMU TIPOOIJIEMBI.
@yH/1aMEHTAJIbHBIE, TPUKIIAHBIC

Y MIOUCKOBBIE HAYUYHBIE UCCIIEI0BAHUS
B OMOJIOTHH.

3HaueHne 6MoJIoTuH B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHBIE ¢ OnosIoTHEel. 3HaueHue
OMOJIOTUY B IPAKTUYECKON
NEeATEIbHOCTH YEJIOBEKA: MEULIHE,
CEJIIbCKOM XO3SICTBE,
MPOMBIIIUIEHHOCTH, OXPaHE MPUPO/IBI.
JemMoHCcTpanuu

Ilopmpempwi: Apuctotens, Teodpacr,
K. JIunnen, K.b. Jlamapk, Y. [apsun,
VY. T'apsen, I'. Mennens,

B.W. Bepnanckuu, WU.I1. [TaBnos,

Y TIOHSTUI: HAYYHOE MUPOBO33PEHHUE,
Hay4YHasl KApTUHA MUPA, HAYYHBIN
METO/I, TUIIOTE3a, TEOPUS, METOBI
HCCIICIOBAHMUSL.

XapaxkTepu3oBaTh OUOJOTHUIO KaK
KOMIUJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau APYTrUX €CTECTBCHHBIX HAYK.
OueHnBaTh BKJIaJl OTEUECTBEHHBIX
YYEHBIX B Pa3BUTHE OMOJIOTHH.
OrneHuBaTh Posb OUOIOTHUECKUX
OTKPBITUU U UCCIIEIOBAHUN B PA3BUTUH
HAYKHU U IPAKTUYECKOM JEATEIbHOCTH
JOZIEH.

[lepeuncnsats mpodeccuu, CBI3aHHBIC

C COBPEMEHHON OMOJIOTHUEH.
[TpuBOAUTH NIPpUMEPHI TPAKTUYECKOTO
WCITOJIH30BAHUS TOCTUKEHUIN ONOJIOTUN
B MEJULIUHE, CEITbCKOM XO3SICTBE,
MIPOMBILIJIEHHOCTH U OXPaHe MTPUPOIbI
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N.N1. Meunukos, H.. BaBuios,
H.B. TumodeeB-PecoBckuid,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabauyvt u cxemvi: «CBSI3b OMONOTUN
C ApyruMu Haykammny, «Cucrema
OMOJIOTMYECKHUX HAYK)»

Htoro 4acos 1o Teme 1
2 Tema «’KuBble cMCTEMBbI M UX H3YYCHUE)
2.1 | )KuBble cUCTEMBI U X 1 JKuBble cUCTEMBI KaK IPEaAMET PackpriBaTh conepxanue

CBOMCTBA

u3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTH U LEITOCTHOCTb,
CJI0’KHOCTB U YIIOPSIOYEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCIPOU3BEJICHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb,

POCT Y pa3BUTHE.

JemoHCcTpanuu

Tabauywl u cxemwvl: «OCHOBHbBIE
MIPU3HAKY JKU3HWY, « bUOJIOrnyecKue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUmn»

TEPMUHOB U MIOHSATHI: KUBas

CHUCTEMA, BJIEMEHT, MTOJCUCTEMA,
CTPYKTYpPa; OTKPBITOCTb, BEICOKAs
YIIOPSIOYEHHOCTb, YIIPABISEMOCTD,
MEPAPXUIHOCTD.

XapakTepu3oBaTh CTPYKTYPY

Y CBOMCTBA KUBBIX CUCTEM, OTINYMS
XUMHUYECKOTO COCTaBa 00bEKTOB KUBOM
1 HeXKUBOU MPUPOIBI, OOIIUI TPUHITUTL
KJIETOYHOU OPTraHU3al1uU KUBBIX
CUCTEM.

CpaBHHUBaTH 0OMEHHBIE TPOTIECCHI

B HE)KUBOW U KUBOU MPUPOJIE;
PACKpBIBATh CMBICIT PEAKLIUN
MeTaboIM3Ma.

OOBICHATH MEXaHU3MBI CAMOPETYJISIIUU
KHUBBIX CUCTEM PA3JIUYHOIO
HMEPAPXUYECKOTrO YPOBHS; PACKPBIBATH
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CYTb [IPUHIIUIIOB MTOJI0KUTEIBHON U
OTPULIATEIBHON OOPATHOM CBSI3U.
AHanu3npoBaTh CBOMCTBA
CaMOBOCIIPOU3BENICHUS, POCTa

Y pa3BUTHS OPTaHU3MOB

2.2

YpoBHeEBas
OpraHu3aIus >KUBbIX
CHUCTEM

YpoBHU OpraHu3aIuy >KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBbIN, OPraHU3MEHHBIMN,
MONYJIALIMOHHO-BUOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUUECKUTA),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBbIE MTPU3HAKH KUBOTO. JKH3Hb
Kak (hopma CyIIeCTBOBaHUSI MaTEPUH.
Hayku, u3ydaroniye *«uBble CUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUu.
N3yuenue kuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. Habmonenue,
M3MEpPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTHU3aLUs1, METAAHAIIN3S.
[TonsiTHE O 3aBUCUMOMN U HE3ABUCUMOM
nepemeHHou. [Inanuposanue
akcriepuMenTa. [loctaHoBka

U npoBepka rumnore3. Hynesas
runore3a. [lonsTrue BRIOOpKY 1 ee
JIOCTOBEPHOCTH. Paz0Opoc

B OMOJIOTHYECKUX TaHHBIX. O1ieHKa

PackpsIBaTh coepxkanne TEPMUHOB

Y TIOHATHUI: OOMEH BEIleCTB

U MPEBPALICHUE YHEPTUH,
CaMOBOCIIPOU3BECHUE,
CaMOperyJsilus, pa3BUTHE, )KU3HbD,
Hay4HbIN (haKT, HAYUHBIA METO/I,
npo0sema, TunoTesa, Teopus, MPaBUIIo,
3aKOH.

ITepeuncnsaTh NpuU3HAKK )KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3alMHU KUBBIX CUCTEM U METOBI
OMOJIOTUYECKUX UCCIIEI0BAHUN.
OnuceiBaTh 0COOCHHOCTH, XapaKTEPHbIE
JUISL KQXK0TO YPOBHSI OpraHU3aluu
YKHUBOTO.

Ha3bpiBaTh HayKH, N3y4YarOIINE KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHU3ALNH.

CpaBHUBATH MEXTY COOOM KUBBIC
CUCTEMBI Pa3HbIX YPOBHEW OpraHu3alnuu
Y MPOUCXOJIAIINE B HUX MPOLIECCHI.
IToxa3bIBaTh pOJIb TUIIOTE3 U TEOPUIA
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [ [pUUnHBI UCKAKEHUS
pe3ynbTaToB 3KcriepumMenTa. [lonstue
CTATUCTUYECKOTO TECTA.
JleMoHCTpaLun

Tabauywl u cxemwl: «YPOBHU
OpraHU3allUU )KUBOM IPUPOIBDY,
«CTpO€eHHE )KUBOTHON KIIETKN,
«Txanu KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOIO0 OPraHu3May,
«buoreonenos», «buochepay,
«MeToabl U3ydeHUS JKUBOU TPUPOJIBD.
Oo6opynoBanme: 1ad0paTopHOE
o0opyioBaHUE TSI IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora
«Mcnonp30BaHKe pa3IMYHbIX METOJIOB
MIPU U3YUYECHHUH KUBBIX CUCTEM).

B (popMUPOBaHUM €CTECTBEHHO-HAYUYHON
KapTUHBI MUpPa

Htoro yacos no teme
3 | Tema «BuoI0THA KJIETKN
3.1 | Uctopust OTKpBITHS Knerka — cTpykTypHO- PackpsIBaTh coepxanue TEPMUHOB

Y U3YYECHUSI KIIETKHU.
Knerounas teopus

GbyHKIIMOHATBHAS €TUHUIIA )KUBOTO.
HcTopust OTKPBITHS KIIETKH.

Pabots1 P. I'yka, A. JIeBeHryka.
Knerounas reopus (T. [lIBanH,

M. Hnetinen, P. Bupxos). OcHOBHbIE

Y MIOHATHUH: KJIETKA, OPTaHEILIbI,
AYKapHUOThI, MPOKAPUOTHI, BUPYCHI,
IIATOJIOTHS (KJIETOYHAsI OMOJIOTHS),
KJIETOYHAs TEOPHS.
XapaxkTepu3oBaTh OCHOBHbBIE 3TAIIbI
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MTOJIOKEHHS] COBPEMEHHOM KJIIETOYHOM
TEOPUH.

JleMoOHCTpaL U1

Ilopmpemuwi: P. I'yk, A. JIeBeHTYK,

T. llIBann, M. lllnennen, P. Bupxos,
K.M. bap.

ObopyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

Pa3BUTHS IUTOJIOTMH KAK HAYKH U €€
odopmiieHHE B KJIETOUHYIO OUOJIOTHIO.
[Toxa3bIBaTh BKJIa/ yUYE€HBIX-OMOIOTOB

B U3yYECHHUE KIETOYHOIO CTPOCHUS
OpPraHHU3MOB.

IlepeunciaTb OCHOBHBIE ITOJIOKEHUS
KJIETOYHON TE€OpUH, OOBACHATH €€ POJIb
B )OpMUPOBaHUU €CTECTBEHHO-HAYYHOH
KapTHHBI MUPA.

IIpuBOIUTH NOKA3aTENBCTBA POACTBA
OpPraHU3MOB C UCIIOJIb30BAaHUEM
ITOJIOKEHUM KIETOYHOU TEOPUHN

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJIETOYHOM OMOJIOTUH

MeTtoabl MOJIEKYJISIPHOU U KJIETOYHOMU
OMOJIOTMU: MUKPOCKOIIHS,
xpomatorpadus, 35eKTpodope3, METO T
MEUEHBIX aTOMOB, T depeHnanIbHOe
neHTpuyrupoBaHue,
KYyJbTUBUPOBAHUE KIIETOK.
JlemoHCTpauuu

Tabnuysl u cxemovl: «CBETOBOM
MHKPOCKOI», « DNEKTPOHHBII
MHUKpPOCKOI», «VIcTOpHs pa3BUTHUs
METO/10B MUKPOCKOITHI.
O6opynoBaHme: CBETOBON MUKPOCKOTI;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
JKUBOTHBIX U OaKTepUATIbHBIX

KJIETOK.

PackpbIBaTh coziepkaHNe TEPMUHOB
Y TIOHSITUI: MUKPOCKOITUPOBAHUE,
IIPUTOTOBJICHUE CPE30B,

g depeHunanbHOEe OKpalliBaHuE,
xpomarorpadus, saexTpodopes,
METOJ] MEYEHBIX aTOMOB,
HEeHTPUPYTUPOBAHUE, METO/T
KYJBbTYpPbI KJIETOK U TKaHEH, METOJ
pekomOuHanTHbIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METOIbI
W3y4E€HUs )KUBOU MPUPO/IBI.
['oToBUTH BpEMEHHBIE
MHUKpOMpenapaTsl, pacCMaTpUBATh UX
B CBETOBOM MUKPOCKOII U JI€JIaTh
ONHCaHUE.
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IIpakTuyeckas padora
«/3yuyeHue METOI0B KJIIETOUYHOU
ouonoruu (xpomarorpadus,
anexTpodopes, nuddepeHnnaIbHOe
nentpudyruposanue, [11[P)»

OOBSACHITH U COOJIIOIATh ITPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Htoro yacoB no teme 2
4 | Tema « XuMHYECKAS1 OPraHU3ANMS KJIETKID)
4.1 | XumMudeckuii cocTaB 2 XUMHUUYECKHM cocTaB KJIeTKU. Makpo-, | PackpsiBaTh copaepxkaHne TEpPMUHOB

kJietku. Bona n
MHHEPAJIbHBIC
BEIIICCTBA

MUKPO- U YIBTPAMUKPOIJIEMEHTHI.
Boga u ee poJib kak pacTBOpPUTENS,
peareHTa, yuactue

B CTPYKTYPUPOBAHUU KJIETKH,
TEIUIOPErysiuui. MuHepaibHbIe
BEII[ECTBA KJIIETKH, UX OMOJIOTUYECKAs
poib. Posb KATHOHOB M AaHHOHOB

B KJICTKE.

JleMoOHCTpaLun

Jluacpammer: «Pacnipenenenue
XUMUYECKUX FJIEMEHTOB B HEKUBOM
npupone», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B dKUBOMU
MIPUPOJIEN.

Tabauywl u cxemol.: «llepuoguyeckas
Ta0JINIa XUMHUYECKHUX DJIEMEHTOB),
«CTpoeHrEe MOJIEKYJIbI BOJBIY,
«BemiecTBa B cOCTaBE OPraHU3MOBY

Y TIOHSTHI: JIEMEHTHI-OMOTEHBI,
JIUTIOJIb, BOJOPO/IHAS CBSI3b,
rUAPOPUIBLHOCTD, TUAPO(HOOHOCTD,
Typrop, MUHEpaJbHbIC BEIECTBA,
OydepHbIe CHCTEMBI, aHUOHBI,
KATHOHBI.

[Tepeuncnarh 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KJIETKH.
Paznuuare Makpo-, MUKpO-

1 YJIIBTPAMHUKPOIJICMEHTBI, BXOSIIIHEC

B COCTaB UBOTO U UX POJIb

B OpraHu3Me.

XapakTepu30BaTh CTPOEHUE U CBOMCTBA
BO/IbI; OOBSICHSITH MMPUYHHBI €€ 0COOBIX
CBOMCTB U (DYHKLIMU B KIIETKE.
[Toxa3bIBaTh POJIb KATHOHOB U aHHOHOB
B 00€CTICUCHHUH TTPOIIECCOB
KUZHEJEATEIIbHOCTH (OCMOPETYIISIIHS,
co3JaHrue MeMOpaHHOTO MOTEHITNATIA,
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peryJsius paboThl OEJIKOB), padOTHI
Oy(epHbIX cucTeM.

YcTaHaBnuBaTh B3aUMOCBSI3b CTPOCHUS
¥ QYHKIIUM HEOPTaHUIECKUX BEIICCTB
KJICTKH

4.2

Opranuueckue
BEIIECTBA KJICTKH —
Oenku

Opranunyeckne BEUIECTBA KIETKH.
buonornueckue noaumepsl. benku.
AMUWHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTypbl O€TTKOBOM MOJIEKYJIBI.
[lepBruuHas cTpykrypa Oenka,
MENTHU/IHAS CBsA3b. BTopuuHasi,

TPETUYHASI, YETBEPTUYHAS CTPYKTYPHI.

Henatypanus. CBoiicTBa OEJIKOB.
Kinaccuduxanus 0€aKoB.
buonornueckue GpyHkunm 6enKoB.
IIpuonwi.

JemoHCTpanuu

Ilopmpem. J1. IlonuHr.

Tabnuysl u cxemol: «CTpoeHue
MOJIEKYJIbI Oelikay, « CTpYKTYpbI
OEITKOBOI MOJIEKYJIbI».
OobopyaoBanme: xumuyeckas nocyaa
1 000pyJI0OBaHUE.

JlaGoparopnas padora
«O06Hapy:xeHne 0eJIKOB C TOMOIIBIO
KA4E€CTBEHHBIX PEAKLIAI)

PackpbiBaTh cosiep>kaHre TEPMUHOB
Y TIOHATUI: MOHOMEPBI, TTOJIUMEPHI,
0eJoK (MPOTErH), MENTH/I,
AMUHOKHUCIIOTA, TIETITU/IHAS CBA3b,
MOJIMTIENTHI, ICHATypaIus,
peHaTyparus, o0y pHbIe

1 pubpusIIsipHbIE OSJIKHU, TPUOHBI.
XapaxkTepuszoBaTh OCJIKH,

WX CTPYKTYPHYIO OPTaHU3AIHIO

U GyHKIMH (CTPYKTYypHas,
HHEPreTUYECKasi, CHTHAJIbHAS,
perynaTopHas, ABUTaTeIbHAs,
3amuTHas, (pepMeHTaTUBHAS).
Ha3zpiBaTh XMMHUYECKHE OCHOBBI
(bopMHUpOBaHUS CTPYKTYP
OEKOBOI MOJIEKYJIbI.

[TpuBoauTh IpUMEPHI GUOPUILIAPHBIX,
rJI00YJISPHBIX OEITKOB.

BEITONTHATE KaueCTBEHHBIC PEaKIIUU
Ha OOHapyXeHHe OETKOB

B KJIETKE; OOBSCHATH NOTYyYCHHBIC
pe3yIbTaThI
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4.3 | Opranuueckue VYrneBoasl. MoHOCaxapuabl, PackpwiBath coiepkanre TEPMUHOB
BEIIIECTBA KJICTKU — Jcaxapu/ibl, OJUTrocaxapubl U Y TIOHSITUI: YTJIEBO/Ibl, MOHOCAXAPU/IBI,
YTJIEBO/IbI nosncaxapuabl. OOIIHi MIaH CTPOCHUS | AMCAXAPUIBI, OJIMTOCAXAPHUIBI,

1 (M3UKO-XUMHUYECKHE CBOMCTBA nojrcaxapuibl, TJIIOK03a, pudo3a,
yIIIeBOIOB. buomorndyeckue QyHKuu | A€30Kcupr003a, JIakTo3a, MaJlbTo3a,
YTJIEBOJIOB. caxapo3sa, Kpaxmall, TJIMKOTEH,
JleMmoHCTpanuu LIEJUI0II03A.
Tabauywl u cxemol: «CTpoeHHE KrnaccuduimpoBats yriieBo sl
MOJIEKYJI YTIEBOA0B 10 CTPOEHUIO U IEPEUHCIISITH UX
GbyHKIUY.
[IpuBOAUTH IPUMEPHI PA3TUUHBIX
YIJIEBOJIOB (MOHOCAXapH/IOB,
JUCaxapuI0B, OJUTOCAXapHIOB,
MOJICaXapu0B)

4.4 | Opraanueckue Jluru e, ['uapodunbHO-rHApOG0OHBIE | PackphiBaTh cojiepaHue TEPMUHOB
BEIECTBA KJIIETKHU — cBoiicTBa. Knaccudukarus Y IOHSATHUM: JINIUbI, TPUTITULEPUIBL,
JIUTTATBI TUNUAO0B. TpUTIUIIEPUIBI, dbocdomumnuibl, BOCKH, CTEPOUIBI,

dbocdonunuibl, BOCKUA, CTEPOUIBI.
buonornueckue QpyHkimm
muaoB. OO1ue cBoiicTBa
OMOJOTMYECKUX MEMOpPaH —
TEKy4eCTb, CTIOCOOHOCTH

K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.
JdemMoHcTpanuu

Tabnuywvl u cxemol: «CTpoeHue
MOJICKYJT JTUTTHIOB

JUTIOTIPOTEUHBI, TIIMKOJIATIHABI.
KnaccuduiupoBats aumnuabl

10 CTPOCHHUIO; XapaKTEPH30BaTh X
byHKITUN
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4.5

HyxkniennoBbie
KUCIOThL. CTpoeHue
u pyukiuu JJHK,
PHK, AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CtpoeHre HyKJIEMHOBBIX KUCJIOT.
Hyxkneorunpl. [Ipunimn
KOMILIEMEHTapHOCTH. [ TpaBuiio
Yapradda. Ctpykrypa JHK — nBoitnas
criipaib. MecTOHaXO0XK/ICHHE U
ounonornyeckue pynkuuun JHK. Buas
PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynbsl ATO.
Makpo3prudeckue CBs3U B MOJIEKYJIE
AT®. buonoruueckue pynkiuu ATO.
BoccTaHOBIEHHBIE TEPEHOCUUKH, UX
(GyHKIIUU B KJIETKE.

JleMoOHCTpaLun

Hopmpemuwi: 1. Yotcon, ®@. Kpuk,

M. Yunkunc, P. ®pankiun, @. Canrep,
C. Ilpy3unep.

Tabauywl u cxemol: «HykinenHoBbIe
KHUCJIOTB», « CTPOCHUE MOJIEKYJIbI
ATODy.

Oo6opynoBaHme: XuMUYecKas nocyjaa
1 000pyJI0OBaHUE.

JlaGopaTropnas padora
«HMccnenoBanre HyKJIEMHOBBIX KUCTIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3IN4YHbIX
OpraHU3MOB)

PackpbIBaTh cosiepkaHre TEPMUHOB

Y TIOHSTHUI: 1€30KCUPUOOHYKIIENHOBAs
kuciora (JIHK), pubonyknennoBas
kucinora (PHK), nykineotun, Hykineo3u,
a30TUCThIC OCHOBAHUS, aJICHUH, TYaHUH,
LUTO3UH, TAMUH, ypaIui,
KOMILJIEMEHTapHbIE OCHOBaHUS,
anenosuHTpudocdar (ATD),
MaKpOd3pruyecKkas CBs3b,
CEKBEHUPOBAHKE, FTEHOMUKA,
TPAHCKPUNTOMUKA, TPOTEOMHUKA.
XapakTepu3oBaTh, ONUCHIBATH

U CXEMaTUYECKU N300paxkaTh CTPOCHHE
Hykieoruaa JIHK u nBoiiHoM cimpanu
JIHK, cexBenuposanue /JHK.
OnuceIBaTh MPOLIECC PETUIUKALIAN
JIHK B Kkj1€TKe 1 Ha3bIBaTh €0
OMOJIOrMUYeCKOe 3HAUCHHUE.
XapakrepuzoBarb Qpynkiuu JTHK.
Paznuyate cTpykTypy U QPyHKIIUM
PHK.

OnuckIBaTh IpOLECC TPAHCKPHUIIIUY.
CpaBHUBATh HYKJIEUHOBBIE KHCIOTHI
(JIHK u PHK).

XapakTepu3oBaTh 0COOCHHOCTH
ctpoenust u pyHkuuu ATO.
dopMyHpOBaTH ¥ OOBSCHATH TPUHIIHII
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KOMITJIEMEHTAPHOCTHU U MPABUIIO
Yapradda

4.6 | MeToabl CTPYKTYPHOMH 1 CrpykTypHas OUOJIOTHS: PackprIBatTh cojiepkaHue TEPMUHOB
ononoruun OMOXUMHYECKHUE U OMODU3UICCKHE Y TIOHATHI: MOJICIIMPOBAHHUE,

HCCJICOBAaHUS COCTaBa KOMIIBIOTEPHBIN JTU3aiiH.

U TIPOCTPAHCTBEHHON CTPYKTYPHI [TepeuncnaTh NepCceKTUBHBIC

OMOMOJIEKYII. HaIpaBJICHUS HAyYHBIX UCCIEIOBaHUI
B CTPYKTYpPHOM OMOJIOTUH, PACKPHIBATh
UX 3HAYCHHE IS MEIUIIMHEI U
CEJILCKOT'0 X035IMCTBA

HTtoro gacos o Teme 10
5 | Tema «CtpoeHue 1 GyHKIUHN KJIETKID)

5.1 | TumbI KJIETOK. 1 TuIBI KJIETOK: SyKapuoTHYECKast PackpbiBaTh coepkaHre TEPMUHOB
[Tpokapuornueckas U npokapuotuueckas. CTpyKTypHO- Y TTOHSATHI: MPOKApUOTHYECKAs KJIETKa,
KJIETKa (GhyHKITMOHATIBHBIE 00pa30BaHUS KJICTOYHAs CTCHKA, MyPEHH,

KJICTKH. (dboTOCUHTETUYECKHIE MEMOPAHBI,

Oco0eHHOCTH CTPOEHUS
reTepoTpodHON U aBTOTPOGHOM
IIPOKaAPUOTUYECKUX KIETOK. MecTo
U pOJIb IPOKAPUOT B OMOIIEHO3aX.
JlemoHCTpanuu

Tabnuywvl u cxemol: «CTpoeHUE
YKAPUOTHUYECKOHN KIETKW,
«CTpoeHue NpoKapuOTHYECKON
KIICTKID)

CrpoeHue NpoKapuOTHYECKON KIETKH.
Krnerounas crenka 6akTepuit 1 apxei.

bnaresnuH.

XapaktepuzoBaTh hopMy

U pa3Mepbl MPOKAPUOTUIECKUX KIIETOK;
(yHKLIMM T€HETUYECKOTO arnmnapara
MPOKAPHUOT.

OnuceIBaTh mporece
CIOpooOpa3oBaHusi, OTMEYATh €ro
3HAYCHHUE JIJIs1 BBDKUBAHUS OaKTepUit
P YXYIIIEHUN yCIIOBUN
CYLIECTBOBAHHSI.

OnuckIBaTh pa3MHOKEHUE MPOKAPHOT.
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OreHnBaTh MECTO U POJTH TIPOKAPUOT
B OMOILIEHO3aX

5.2

Crpoenue
IYKApUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
amnmnapar KJIeTK!

Ctpoenue 1 QyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[1nazmatuueckas memOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCKOM MEMOpaHBI.
TpaHcnopt BelecTB Yepes
MJIa3MaTUYECKYI0 MeMOpaHy:
naccuBHbIN (MU dy3us,
oOneruenHas nuddysus),
aAKTUBHBIN (MIEPBUYHBIN U BTOPUYHBIN
aAKTUBHBIN TPAHCIIOPT).
[TonynpoHuitaeMocTh MEMOpaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHJOIMTO3: MMHOUTO3, (harolMTO3.
Oxk3o1uTo3. Knerounas creHka.
CrpykTypa v QyHKIMHU KIETOYHOU
CTEHKU pacTeHUl, rpuooB.
JlemoHCTpanuu

Ta6nuitel 1 cxembl: «CTpoeHUE
HYKapHUOTUYECKON KIIETKW,
«CTpoeHue )KUBOTHOMN KIETKNY,
«CTpoeHUEe paCTUTENbHON KIIETKI.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTpEnapaTbl PpaCTUTEIbHBIX,
’KUBOTHBIX KJIETOK.

PackppiBath conmepikaHie TEPMHUHOB

Y TIOHATH: TUTa3MaTudecKas MmeMOpaHa
(m1a3manemma), >kuJIKOCTHO-MO3anyHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckuie, UHTETPAIILHEIE),
IMKOKATUKC, TudPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHJIOLHUTO3,
(darouuTo3, MUHOIMTO3, FK30LIUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOEHHOCTHU
CTpoeHus ¥ GYHKIIUU 3YKaPUOTHIECKOM
KJIETKH; TPAHCIIOPT BEIIECTB

yepe3 MmIa3MaTHIeCKyr0 MeMOpany:
[TIACCUBHBIN U aKTUBHBIN TPAHCHOPT;
paboTy OenKoB-KaHAJIOB; padoTy
HATPUI-KaJIMEBOr0 HACOCa; CTPYKTYPY
1 (YHKIIMH KIETOYHOU CTCHKHU
pacTeHui u rpudoB
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IIpakTuyeckas padora
«M3yyenne CBOMCTB KIETOYHOU
MeMOpaHbD»

5.3

[{uTorutazma u ee
OpraHOW/IbI

[Mutonna3ma. I{uto3ois. LluTockemnerT.
JIBroxkeHue nuroria3Mbl. OpraHouabl
KJeTku. OTHOMEMOpPaHHbBIE OPTAHOU/TBI
KJIETKH: SHIOIIA3MaTUYECKAs CETh
(BIIC), anmmapat I'oab1KH, TU30COMBI,
WX CTpOeHHE U PyHKIMH. B3auMocBs3b
OJTHOMEMOPAHHBIX OPraHOUIOB KIIETKHU.
CrtpoeHue rpanyJIsIpHOTO PETHKYIYMA.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpanyJsIpHBIN ) SHIOTUIA3MATHYECKUAN
petukynym. CekperopHasi QyHKIUS
armapara ['onbmxu. Tpancnopr
BEIIECTB B KJIeTKe. Bakyonn
PaCTUTENBHBIX KIETOK. KileTOUHBIN
cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOU/IbI KJIETKU:
MUTOXOHAPUH, TIacTuabl. CTpoeHue

1 QYHKIIMM MUTOXOHJIPUH U TIJIACTHU/I.
[lepBuuHbBIC, BTOPUYHBIE U CJIOKHBIE
MIaCTUBI (POTOCUHTE3UPYIOIINX
3YKapHUOT. XJIOPOIUIACTHI,
XPOMOIUIACTHI, JEHKOIIACTHI BBICIINX
pacTeHui.

PackpbiBaTh copiepkaHre TEPMUHOB

Y NOHATHH: IUTOIJIa3Ma, IIUTO30JIb,
IIUTOCKEJIET, KOMITAPTMEHTBHI,
OpPTaHOUIbI, FHAOIIIA3MATUUECKAS CETh
(BIIC), anmapat ['onb1Ku, TU30COMBI,
BaKyOJIb, pPHOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOUHBIN COK, TYPTOp,
MHUTOXOHJIPUM, KPUCTBI, IJIACTH/IBI,
XPOMOTIIACTHI, JIEHKOTIACTHI,
XJIOPOTUIACThI, CTPOMA, TPAHBI,
TWJIAKOU/I, JJTaMeJlIa.
XapakTepu3oBaTh IIUTOIIA3MY
AYKAPUOTHYECKOMN KIIETKU;
KJIaCCU(UITMPOBATH OPTaHOUIbI

B 3aBUCHMOCTH OT OCOOCHHOCTEH MX
cTpoeHus (0JTHOMEMOpaHHbIE,
IByMEMOpaHHbBIC, HEMEMOpPaHHbIC);
OTHUCHIBATH (PYHKIIMH KAXKIOTO
OpraHou/Ia B KJIETKE.

OOBACHATH COOBITHUS, CBI3aHHBIC

C BHYTPUKJIETOUHBIM MMUIIEBAPEHUEM,
€ro 3Ha4eHue JIsl OpraHu3Ma.
OTMmeyaTh 3HaYCHHE [TUTOCKEIIETA;
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JleMoHCTpaLuu

Ilopmpemuwi: K. C. MepeKKOBCKUH,
JI. Maprynuc.

Tabnuywvl u cxemol: «CTpoeHHE
AYKAPUOTUYECKOUN KIIETKI,
«CTpoeHue )KUBOTHOMN KIETKNY,
«CTpoeHue pacTUTEIHHOUN KIETKNY,
«CTpoeHrne MUTOXOHAPHUI.
Ob6opyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.
IIpakTnuyeckas padora
«M3yuenne nBrxeHus
LUATOIJIA3MbI B PACTUTEIbHBIX
KJIETKaX).

JlaGoparopnas padora
«HccnenoBanune miasmonnsa

Y JIETNIa3MOJIN3a B PACTUTEIIbHBIX
KJIIETKAX»

XapaKTEPHU30BaATh €TO DIIEMEHTHI
(MUKpOTpyOOUKH, MUKPO(DHUITIAMEHTHI,
MIPOMEKYTOUHBIE (DHITAMEHTHI ), UX POJIh
B JKU3HEICATEITPHOCTH KJIETOK M TKaHEH

5.4

HememOpanHbie
OpraHOUbI KIIETKH

HememOpaHHbIe OpraHOUIBI KIETKA
Ctpoenue u PyHKITMN HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKH.

Pu6ocombl. MbllieuHbIe KIETKH.
MukpoTtpy6ouku. KneTouHblil HeHTp.
CrtpoeHue u JBUKEHUE )KTYTHKOB

U pecHu4eK. MUKpOTpyOOUKH
nuTOIIa3Mel. LleHTpHrons.

PackppIBaTh cosiepskaHue TEPMHHOB

1 TIOHATHH: prbocoMa, IoIrucoma,
MUKPOTPYOOUKH, TYOYJIMH, KIIE€TOUHBIHI
HEeHTp (IIeHTpOocoMa), LIEHTPHOJIH,
neHTpocdepa, KryTuku, pECHUUKH,
0Oa3aJIbHOE TEJbIIE.
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JleMoHCTpaLuu

Tabnuyer u cxemol: «CTpoeHue
’KUBOTHOU KJIETKN», «CTpOeHne
PaCTUTEIBLHON KIIETKI»

XapakTepu3oBaTb HEeMEMOpPaHHBIE
OpPraHOUIbI KJIETKH, UX CTPOCHHE
1 QyHKIAH

5.5 | Ctpoenue u GyHKIIUU SAnpo. O6on0uka siapa, XpOMaTHH, PackpbIBaTh cofepkaHue TEPMUHOB
aapa KapUOIUIa3Ma, IPBILIKYU, UX CTPOCHUE | U MOHSATUM: AP0, sepHas 000I04Ka,
U GyHKIUH. SnepHblil OETKOBBIM SIIEPHBIC TIOPBL, HYKJIEOIlJIa3Ma
Matpukc. [IpoctpancTBeHHOE (xapuoruia3ma), FeHOM, XpOMaTHH,
PaCIIOJIOKEHUE XPOMOCOM AYXpPOMAaTHH, F€TEPOXPOMATHH,
B UHTEP(a3HOM spe. AJIPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
benku XxpoMaTuHa — TUCTOHBI. KHHETOXOp, KJIETOUHbIE BKJIFOUEHHUS.
KieTouHble BKIIFOUEHHUS. XapakTepu3oBaTh KJIIETOYHOE SIPO KaKk
JemoHCcTpanuu LIEHTP YNPABJICHUS
Tabauyvl u cxemol: «SAnpo» KU3ZHEJIEATEIIbHOCTBIO KIIETKH;
IFeHETUYECKUI anmnapar KJIeTOK
AYKapHuoT, CTPOEHUE U PYHKIIUU
XPOMOCOM.
OnuckIBaTh CTPYKTYPHI SApA U UX
B3aUMOCBSI3b C OPraHOUIAMH
LUTOIJIA3MBbI
5.6 | CpaBHuTENbHAS CpaBHHTENBHAsA XapaKTEPUCTUKA XapakTepu30oBaTh TUITbI KJIIETOK
XapaKTepUCTHKA KJIETOK 3YKapHOT (PaCTUTEIBHOM, AYKapHOT: paCTUTEIbHAs, )KUBOTHAS,
KJIETOK DYKapuoT YKUBOTHOM, TPHOHO¥A). rpuOHasi.

JlemoHCTpanuu

Tabauywl u cxemol: «CTpoeHUE
HYKapUOTUYECKON KIIETKW,
«CTpoeHue )KMBOTHOM KIETKNY,

CpaBHuBaTh MeX/1y cO00i1 CTpoeHHE
U JKU3HEAESTEIbHOCTD
HYKapUOTHUYECKUX KIIETOK U POJIb
POKapHUOT B OMOLIEHO3aX

56




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

«CTpOeHHE PaCTUTENBHON KIIETKI.
O6opyaoBaHme: CBETOBOI MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

JlaboparopHasi padora

«M3ydeHne cTpoeHus KJIETOK
Pa3IUYHBIX OPraHU3MOB)

HToro yacoB mo Teme 8
6 | Tema «O0MeH BenlecTB U NMPeBpPallleHUE JHEPTUM B KJIETKE)
6.1 | OOMeH BemecTB — 3 ACCUMUIISALINS U JUCCUMUIISLINS — PackpriBath cojiepkaHue TEPMUHOB
MeTaboIM3M JIBE CTOPOHBI MeTab0IM3Ma. Y TIOHATHUI: OOMEH BEIleCTB

Turnbl oOMeHa BelecTB: aBTOTPOGHBIN | (MeTab0IM3M), aCCUMUIISIIUS
U reTepoTpodHBIA. YuacTue Kkuciopoaa | (aHaboau3M), WK IUIACTUYECKUN

B OOMEHHBIX IIpolleccax. 0OMEH, TUCCUMUJIIALINS (KaTaOOoIU3M),
DHepreTuueckoe ooecrneyeHne KJIeTKU: | M YHepreTHIecKuii 0OMeH,
npeBpaiienue AT® B 0OMEHHBIX aBTOTPO(BI, TETEPOTPOdBI, aHAIPOOHI,
nporneccax. @epMeHTaTUBHBIN a’poObl, PepMEHTbI, AKTUBHBIN LIEHTP,
XapakTep peakiui KIeTOYHOTO cyOcTpaTHas cenu@uIHOCTb,
MeTrabonuzma. epMeHThI, ux Ko(hepMeHThI, OeTTK1-aKTUBATOPHI
CTpOEHHUE, CBOMCTBA U MEXAHU3M U OeJIKU-UHTHOUTOPBI.

nerictus. Kopepmentst. Otnuuus [Tepeuncnarb 0COOEHHOCTH
(bepMEHTOB OT HEOPTaHUYECKUX MJIACTUYECKOTO U SHEPTETHUECKOTO
KaTaJau3aTopoB. benku-akTuBaTOphI oOMeHa B KJIETKE; YCTaHABIMBATh

U OCJIKU-UHTUOUTOPHI. B3aMMOCBSI3b MEXK/TY TIJIACTUYECKUM
3aBUCHUMOCTB CKOPOCTHU Y DHEPTeTUYECKUM OOMEHOM.
(hepMEHTATUBHBIX peaKITHit Paznmuathk TuTIEI 0OOMEHA BEIIECTB:

OT pPa3IUYHBIX (PAKTOPOB. aBTOTPO(HBIN U TETEPOTPOPHBIN.

57




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

JleMoHCTpaLuu

Tabauuvt u cxemovl: «POTOCHUHTESY,
«DHEPreTUYeCKuii 0OMeH»,
«buocunres 6enka», «CtpoeHue
dbepmeHTay, « XeMOCUHTERY.
Oob6opynoBanme: CBETOBOM MUKPOCKOTT;
o0opy10BaHUE JJIsl IPUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKpOIpenapaToB.

JlaGoparopHas padora

«M3yueHne KaTaauTHIEeCKOU
aKTUBHOCTU (pEPMEHTOB (Ha IpUMEpE
amuiIa3bl WM KaTajiasbl)y.
Jlaboparopnasi padora

«M3yuenne pepMEeHTaTUBHOTO
paclLIeIIeHUs IEPOKCH/Ia BOIOPOIA

B PaCTUTEIbHBIX U )KUBOTHBIX KJIETKAX)

[Toka3sIBaTh pOJIb KUCIOPOIaA

B OOMEHHBIX polieccax.
CxemaTnyecku n300paxxaTb CTPOEHUE
dhepMmeHTa.

Otnuyath hepMeHTHI

OT HEOPTraHUYECKUX KaTalIu3aTopOB

U ONPEAEIISITh UX POJIb

B QYHKIIMOHUPOBAHUH KUBBIX CUCTEM, B
MIPOMBIIIEHHOCTH, B MEAUIIUHE,

B [TOBCEJTHEBHOM KW3HU YEJIOBEKA.
CTaBUTb SKCIIEPUMEHT I10 BBISIBICHUIO
KaTaJIUTUYECKONW aKTUBHOCTU
MEePOKCH1a3bl, aMUJIA3bl, O0OBICHSIThH
MOJTyYEHHBIC PE3YJIbTaThI

6.2

ABTOTpO(HBII THIT
oOMeHa BEIECTB.
dorocunTe’

[lepBUYHBIN CUHTE3 OPTaHUYECKUX
BEILECTB B KJIETKE.

dortocuHTE3.

Pouib x510poriacToB B mponecce
dborocunTe3a. CBeToBas

1 TeMHOBas (a3kbl.
[IpoaykTBHOCTH (hOTOCHHTE3A.
Bnusinue pa3nnuHbIX GakTopoB

Ha CKOpPOCTbh (POTOCHHTE3A.
3HaueHue POTOCHUHTE3A.

PackpriBaTh copepkaHie TEPMUHOB

Y OHATHI: (OTOCUHTE3, (Pa3bl
dboTocuHTe3a (CBETOBAs, TEMHOBAs),
dhoronus, pochopumpoBaHHE, ITUKIT
Kanbuna, HAJ[®+ (nepenocunk
BOJIOPO/JIA).

XapakTepu3oBaTh MIACTUYECKUI OOMEH
Kak dTal o01ero oOMeHa BeIeCTB;
coObITUA (POTOCHHTE3A (peakuu
CBETOBOM M TEMHOBOMH (pa3); pojb
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JleMoHCTpaLun

lopmpemuwi: 1. llpuctin,

K. A. Tumupszes.

Tabnuywl u cxemvt: «DOTOCUHTE?Y

XJIOPOIUIACTOB B ITPOLIECCE
dborocunTesa.

BbIsSBISATS NPUYMHHO-CIIEICTBEHHbBIE
CBSI3M MEXKTy MOTJIOIIEHUEM COJTHEUHOU
SHEPTUH XJIOPO(UIIIOM U CHUHTE30M
Mosekya ATO.

CpaBHUBATH UCXOHBIC BEIIIECTBA,
KOHEYHBIE MPOIYKTHI U YCIOBUS
IIPOTEKAHMS PEAKIINI CBETOBOM

¥ TeMHOBOM (pa3 poTrocuHTE3A.
YcTaHaBIUBaTh B3aMMOCBSI3b MEXTY
(OTOCUHTE30M U ABIXaHUEM; CBETOBOM
Y TEMHOBOM peakiusiMu (OTOCUHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTERA

TUIS JKU3HU Ha 3eMiie

6.3

ABTOTpO(HBII THIT
oOMeHa BEIIECTB.
XEeMOCHHTE3

XEeMOCHUHTES.

Pa3noobpasue opranu3MoB-
XEMOCHUHTETHKOB:
HUTPUPUITUPYIOIIHE OaKTEpUH,
xKene300aKTepun, cepoOaKTepuH,
BOJIOPOJIHBIE OaKTepuu. 3HAUCHHE
XEMOCHUHTE3A.

JlemoHCcTpanuu

Ilopmpemuwi: C. H. BuHorpaJickui,
I'. A. 3aBap3uH.

Tabnuywl u cxemvt: «DOTOCUHTESY,
«XEeMOCHHTE3»

PackpbIBaTh cofiep>kaHre TEPMUHOB
Y TIOHATHI: XEMOCUHTES.
OOBSICHUTH CYIIIHOCTh XEMOCHUHTE3A,
pacKpbIBaTh €0 3HaUEHUE B Ouocdepe.
[TpuBOAUTE TPUMEPHI
XEMOCHHTE3UPYIOIMNX OaKTepuit
(auTpuduIMpyronme OaKTepuH,
&Kese300aKTeprun, cepodakTepuH,
BOJIOPOJTHBIC OAKTEPHH )

Y XapaKTEPU30BaTh UX
KU3HEIEATEIILHOCTb.

CocTaBisiTh ypaBHEHHSI peakUui
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JlaboparopHasi padora
«CpaBHeHHMe MpoLeccoB (POTOCHHTE3A
U XEMOCHUHTE3a»

XEMOCHHTE3A.
CpaBHUBATH XEMOCUHTE3
¢ (hOoTOCUHTE30M

6.4

DHepreTU4ecKui
oOMeH —
JUCCUMUJTISILIAS

AHa’poOHBIE OpraHu3Mbl. Buibl
oposxenust. [IpoykThl OpOKEHUS U UX
HCIIOJIb30BaHUE YETOBEKOM.
AHa3p0oOHbIE MUKPOOPTAHU3MbI KaK
00BEKTHI OMOTEXHOJIOTUHU U
BO30yIUTENN OOJIC3HEH.

A3poOHbIE OpraHU3Mbl. DTarbl
HHEPreTUYECKOro 0OMeHa.
[ToaroroButenbHbIN ATAI. [ TMKOIN3 —
OCCKHCIIOPOTHOE pacIIeIJICHUE
TJIFOKO3HI.

buonorudeckoe okucieHue, Ui
KJIETOYHOE AbIxanue. Poin
MHUTOXOH/JIPUM B ITpoLieccax
OMOJIOTUYECKOTO OKUCITICHUSI.
[uknuyeckue peaxkiuu.
OxuciurenbHoe hochopUInpoBaHHE.
[IpeumyiecTBa adpOOHOTO MyTH
oOMeHa BEIECTB Mepe]l aHAIPOOHBIM.
D} hHeKTUBHOCTH YPHEPTETUUECKOTO
oOMeHa.

JleMoOHCTpanun

Ilopmpemui: B. A. DHrenprapar,

I1. Mutuemnn.

PackpbiBaTh copep:kaHrue TEPMUHOB

Y TIOHATHM: ATAMbl SHEPTETHIECKOTO
oOMeHa — IOJITOTOBUTEILHBIH,
OECKHUCIOPOIHBIN (aHA3POOHBIN),
KUCJIOPOAHBIN (a3pOOHBIN); TIIMKOIU3,
Opo’KeHue, OMOJIOTNYECKOe OKUCIICHUE
(mprxanwue), nuki Kpeoca,
oKucauTeNnbHOEe pochopunrpoBanue,
MIPOTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cunTaza.

[Tepeuncnarh 0cOOEHHOCTH
HPHEPTreTUYECKOro 0OMEHa B KIIETKE.
OnucheIBaTh ATAITBI YHEPTETUIECKOTO
oOmeHa (TTOArOTOBUTENbHBIN,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

Y CPaBHUBATh UX MEXTY COOOM.
XapakTepru30BaTh PEaKIUH IIUKOJIN3A,
OpOKEeHMSI, KJICTOYHOTO JIbIXaHHUS.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJICTOYHBIM JIbIXaHHEM
U cuHTE30M Mosiekyn ATO.
CocTaBnsaTh ypaBHEHHS] OCHOBHBIX
ATANOB YHEPreTUYECKOT0 OOMEHa

B KJICTKE.
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Tabnuyvl u cxemol: «IHEpreTUUecKuil | PaccunThIBaTh SHEPreTUUECKYIO

oOMeH». 3¢ (HEKTUBHOCTH TIIMKOIU3A U

JlaGoparopnas padora OMOJIOTUYECKOTO OKUCIICHUS.

«CpaBHEHHUE MPOIIECCOB OPOKEHUS U Ha3piBaTh NCXO/THBIC BEIIECTBA,

JIBIXAHUSD) KOHEUYHBIC TTPOTYKTHI U YCIIOBUS
MPOTEKAHUS PEAKIIUI SHEPreTUYECKOTO
oOMeHa.

CpaBHMBaTh YHEPTETUUECKYIO

3 PEeKTUBHOCTH OECKUCIOPOTHOTO
Y KUCJIOPOJTHOTO 3TAITOB KOHCYHBIE
MPOJIYKTHI M YCIIOBHS IPOTEKAHUS
peaxIuii SHEPreTHIeCKOro 0OMeHa
AHEPreTUYECKOro oOMeHa

Htoro yacoB no teme 9
7 | Tema «HacsencrBeHHass ”HGOPMAIUA M PeaIn3alus ee B KIeTKe»
7.1 | Peakiiuu MaTpuuHOTO 2 Peakiiun MaTpuyHOTO CHHTE3A. PackpriBaTh copepkanue TEpMUHOB
CUHTE3a [TpuHIMIT KOMIIJIEMEHTAPHOCTH Y TIOHATUH: T€H, TCHETUYECKUM KO,

B PEAKLMUAX MATPUYHOTO CUHTE3A. KOJIOH (TPUILIET), CTOMN-KOJIOHBI,
Peanuzanus HacneACTBEHHOU MaTpuIla, MATPUYHBIN CUHTE3,
uHpopManuu. ['enernyeckuit kof, ero | Tpanckpunims, PHK-nommmepasa,
cBolicTBa. Tpanckpunuus — IIPOMOTOP, CIIAUCUHT, UHTPOH, DK30H.
MarpuuHbiil cuHTe3 PHK. [Ipunaiumns: XapakTepu30BaTh PEAKIIMA MATPUIHOTO
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, | CUHTE3a, CBOMCTBA TEHETUYECKOTO KOJIA.
AHTUIAPAIIIETIBHOCTD, OnuchIBaTh 3Tanbl TPAHCKPUIILIUH
ACUMMETPUYHOCT. Y TPAHCJISILUN; YCTAaHABIMBATh
JdemMoHcTpanuu B3aMMOCBSI3b MATPUYHBIX PEAKIUN
Ilopmpem: H. K. Konb1oB. B KJIETKE; CXEMaTHIECKH N300pakaTh
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Tabnuywvl u cxemol: «brnocuHTE3
Oenkay, «I eHeTHUEeCKHUI KO

MaTpPUYHbIE PEAKIIMH TPAHCKPUIILINH

Y TPAHCJISALNH.

Pemrates Guosnoruueckue 3agauu

Ha ONPEJEIICHUE MOCIEA0BATEIBHOCTH
HykieotuoB JIHK nu MPHK, npumensis
3HaHUA O PEaKIMAX MATPUIHOTO
CUHTE3a, TEHETUYECKOM KOJIE,
IPUHIUIIE KOMIUIEMEHTapPHOCTH

7.2 | Cunres 6enka Tpauncnsuus v ee 3Tanbl. Y4yacTtue PackpbIBaTh cojiep;KaHUE TEPMUHOB
tpancrnopTHeiXx PHK B 6mocunTese Y IOHSITHUI: TPAHCIISILNS, AHTUKOJIOH,
Oeika. YciaoBus OMOCHHTE3a O€elIKa. TPHK, amunoanmnn-tTPHK-cunTeTasa
KonupoBanne amuHoKuCIOT. Poib (komaza), nosuprubocoma (IoJImcomMa).
pubocoM B OMOCHHTE3E OelKa. XapakTepru30oBaTh CBOMCTBA
JleMoOHCTpaun FeHEeTHYECKOTO KOJIa.
Tabauywvl u cxemoi: «brnocuHTE3 OnuceIBaTh 3TANBI TPAHCIALIUA
Oenkay, «I'eHeTHYeCKHi Ko 1 CXEMaTHYECKH N300pakaTh
MaTpPUYHBIE PEAKITUN TPAHCIISIINH.
Pemrate Ononornyeckue 3agaun
Ha onpepaeneHrne anTukogoHoB TPHK,
MMOCJIEIOBATSIIBHOCTH AMUHOKHUCIIOT
B MOJIEKYJIe OesKa, MPUMEHSISI 3SHAaHUS
0 peaKIUsIX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIIUIIC
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3MBbI Opranu3zaiusi reHomMa y NpoKapuoT PackpriBatTh cojiepkaHre TEPMUHOB

9KCIIPECCHUU I'CHOB

N 9YKAapHoT. P@FYJIHIII/I}I AKTHUBHOCTH

IeHOB y MIPOKapHuoT. [ 'umnoresa onepoHa

Y IIOHSATHM: OIIEpaTop, ONEPOH,
CTPYKTYPHBIE I'€HBI, IPOMOTOP,
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(d. KakoO, XK. Mano).
Perysiiius oOMEHHBIX MPOIIECCOB
B kj1eTke. KieTouHslii romeocTas.
JleMoOHCTpaLuu

Tabnuywr u cxemvi: «bruocunTe3
Oeinka», «I'eHeTHYeCKHUIl KO

penpeccop.
OnuceIBaTh CTPYKTYpYy FreHOMa
MIPOKAPHUOT; XapaKTepU30BaTh padoTy
UHYIUOETBEHOTO U PENPECCUOETHLHOTO
OIIEPOHA.

Bb1aensaTe CTpyKTypHYIO

U PEryJIsITOPHBIC YaCTH T€Ha SyKapuoT.
CpaBHUBATH IPOLIECCHI IKCIIPECCUN
I€HOB y NIPOKApUOT U FYKapHUOT.
XapakTepu30BaTh TUIIOTE3Y ONIEPOHA
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXAHU3M MOJIEPKaHUS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmanronnas
ouonorus

Bupycer — HekteTouHbIe (POPMBI )KU3HU
U obsiuratHeie napasuthel. CTpoeHUE
MIPOCTHIX U CIIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKTEeprUO(aros.
BupycHbie 3a0051€BaHUs YEIOBEKA,
JKUBOTHBIX, pacTtenuil. CITN /I,
COVID-19, connansubie

U MEJUIIUHCKUE TTPOOIEMBI.
JlemoHCTpauuu

Lopmpem: ]1. 1. IBaHOBCKUH.
Tabauywvl u cxemol.: «I eHETUUECKUM
Ko/, «Bupyce», «bakrepuodarny.
IIpakTH4yeckas padora
«Co31anurie MO BUPYCa

PackppiBaTh cosiepskaHe TEPMHUHOB

Y TIOHSTHUI: BUPYC, BUPHOH,
Cep/IlIeB1HA, KaTICUJI, 0OpaTHast
TPAHCKPUIIIIUS, PETPOBUPYCHI,
O6akrepuodar, BUpyc UMMYHOASPUITUTA
yenoseka (BUY), npupoaHo-oyaroBsie
UHDEKITIH.

XapakrepusoBaTb BUPYCHI,
PETPOBUPYCHI M OaKkTeprodaru Kak
BHYTPHKJICTOYHBIX ITAPA3UTOB
MPOKAPHOT U IYKAPHOT.

W3narath runoTessl 3BOJIIOLIMOHHOTO
MIPOUCXOKJICHUSI BUPYCOB.

OnuchIBaTh MEXaHU3M B3aUMOICHCTBHUS
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BUpYCAa U KJIIETKHU, MHOEKITNOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu3oBaTh MEXaHU3MbI
BEPTUKAJIbHON Y TOPU30HTAIBHOM
nepeaur BUPYCOB; 3a00JIEBAHMUS
’KUBOTHBIX U pPACTEHUH, BHI3HIBACMBIC
BHUPYCaMHU.

HaspiBaTh BUpyCHBIE 3200JI€BaHMUS,
BCTPEYAIOITUECS Y YSIIOBEKA: TPHIII,
KJICIIEBOM HIIE(DANUT, TeNaTHUT,
COVID-19, CII1A.

Coburonath mpaBuiia MOBEICHUS

B OKpYyKalollel MpupoIHOM cpene, Mep
PO MITAKTHKA PacIpOCTPaHEHUS
BHUPYCHBIX 3a00JIEBaHU (B TOM YHCIIC
BUY-undexumn)

HToro 4acos 110 Teme 9
8 Tema «’Ku3HeHHBIN HUKJI KJIETKI
8.1 | XKuzHeHHBIH [IUKIT 1 KneTounslit iukI, €ro nepuoabl PackpsIBaTh coepxanue TEPMUHOB
KJICTKHU u perynsinusa. Matepdasza u Muto3. Y TOHSTHUI: KICTOUHBIN ITUKII,

Oco0eHHOCTH MTPOLIECCOB,
MIPOTEKAIOITUX B HHTEp(a3e.
IloaroroBka KJIETKHU K JICICHUIO.
IIpecunteTnueckuii
(MOCTMUTOTHUYECKHIT ), CHHTETUYECKU I
Y IOCTCUHTETUYECKUM
(IPEMUTOTUYECKHI ) TIEPUOIbI

uHTepdasa.

[lepeuncnsT nepuo bl )KU3HEHHOTO
[IUKJIA KJIETKU U XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MPOIECCHI
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uHTEep(azbl.

JdemMoHcTpauuu

Tabauywl u cxemol: «KU3HEHHBIN [TUKIT
KJIETKN», « MUTO3»

8.2

MatpuuHblil CHHTE3
JHK. Xpomocombl

Martpuunsbii cunres JJHK —
perukanus. [ [puHIUIbI penmkanum
JHK: koMIieMeHTapHOCTb,
ITOJTYKOHCEPBATUBHBIN CUHTE3,
AHTUIIAPAJUIEIBHOCTh. MeXaHu3M
pemukaruu JJHK. Xpomocomsil.
Crpoenue xpoMocoM. TernomMepsl

U TeJoMepasa. XpoMOCOMHBIN HabOp
KJIETKW — KapUOTHIL. [UTIIOMTHBIN

Y TaIyIOUIHBIA HA0OPBI XPOMOCOM.
['omonoruunsie Xxpomocomsl. [lomoBbIE
XPOMOCOMBI.

JemoHCTpanuu

Tabauywl u cxemol: «KU3HEHHBIN [TUKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Permmkanmsa [THK.

Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
MHKpoIpenaparsl: «MuTo3 B KJIIeTKax
KOpEIIIKA JIyKay».

JlaGoparopnas padora

«M3yuenune XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

PackpriBath cojiepkaHue TEPMUHOB

Y TIOHATHI: PEeTUIMKALIMS
(penymuiMkanus), KOMIJIEMEHTapHOCTb,
aHTUTIAPAILICTBHOCTb,
JHK-nonumepasa, Tenomepa,
perTMKaIMoHHas BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN HA0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, LICHTPOMEPA,
KapUOTHII, TAIJIOWTHBIN U IUTIJIOWTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepuzoBaTh CTPOEHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETTUKAIITN
JIHK u naBath UM coaepxatelibHy10
XapaKTEPUCTHKY.

OnucbIBaTh MEXaHU3M PETUTUKALIUN
JIHK.

Cxemartnuecku n300paxaTh CTPOCHUE
MeTada3zHOU XPOMOCOMBI.

PaznuyaTte XpomMOCOMBI

Ha MHKponpenaparax

U MUKpooTorpadusix
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8.3 | [leneHue KICTKH —
MHTO3

Henenue xkinetku — MuTo3. Ctagun
MHTO3a U MPOUCXOISIINE B HUX
npouecchl. Tumnsl Muto3a. Kapuokunes
1 MATOKUHE3. brosornyeckoe
3HAYEHHE MHUTO3A.

JlemoHCTpanuu

Tabauywl u cxemwvt: «KU3HSHHBIA UKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus JTHK», «Muto3y.
Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MHKpoIpenaparsl: «MuUTO3 B KJIETKaX
KOpEeIIKa JIyKay.

JlaGoparopHas padora
«HabnroneHrne MuTOo3a B KJIETKax
KOHUMKA KOPEIIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpernaparax)»

PackpriBath conmepkaHie TEPMHUHOB

Y TIOHATHN: MUTO3, TIpoda3za, meTadasa,
anadasa, Tenodasa, KapUOKHHE3,
IIUTOKWHE3, BEPETCHO JICIICHNUS,
MmeTadazHas IacTuHKa, 00po3a
JICIICHUI.

[lepeuncsTh MOCIeI0BATEILHOCTD
CTaJMi MUTO3a M OITUCHIBATH
MIPOUCXOISIIINE Ha HUX MPOIECCHI.
CpaBHUBaTh 0COOEHHOCTH IPOTEKAHUS
MHUTO3a B PACTUTEIHHBIX M JKHBOTHBIX
KJIETKaX.

OOBIICHATH OMOJIOTUUECKHI CMBICIT
MHUTO3a.

Pa3zanuats ctaguu MuTo3a

Ha MUKpoOIpenaparax

1 MUKpodoTorpapusx

8.4 | Perymsamus
YKU3HCHHOTO ITUKJIa
KJIIETOK

Perynsius MUTOTHYECKOTO ITUKJIA
KJIeTKH. [[porpammupyemas KiieTouHas
rudesb — aroITo3.

Knerounoe s171po, XpOMOCOMBHI,
(GbyHKIIMOHATbHAS T€HOMUKA.
JlemoHCTpanuu

Tabauywl u cxemol: «KU3HEHHBIN [TUKIT
KJIETKN», « CTPOEHUE XPOMOCOM»,
«Pemmukanus [THK», «Muto3»

PackpeiBath coneprkaHue TEPMUHOB
Y TMIOHSITUI: aronTo3, mpojaudeparus,
b depeHIpPoBKa.
XapakTepu3oBaTh PEryJisiuI0
MHTOTHYECKOTO ITMKJIa KICTKH.
OOBSICHATH OMOJIOTHYECKUI CMBICIT
3alpoOrpaMMHUPOBAHHOMN KIIETOYHOM
rudeny — aronTo3a.

VYcranaBiauBaTh B3aUMOCBSI3b MEXKITY
TOMEOCTAa30M KJIETOK M UX THOENBIO

NToro yacoB 1o teme
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Tema «CTPOEHUE U ®YHKIIUN OPI'AHU3MOB»

9.1

OpI‘aHI/IBM KaK CANHOC
OcjIoe

1

buonornyeckoe paznoodpaszue
opranu3mMoB. OJIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJICTOUHBIC
OpraHU3MBL.

Oco0eHHOCTH CTPOEHUS

1 KU3HEIEATETbHOCTH OTHOKIJIETOUYHBIX
opranu3moB. baktepuu, apxeu,
OJIHOKJICTOUYHBIE TPUOHI,
OJIHOKJIETOUYHBIE€ BOJIOPOCIH, IPyTHUE
npoTUCThl. KoloHUANIbHBIE OpTaHU3MBI.
B3anMocBs3b yacTeli MHOTOKJIETOYHOI'O
opranusma. TKaHU, OpraHbl U CUCTEMBbI
opradoB. Opranu3m Kak €JMHOE LIEJI0E.
I'omeocras.

JemoHCcTpanuu

Tabnuywvl u cxemot.: «OTHOKICTOUHBIC
BOJIOPOCIN», « MHOTOKJIETOYHBIC
BOJIOpOCTNY, «bakTepuny,
«IIpocreiimmey, «OpraHbl HBETKOBBIX
pacteHui», «CuctemMbl OpraHoB
MTO3BOHOYHEIX KHBOTHBIXY,
«BHyTpeHHee CTpOeHHE HACEKOMBIX).
ObOopynoBaHmne: CBETOBOM
MHUKPOCKOIT; MUKPOTpEnapaThl
OJIHOKJIETOYHBIX OPTAaHU3MOB; )KUBbIC
AK3EMILISIPbl KOMHATHBIX PACTCHUIA;

PackpbiBaTh coziep:kaHrne TEPMUHOB

Y TIOHSITUIA: OPTraHu3M, OpTraH,
OpraHesuIbl, CHCTEMA OPraHOB, allapar,
(hyHKIIMOHATIBHAS CUCTEMA, TOMEOCTa3.
ITepedyncasaTh CTPYKTYpHO-
(yHKIIMOHATILHBIE YaCTH
OJHOKJICTOYHBIX, KOJJOHUAIbHBIX,
MHOTOKJICTOYHBIX ¥ MHOTOTKAHEBBIX
OPTaHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOEHUS U KU3HEAEATEIbHOCTH
OJTHOKJIETOYHBIX OPTaHHU3MOB,
KOJIOHUAJTbHBIX, MHOTOKJICTOYHBIX

Y MHOTOTKAQHEBBIX OPTaHU3MOB.
CpaBHHBaTh MEX 1y COO0M
OJITHOKJICTOYHbBIC, KOJJIOHHAJIbHBIE,
MHOT'OKJICTOYHBIC 1 MHOTOTKAHEBBIC
OpraHU3Mbl
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repOapun pacTeHUM pa3HbIX
OTJICJIOB; BJIAYKHBIC TIPETIAPATHI
KUBOTHBIX

9.2 | Tkanu pacreHuit Tkanu pacteHuil. TUIBI paCTUTENBHBIX | PackpbIBaTh CoAEpKaHNE TEPMUHOB
TKaHel: oOpa3oBaTenbHasi, IOKPOBHAs, | M MOHATHUI: TKaHb, SNIUJEPMUC, TPOOKa,
IIPOBOAAIIAs, OCHOBHAS, KOpKa, J1y0, IpeBECHHA, JPEBECUHHBIE
Mexanuyeckas. OcobeHHOCTH BOJIOKHA, JIyOsIHbIE BOJIOKHA, COCY/IbI,
CTpOeHUs, PYHKIUHI U paCIONOKEHUS KaMEHHUCTBIE KIIETKH.
TKaHEW B OpraHax pacTeHUH. XapakTepu30BaTh TUITBI PACTUTEIBHBIX
JleMoOHCTpaLun TKaHel: o0pa3zoBaTelibHasA, IOKPOBHA,
Tabauywl u cxemol: «TkaHU pacTeHU», | MPOBOJAIASL, OCHOBHAS, MEXaHHUECKAS;
«Oprasbl IBETKOBBIX PACTEHUIN», MEPEUYUCIIATh OCOOEHHOCTH UX CTPOEHUS
«Kopnesble cucteMb, « CTpoeHHE Y BBITIOJIHAEMbIE (DYHKIITUH
cte0ms», «CTpoeHue JTUCTOBOM
IIJTACTUHKI.
ObopynoBaHme: )KUBbIE SK3EMILISIPBI
KOMHATHBIX PACTEHHI; CBETOBOU
MHUKPOCKOII; MUKpOIIpEniapaThl TKAHEH.
JlaGopaTopHnasi padora
«M3yyenne TkaHen pacTeHUN»

9.3 | TkaHM )KMBOTHBIX TkaHU )KUBOTHBIX U YEJIOBEKA. PackpeiBaTh coziepxaHne TEPMUHOB

1 YEeJIOBEKA Twunbl )KUBOTHBIX TKAHEH: Y MIOHATHUU: MUATEIUN, CEKPET,

SIUTEUATbHAS, COCTUHUTEIIbHAS,
MbIlieuHas, HepBHas. OcoOeHHOCTH
CTpOCHHSI, PYHKITHI U PACIIOIOKCHHUS
TKaHEe# B OpraHax XUBOTHBIX

U YEJIOBEKA.

MBIIIICYHBIE BOJIOKHA, HEHPOH,
HEUPOTJIHS.

XapakTepu30BaTh TKAHU JKUBOTHBIX

Y YEJIOBEKA: YIUTENNAIbHAS,
COEIMHUTENbHAS, MBILIICYHAS, HEPBHAS;
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JleMoHCTpaLuu

Tabnuywvl u cxemor: «TkaHn
JKUBOTHBIX», «CKeJIeT YeIOBeKa,
«ITumeBapurenbHasi CUCTEMA,
«KpoBeHOCHas cuctemay,
«JIpixarenbHas cucremay, «HepBHas
cucteMay, «Koxa», «MpliieuHas
CHUCTEMAY.

Oob6opynoBanme: CBETOBOM MUKPOCKOTT;
MHKpPOINpEnapaTsl TKaHEH.
JlabopaTropnasi padora

«3yyeHune TKkaHeu )KUBOTHBIX)

HEPEYUCIISITH OCOOEHHOCTH UX CTPOEHUS
Y BBINOJIHSAEMbIE (DYHKIIMH

9.4

Opransbl. Cuctembl
OpraHoB

Opranbl. BereratuBHbie

Y TCHEpPaTUBHBIC OpTraHbl PACTEHUI.
Oprassl ¥ CUCTEMBI OPTraHOB
’)KUBOTHBIX M YeioBeka. OyHKIIUU
OpPTraHOB U CUCTEM OpPTaHOB.
JleMoOHCTpaLun

Tabauyst u cxemvi: «Oprassl
LBETKOBBIX pacTeHUN», «KOopHEBbIE
cucteMmbl», «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOM TIJIACTUHKN,
«CKener yenoBeKay,
«ITumeBapurenbHas CUCTEMAY,
«KpoBeHocHas cucremay,
«/JIpIxaTenpHasi cucTemay,
«BpraenurensHas cucreMay, «HepBHas

PackpsiBaTh coep:xkanne TEPMUHOB

Y TIOHSATHUM: OpraH, KOpeHb, Mooer,
LIBETOK, TJIO, CEMSI, IIOJIOBBIC JKEJIC3HI,
MOJIOBBIE MPOTOKH, KOITYJIAITUBHBIC
OpTraHbl, CHCTEMBI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHBIC

Y T€HEPATUBHBIE OPraHbl PACTCHUH,
COMATHUYECKHUE U PETYIISITOPHBIE OPTAHBI
KUBOTHBIX; TIEPEUUCIISITH OCOOCHHOCTH
WX CTPOCHUS U BBITIOTHSIEMbIC (DYHKITHH.
YcranaBnuBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OPTraHOB U UX (DYHKIHSIMHU.
Paznuyarth BUIIBbI TKAHEW, OpTraHbl

Y CHCTEMBI OPTaHOB, B TOM YHUCJIE
YEeJI0BEKa, Ha MUKponpenaparax,
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CUCTEMAY, « JHIOKPUHHASL CUCTEMA. BJIQXKHBIX IMIpernapaTax, repoapusx
Oo0opyaoBaHMe: KUBbIC YK3EMILISAPHI u MuUKpodoTorpadusx, Tabaumax,
KOMHATHBIX PaCTEHUU; repoapuu MOJENAX U MYJIKAX

pacTeHui pa3HbIX OT/ENIOB; CKEJIEThI
MO3BOHOYHBIX; KOJUJIEKIIUH
0€CIO3BOHOYHBIX )KUBOTHBIX; BJIAYKHBIE
MpenapaThl )KUBOTHBIX, CKEJIET
YeJioBeKa.

JlabGoparTopHasi padora «3yueHue
OpPraHOB LIBETKOBOTO PACTEHUS»

Omnopa tena 1 Omnopa tena oprann3MoB. Kapkac PackpeiBaTh cojiepaHue TEPMUHOB

OpraHU3MOB pacteHuil. CKeneTsl OAHOKIETOYHBIX Y TIOHSATHI: OTIOPHBIE CUCTEMBI,
Y MHOTOKJICTOYHBIX )KUBOTHBIX. 000JI0YKH KIETKH, PUOPUILIBI, KapKac,
Hapy:XHbIi1 1 BHyTpEHHUM CKEJIET. HapY>KHBII CKEJIEeT (XUTUHOBBIM
CrtpoeHure U TUIbI COEAMHEHUS KOCTEH. | TIOKPOB), THIPOCTATUICCKHUIN CKEIIET,
JdemMoHcTpanuu BHYTPEHHHI CKEJET, KOCTHU (JIJIMHHBIE,
Tabauyst u cxemvi: «CTpoeHUE KOPOTKHE, TJIOCKUE), COCTUHEHUS
cTe0s», «CTpoeHue JIMCTOBOM KOCTEeM, HEMOIBY)KHBIE (IIIBBI),
MIACTUHKNY, « CKEJIET YeTOBEKay. MTOJTYTIOIBY>KHBIE, TTOBUXKHbBIC
O6opynoBaHme: CKeJIEThI (cycTaBbl), OTIEBI CKENETA
MMO3BOHOYHBIX; BIAYKHBIC MPENapaThl MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
JKUBOTHBIX; CKEJIET YEJIOBEKA; 0CeBOU cKeseT (MMO3BOHOYHUK, TPy IHAs
PAKOBHUHBI MOJUTFOCKOB; KOJUIEKIIUU KJIETKa, XOpJia), M0sica KOHEYHOCTEH,
HACEKOMBIX, UTJIOKOXHUX CBOOO/IHBIC KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIETHI )KUBOTHBIX, CTPOCHUE U TUIIbI
COEIMHEHUS KOCTEMH.

70




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

YcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHEM OTIOPHBIX CHCTEM U UX
(GYHKIIUSIMU B OpTaHU3ME.

CpaBHUBATH CTPOCHUE OMOPHBIX CUCTEM
pacTeHuil  JKUBOTHBIX

9.6

JIBrkeHue
OPTraHU3MOB

JIBM>KEeHHE OpraHu3MOB. JIBrxkeHNE
OIHOKJIETOYHBIX OPTraHU3MOB:
aMeO0OouTHOE, )KTYTUKOBOE, PECHUYIHOE.
JIBM>KeHHE MHOTOKJIETOUYHBIX
pAaCTEeHUH: TPONU3MBbI U HACTHH.
JIBH>K€HHME MHOTOKJIETOYHBIX
JKUBOTHBIX M UCJIOBEKA: MBIIIICUHAS
cucrema. Pediexc. CkeseTHbIE MBIIIIIIBI
U uXx pabora.

JemoHCTpanuu

Tabnuywvl u cxemot.: «OTHOKICTOUHBIC
BOJIOpOoCNY, «lIpocTenmmey,
«Ctpoenue MbIIb, « MblllIeuHast
CHCTEMa»

PackpbiBath cosiepkaHie TEPMUHOB
Y TIOHATUMN: IBUKEHUE, IBUTATEIIbHBIC
OpraHeJuibl, TBUKEHUE MTPOCTEUIIINX
(amebounaHOE, )KTYyTUKOBOE,
PECHUYHOEC), TBMKCHHUE PACTCHUI
(TpoTU3MBbl, HACTUH ), MBIIIICYHBIC
CUCTEMBI (COKpATUTEITHHBIC
BOJIOKOHIIA, KOKHO-MYCKYJTbHBIN
MEIIIOK, CKEJIETHAsI MyCKYJIaTypa),
CKeJIeTHasI MBITIIA (MBIIIICYHOE
BOJIOKHO, MHO(HOpHILIA), BBICIIIHE
JIBUTATENIbHBIC IIEHTPBI, PA00Ta MBIIIIII
(nBUTaTEIBHAS, COMATHUECKAS ),
MBIIIEYHOE YTOMJICHHE.
XapakTepu30BaTh BUIBI JBUKCHUS
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX
OpPTraHU3MOB.

OnuceIBaTh CKEJICTHBIC MBIIIIIHI U KX
pabory.

YcTaHaBnmMBaTh B3aUMOCBSI3b

MEXy CTPOCHUEM OTIOPHBIX CUCTEM
U IBUKEHUSIMUA OPTaHU3MOB
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9.7 | [lutanue opraHu3MoB [Tutanue oprann3mos. [lormonienue PackpsIBaTh coziepkaHue TEPMUHOB
BO/JIbI, YIJIEKHCIIOTO ra3a Y ITIOHATHUM: INTAHUE, TUILEBAPEHUE,
Y MUHEPAJIbHBIX BELIECTB PACTEHUAMH. | [IAILEBAPUTEIILHBIE BAKYOJIU, KUILLIEYHAs
IIuTaHue )KUBOTHBIX. MOJIOCTh, MUIIIEBapUTENbHAS TPYOKa,
BHYTpHUIIOJIOCTHOE U BHYTPUKIIETOYHOE | TTUIICBAPUTEIIBHBIN TPAKT,
nuiesapenue. [Intanre MO3BOHOYHBIX | MHIICBAPUTEIBHBIC KETIE3bI,
JKABOTHBIX. OTIENBI [UILEBAPUTENBHBIE COKHU.
[IULIEBAPUTEIILHOTO TPAKTA. XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
[InieBapuTEIbHBIC KEIE3HI. BHYTPHIIOJIOCTHOE U BHYTPUKIIETOYHOE
[IumeBapuTenbHas CHCTEMA YEIIOBEKA. | IUIIICBapEHUE.
JlemoHCTpanuu Paznuyath Ha n300pakeHusX (cxemMax,
Tabauywl u cxemol: TabnuIax, MyJsKax) OTJIEbI
«Ku1e4yHoI10m0CTHEIEY, MULLEBAPUTEIBHOTO TPAKTA
«IInmeBapurenpHas cucreMa», «CxeMa | ¥ MUIIEBAPUTEIbHYIO CHCTEMY
IIATAHUS PACTEHUI. YEJI0BEKa.
O6opynoBaHme: )XUBbIC YK3EMIUIAPHI | Y CTaHABIMBATH B3AaUMOCBSI3U MEKITY
KOMHATHBIX PAaCTEHUI; 00OPYAOBaHUE | CTPOCHHUEM OPraHOB MHUINECBAPCHUS
JUISL IEMOHCTPALMU IIOYBEHHOTO
Y BO3AYIIHOIO MUTaHUSI PACTEHU,
pacilerieHus Kpaxmaiia u 0eJIKoB
noJ iecTBueM (pepMEeHTOB

9.8 | [pixanue opraHu3MoB JlpIxanue opranu3MoB. JlpIxanue PackpriBaTh conep:xannue TEpMUHOB

pacTeHui. /[pIxaHue )KMBOTHBIX.
Huddy3us razoB uepe3 moBepxXHOCTh
KieTku. KoxHoe JIbIxaHue.
JpixaTenpHasi moBepXHOCTh. JKabepHoe
U JIETOYHOE JibixaHue. Jpixanue

Y TIOHATHI: AbIxaHue, nuddysus,
KOYKHOE JIbIXaHUE, OpraHbl AbIXaHUs,
IbIXaTEIbHbIE IBHKEHHUS], IbIXaTEJIbHBIN
LIEHTP, JIETOYHbIE 0OBEMBI, KUZHEHHAS
€MKOCTb JIETKUX.
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MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUS
JIETKUX MTO3BOHOYHBIX )KUBOTHBIX.
JIpIxaTenbHasi CUCTEMA YeJIOBEKa.
MexaHu3M BEeHTWISIIIUY JIETKUX Y ITUIT
Y MJICKOTIUTAIOMUX. Perynsamus
nbIxaHusl. JlpixareabHble 00bEMBI.
JleMoOHCTpaL U1

Tabnuywl u cxemol: «JIpIxaTenpHas
CUCTEMAY.

Oo6opynoBanme: 000py0BaHUE

JUJISL IEMOHCTpPAIIMU OTBITOB

110 U3MEPEHUIO )KU3HEHHON €MKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JNBIDKEHUN

XapakTepu30BaTh JbIXaHUE PaCTEHUI;
JBIXaHHUE KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh HBOJIIOLIMOHHOE
YCIIO’)KHEHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX KUBOTHBIX.

Pa3znuuatek Ha ©1300paxeHusx (cxemax,
TabJInIax, MyJIsKax) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIISAIIUU
JIETKUX Y NTUL U MJIEKOIUTAIOIIHX.

Y cTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHEM OPTaHOB JBIXaHUS U UX
(GYHKIMSIMU B OpraHU3MeE

9.9

TpancnopT BeecTs
Yy OpPraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCHOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema u ee OpraHsbl.
KpoBeHocHast cucteMa 1mo3BOHOYHBIX
JKUBOTHBIX M yenoBeka. Ceparie,
KPOBEHOCHBIE COCYJIbI U KPOBb.
Kpyru kpoBooOparieHus.
DBOJIIOLIMOHHBIE YCIOKHEHHUS
CTPOEHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX.

Pabora cepaua u ee perynsuusi.

PackpeiBaTh copepkaHne TEPMUHOB
Y IIOHATUN: TPAHCIIOPT BEILECTB,
TPAHCIIOPT Y PACTEHUMN, KPOBEHOCHAs
CHCTEeMa KUBOTHBIX, KPOBB, IJIa3Ma,
(hopMEeHHBIC AIIEMEHTHI,
KpOBOOOpAIIeHUe, KpyTH
KpOBOOOpaIeHUs, CePACYHBIN UK,
mumpooobparenue, muMda,
TuM(paTUYECKe COCybl,
TuM(paTUIECKue y3IIbl, BHYTPCHHSS
cpelia opraHu3ma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB

73




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

JleMoHCTpaLuu

Tabauyvl u cxemvi: «Oprassl
LIBETKOBBIX pacTeHUN», «KOpHEBBIE
cucteMbl», «CTpoeHue cTedIs»,
«CTpoeHue JIMCTOBOM TIJIACTUHKN,
«KpoBeHOCHas cuctemay,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
JKUBOTHBIX)

y pacTeHuil 1 6€CII03BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U Y€JIOBEKA.

Pa3nnuate Ha n1300paxeHusIx (cxemax,
TabJIMLaX, MyJIs&KaX ) KPOBEHOCHYIO

U IUM(PaTUYECKYIO CUCTEMY YEJIOBEKa.
Y cTaHaBIMBaTh B3aUMOCBSI3U

MEXy CTPOCHHEM OPIaHOB
KpOBOOOpAIICHHS U UX PYHKLIHSIMU

B OpraHu3Me

9.10

Brinenenue
Yy OPraHW3MOB

Brinenenne y opranu3moB. Beiienenne
y pacTeHul. Briienenue y )KUBOTHBIX.
CokpatutenbHble Bakyoau. Opraisl
BblJeNIeHU. DUIIbTpanus, CeKpeuus u
oOpaTHOE BcachlBaHWE KaK MEXaHU3MBbI
paboThl OPraHoOB BhICICHUS. CBS3b
TMOJIOCTH TeJIa C KPOBEHOCHOU

Y BBIJICJIUTEILHON CUCTEMaMU.
Brienenue y mo3BOHOYHBIX dKUBOTHBIX
u yenoBeka. [louku. CTpoeHue

1 QYHKIMOHUPOBaHKUE HEPpPOHA.
OOpazoBaHue MOYH y YeJIOBEKa.
JlemoHCTpauuu

Tabnuywvl u cxemol. «BeiaenuTenpHas
CUCTEMAY

PackpbIBaTh cofepkaHue TEPMUHOB

Y TIOHSTHI: BbIIEJICHUE, TyTTalus,
JUCTOMNA/l, COKPATUTEIbHBIE BAKYOJIH,
W3BUTHIE KaHAJIBLIBI, 3B€314aTHIE
KJIETKH, BBIJIEIUTENIbHbIE TPYOOUKH,
MaJIbIIUTUEBBI COCYIbI, TOYKH,
MOYETOYHUK, MOYEBOM ITy3bIPb,
HepoH, Moya.

XapakTepu3oBaTh NPOLECC BbIICICHHUS
Y PACTEHUH U KUBOTHBIX.

Pasznuyarh Ha n300pakeHUsIX (cxemax,
TabJInIax, MyJsiKax) BbIICIUTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceiBaTh MEXaHHU3M
GyHKIIMOHUPOBaHUS HEPPOHA; MTPOIECC
o0Opa3oBaHMsI MOYH.
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YcTaHaBIUBaTh B3aUMOCBSI3U MEXKTY
CTPOCHHEM OpPT'aHOB BBIJICICHUS U UX
(GYHKIIUSMU B OpTaHU3MeE

9.11

3amura y opraHu3MoB

3ammTa y OpraHu3MoOB. 3alluTa
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Crnopsl 6akTepuit U IUCTHI
MPOCTENIINX. 3alUTa y

MHOT'OKJIETOYHBIX pacTeHuil. Kyrukyna.

CpencTBa NacCUBHOM U XUMUYECKON
3auThl. OUTOHUUIBI.

3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MIPOU3BOIHbBIE. 3AIIUTA OPraHU3Ma

ot Oose3Heil. IMmmyHHas cuctema
yenoBeka. KieTouHbli 1 ryMOpaJIbHBIN
MMMYHHTET. BpOKIeHHBI

1 TIPUOOPETEHHBIN crieIupUIecKuii
UMMYHUTET. Teopus KIOHAIBHO-
cesnektuBHOro ummynurera (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanuTenbHble OTBETH OPraHU3MOB.
Ponb BpoKI€HHOTO IMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUI.
JlemoHCTpauuu

Tabauywl u cxemol.: «Koxay,
«HUmmynurer», «CtpoeHue cTedsn»,
«CTpoeHue JIMCTOBOU MIACTUHKI

PackpsIBath cozepkaHue TEPMUHOB

Y ITOHATHM: KaIICyJIa, 3HI0CI0pa, LINCTA,
KYTHKYJIa, CPEICTBA NACCUBHOU
3aIUTHI, CPEACTBA XUMHYECKOM
3aIUTHI, KO’KHBIE TTIOKPOBBI,
UMMYHUTET, UIMMYHHAasl CHCTEMA,
AHTUTEH, aHTUTEJO.
XapakTepru30BaTh BUJIbI 3AILUATHI

Y OJTHOKJIETOUYHBIX U MHOT'OKJIETOYHBIX
OpPraHHU3MOB.

OnuceIBaTh CTPOEHUE KOXKHBIX
MTOKPOBOB U MX MPOU3BOAHBIX.
Pa3znnuatek Ha M1300paxeHusx (cxemax,
TabJIMLaX, MyJIsSKax) OpraHbl
MMMYHHOU CHCTEMBI YEJIOBEKA.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTaHOB 3aILUTHI U UX
(GYHKLIMSIMU B OpraHU3Me
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9.12

PaznpaxxumMocTb
Y PEryJISIIUS
Yy OpraHu3MOB

PaznpaxxumocCTh 1 perynsauus

y Opranu3moB. Pa3zapaxumMocTsb

Y OJJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pazapa>kuMoCTh U peryisuus
y pacteHuid. PocToBbIe BellecTBa U UX
3HAYECHHUE.

HepBHas cuctema u pediiexkropHas
peryssuus y ;)kuBOTHbIX. HepBHas
CUCTEMA U €€ OTEIIbl. DBOJIIOLHOHHOE
YCIIO)KHEHUE CTPOCHUS HEPBHOMU
CHUCTEMBI y )KMBOTHBIX. OT/EIBI
T'OJIOBHOI'O MO3ra II03BOHOYHBIX
KUBOTHBIX. Pediekc u pediekropHas
nyra. be3ycioBHbBIE U YCIIOBHBIE
pedIIeKCHl.

['ymopanbHas perynsuus

Y SHIOKPUHHAs CUCTEMA KUBOTHBIX

1 yesoBeka. JKenesbl SHIOKPUHHOU
CHUCTEMBI U UX TOPMOHBI. JlencTBue
rOpMOHOB. B3auMoOCBs13p HEpBHOM

Y SHJIOKPUHHOM cucTeM. [ unoranamo-
runoduzapHasi CuCTeMa.
JlemoHCTpanuu

Topmpem: . 11. I1aBinos.

Tabnuyst u cxemvi: «CTpOSHHUE TUIPHDY,
«Ctpoenue mianapun», «BHyTpenHee
CTPOEHME T0KIEBOTO YEPBS»,

PackpbIBaTh cofiep>KkaHNe TEPMUHOB

Y TIOHSATHN: pa3apa>kuMOCTh,
peryisiuus, TAKCUChI, POCTOBBIE
BEIIECTBA (AyKCHHBI), HEpBHAS CUCTEMA,
pedaexkTopHas perysmus, pediaekc,
peduekTopHas 1yra, HepeaHui MO3T,
IIPOMEKYTOUYHBIA MO3T, CPEAHUN MO3T,
MO3K€4OK, IPOAOJTOBATHINA MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IyMOpaJIbHASI PETYJISLNsL, TOPMOHBI,
SHJOKPHHHAS CUCTEMA, TUIIOTAJIAMO-
runo@uzapHasi CUCTemMa.
XapakTepu3oBaTh pa3apaKUMOCTh

Y OJTHOKJIETOYHBIX OPraHU3MOB

U pedICKTOPHYIO PETYIISIHIO

Y )KMBOTHBIX.

Paznuuatek Ha n300pakeHusIX (cxemax,
TabnuIax, MyJskax ) HEPBHYIO CUCTEMY
U €€ OTIENbl; OT/AEJbI FTOJIOBHOIO MO3Tra
MTO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIIALINIO
Y )KMUBOTHBIX.

Pa3znuyath Ha M1300pakeHUIX (CXeMax,
TabnuIax, MyJIsKax ) 3HIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaTs xene3sl S9HAOKPUHHON
CUCTEMBI YEJIOBEKA U BbIPA0AThIBAEMbIE
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«HepsHnas cucrtema pbio», «HepBHas
cucTema JIArymkmn», «HepBHas cucrema
npecMbIKaromuxcsy, «HepBHas
cucrema ntuiy, «HepBHas cucrema
MJIEKOnUTarmux», «HepBHas cucrema
4eJIOBEKa», « JHAOKPUHHAS CUCTEMAY,
«Pediiekcy.

ObopyaoBaHme: MOJIEIIU FOJIOBHOTO
MO3Ta Pa3JINYHbIX )KUBOTHBIX

UMU TOPMOHBI.
OnuceIBaTh ACMCTBUE TOPMOHOB.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHHEM OPraHOB HEPBHOM

Y SHJOKPUHHOM CUCTEM U UX
(GyHKLIMSIMU B OpraHU3Me.
XapaKkTepHu30BaTh BOIIOLUOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y ’KUBOTHBIX

Htoro yacos no teme 17
10 | Tema «PASMHOKEHUE U PASBBUTUE OPI'"AHU3MOB»
10.1 | ®opmbI pa3MHOKECHHSI 1 ®opMbl pa3sMHOKEHUS OPTaHU3MOB: PackpsiBaTh copepkaHre TEPMUHOB
OPTraHU3MOB Oecrnosioe (BKJIIOYasi BEr€TaTUBHOE) Y TIOHSATUH: Pa3MHOXKEHUE, IPOCTOE

u nosioBoe. Bupl Oecrosioro
Pa3MHOXKEHUS: IOYKOBaHUE,
CHOPYJIALIMS, (PparMeHTalus,
KJIOHUPOBAHMUE.

JleMoOHCTpaLun

Tabauywvl u cxemol: «BereTaTuBHOE
pasMHOXeHue», « Turmbl 6ecronoro
pa3sMHOXEeHUs», «Pa3zMHOXKEeHHE
XJIaMHUJIOMOHAbI», « Pa3MHOKEHHE
ABIJICHBD, «Pa3MHOKEHUE TUIPBI»

JieNieHue, MOYKOBaHHE, CTIOPYIISIHS,
BEreTaTUBHOE Pa3MHOXKEHHE,
(dbparmeHTaIysl, KIOHUPOBAHUE, TAMETHI,
criepMaTo3oul (CepMuil), SMIeKIeTKa,
3Ur0Ta, KOHBIOT AL

[lepeuncnaTb 0COOEHHOCTH OECTIONIOT0
Y TIOJIOBOT'O Pa3MHOXKEHHS OPTraHU3MOB.
XapakTepu3oBaTh CyIHOCTb U (HOPMBI
0ecrnoyioro pa3MHOKEHHSI OPraHU3MOB;
OMoI0rHYecKoe 3HaYeHHe OecroIoro
Pa3MHOKCHHSI.

Paznuuate cnopy kak
CHEHATU3UPOBAHHYIO KIIETKY,
IpeIHa3HaYeHHYIO JIJIs1 OECTI0N0ro
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Pa3MHOKEHUS, U CIIOPbI OAKTEPUid.
OOBACHATH MPEUMYIIECTBA TOJIOBOTO
Pa3MHOXKEHUS HaJl OECIIOIBIM.
PackpeiBaTh posIb KIIOHUPOBAHUS

B CEJIEKIIMU U CEIbCKOM XO3sICTBE

10.2

[losoBoe
Pa3MHOKEHHE.
Meiios

ITonoBoe pazmHokeHue. [TosioBbIe
KJIEeTKHU, Wiu raMeTel. Meiio3. Ctaanu
Meno3a. [loBenenue xpoMocom

B Meio3e. Kpoccunronep.
buosoruueckuii cMbIca Meiio3a U
MOJIOBOTO Tporecca. Menos u ero
MECTO B JKU3HCHHOM ITUKJIC
OpTraHU3MOB.

JleMoOHCTpaLun

Tabnuywl u cxemot: «Mero3,
«XpPOMOCOMBD»

PackpbiBaTh cojiep:kaHe TEPMUHOB

1 IOHSATHI: MEH03, OMBAJICHTEI,
KPOCCHUHTOBEp, MHTEPKUHE3,
HE3aBUCHUMOE pacCIpeCICHHUE;
KPOCCHHIOBED.

PaznnyaTh Ha n300paxkeHusx (cxemax,
Ta0JIUIIax ) U MUKpOIIperapaTax 3pesibie
MOJIOBBIC KJIETKH MJICKOTTUTAIOIINUX

1 OpraHbl pa3MHOKEHUS BBICIIINX
pacTeHui.

PackpeiBaTh CyniHOCTh M€103a,
XapaKTEepPU30BaTh €ro OTACIbHbIC
CTaJIUHU.

OnpenensaTh MECTO Meio3a

B )KU3HEHHBIX ITUKJIAX Pa3IuIHBIX
OpraHU3MOB.

OOBSACHITH OMOJOTHICCKHUI CMBICTT
KPOCCHUHTOBEpA, OMKUCHIBATH €TI0
MEXaHH3M.

CpaBHUBATH MENHO3 C MUTO30M;
pasyinyaTh OT/ACJIbHBIC UX CTAUU

Ha MUKpOIIpenaparax u H300paKeHUsIX

78




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

(cxemax, TabnHIax).
PackpbIBaTh 3BOJTIOIIMOHHOE 3HAYCHUEC
MIOJIOBOTO Pa3MHOKECHHUSI OPTaHH3MOB

10.3 | 'ameTorenes. [IpenzapopiiieBoe pa3BUTHE. PackpriBath cojiepkaHne TEPMUHOB

OO0pa3zoBaHue ['amerorenes y )kuBoTHBIX. [10s10BBIE Y NIOHATHI: TAMETOTECHES,
Y Pa3BUTHE MOJIOBBIX xene3bl. OOpa3oBaHUE U Pa3BUTHE CIIEpMAaTOr€HE3, OOTEHE3, CEMEHHUKH,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaroreHes SMYHUKU, CTIEPMATOTOHUH,
n ooreHes. CTpoeHHe NOJOBBIX KJIETOK. | CIIEPMATOLUTHI, CIIEPMATH/IHI,
On010TBOpEHKE U YMOPUOHATILHOE CIIEPMATO30U/Ibl, OOTOHUH, OOIIUTHI,
pa3BUTHE >XUBOTHBIX. CIIOCOOBI MOJISIPHBIC TEJIbIIA, SIMIEKIICTKA,
OIUIOIOTBOPEHUS: HAPYKHOE, aKkpocoma.
BHyTpeHHee. [[apTeHorenes. [lepeuncnsaTh cCTaAuu raMeTOreHe3a
JleMoOHCTpanun Y )KUBOTHBIX.
Tabnuyvt u cxemol: «I"'aMeTOreHE3Y, OnuceIBaTh MPOLECC raMETOreHE3a
«CTtpoeHue IfIeKIeTKu U €ro MepUo/Ibl, CTPOEHHE MOJOBBIX
U CIIEpPMATO30HIA». KJIETOK.
Oo6opynoBanme: cBeTOBOM MUKpockoI; | Paznuuars OCOOEHHOCTH
MUKPOTIpEnapaThl SUIEKIECTOK U criepMaToreHesa U 0oreHesa.
CIIEpPMAaTO30UI0B. OnuceIBaTh MPOLECCH OCEMEHEHUS
JlaGopaTopHuas padora «13yueHue Y OIUIOAOTBOPEHHS, Pa3HbIE BAPUAHTHI
CTPOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX | APTEHOreHE3a
MUKpOIIpenapaTax»

10.4 | MaauBuyampHOE NuauBruayanbHOE pa3BUTHE PackpbiBaTh cojiep;KkaHUE TEPMUHOB
pa3BUTHE OpraHu3MOB (OHTOTEHE3). Y MOHSITUI: OILJIOOTBOPEHHE, 3UTOTA,
OpPTraHU3MOB — DOMOpuoIoTHs — HayKa O pa3BUTHH OJlacromep, aKpOoCOMHas peaxius,
OHTOT'€HE3 opranu3moB. CTaauu sMOproTreHes3a MIPOHYKJIEYC, MAPTEHOT€HE3,

’KUBOTHBIX (Ha MPUMEPE JISTYIIKH).

aMOpHOTeHEe3, TpobaeHue, OracTyia,

79




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

Hpobnenue. Tumsl gpodrieHusl.
OcobenHoctr ApoOIICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyisius). 3akiagKa
OpraHoOB U TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3auMHoe BiusiHuE YacTei
Pa3BUBAIOILIETOCS 3aPO/IbIIIA
(aMOpuoHasIbHAS UHAYKITUS ). 3aKiIaaKa
IJIaHa CTPOCHUS dKUBOTHOTO KaK
pe3yabTaT UEPAPXUYECKUX
B3aUMOJCUCTBUN I'eHOB. BinsHue

Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPYIKAIOIIEH
Cpebl.

JemoHCTpanuu

Iopmpem: X. lllneman.

Tabnuywl u cxemol: «OCHOBHBIEC CTAIHH
OHTOT€HE3a».

OobopynoBanne: moaens «Luki
Pa3BUTHS JIATYIIIKN

MOpyJia, racTpyJja, Herpyna,
OpPraHOTe€HE3, SKTOJepMa, Me30epMa,
DHTOJZIEPMA, I1EJIOM, HEpPBHAS TPYOKa,
X0paa, KulleyHas Tpyoka.
Omnpenensitb SMOPUOHANIBHBIN TEPHO]
pa3BUTHUS OpraHU3Ma U ONUCHIBATH
OCHOBHBIEC 3aKOHOMEPHOCTH
npoOsieHust — 00pa3oBaHKE
OJIHOCJIOMHOTO 3apOo/IbIIia — OJIacTybl;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJINYECTBA J)KEJITKA B IULEKIIETKE;
racTpyJsIUIO U OPTaHOTEHE3.
OOBsICHATH ATanbl AUPHEPSHIIMPOBKU
TKaHeil, 00pa30BaHMs OPTaHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYJIALUIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEpMUHALINIO U SMOPHUOHAIBHYIO
WHAYKIIUIO; TCHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OO60CHOBBIBATH BPEHOE BO3/ICHCTBUE
Ta0a4YHOTO JIbIMA U aJIKOTOJIS Ha XOJ
AMOPUOHAIILHOTO

Y IOCTAMOPHUOHATILHOTO Pa3BUTHS
OpraHusma 4ejioBeka

10.5

Poct u pazBurue
YKABOTHBIX

Poct u pa3BuTHE )KUBOTHBIX.
[TocTaMOpHOHANBHBIN TEPHO.

PackpbiBaTh copepkaHue€ TEPMHUHOB
U TIOHSITUM: OHTOI'CHE3,
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[IpsiMmoe u HenpsIMOe pa3BUTHE.
Pa3zButue ¢ meramopdozom

y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. bHOJIOrnYecKoe 3HaYCHHE
IIPSAMOTO W HENPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B npupoze. Tumel
pocTa KUBOTHBIX. DAKTOPHI PETYIIALINN
pOCTa ’KMBOTHBIX U 4esoBeka. Craanu
NOCTAIMOPUOHAIBHOTO Pa3BUTHS

y )KUBOTHBIX U 4esloBeKa. Ilepuonsl
OHTOTreHe3a yenoBeka. CtapeHue

U CMEPTh KaK OMOJIOTUYECKHE
ITPOLIECCHI.

JemoHCcTpanuu

Tabauysl u cxemwr: «lIpsimoe

Y HEMIPSIMOE pa3BUTHEY, «Pa3BuTtne
MAaMCKOro )XyKa», «PazButue capanumny,
«Pa3BuTne JArymKm».

IIpakTnueckas padora

«BpIsBIIEHME TPU3HAKOB CXO/CTBA
3apOJBIIIEN TO3BOHOYHBIX )KUBOTHBIX)»

MOCTAIMOPHOHAIBHOE PA3BUTHE,
MeTaMop§o3, JIMUMHKA, POCT, CTApEHHE,
CMEpTh.

XapakTepu3oBaTh NOCTIMOPHOHATBHBIHI
NEPUO/J] pa3BUTHS OpraHu3Ma U €ro
OCHOBHBIE (hOPMBL.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

U €T0 MEPUOJIBI.

N3narats conepxanue Teopui
CTapeHus] OPTaHU3MOB.

OOBICHATH OMOJIOTHUECKHUI CMBICIT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOXeHue
Y Pa3BUTHUE PACTECHUM

Pa3zMmHOkeHHEe U pa3BUTHE PACTECHUM.
["amerodur u copodut. Meiio3

B )KU3HEHHOM IIUKJIE PACTECHUM.
OO6pazoBaHue crop B MpoIecce Meiosa.
["'ameTorenes y pacTeHuUu.
On10J0TBOPEHUE U Pa3BUTUE

PackpbIBaTh cojiep:kaHie TEPMUHOB
Y TIOHATHI: TameTodut, criopodur,
aHTEPUJIUU, APXETOHHUH, 3apPOCTOK,
MEracriopa, 3apOoJAbIILIEBbIA MEIIOK,
CUHEPIUAbl, AHTUIIO/IbI, MUKPOCTIOPA,
MBUIBLIEBOE 3€PHO, JBOMHOE
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pacTUTENIBHBIX OPraHU3MOB. JI[BOMiHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pacrenuii. O6pa3oBaHuUE U pa3BUTHE
ceMeHU.MexaHU3MBbl PETYJIAIUN
OHTOT€HE3a Y PACTEHUU U )KUBOTHBIX.
JlemoHCTpanuu

Ilopmpem: C. I'. HaBamuH.
Tabauysl u cxemoi: «JIBoHHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», « KU3HEHHBINA LUK
MOPCKOM KaIyCTb», <« KU3HEHHBIN
UK MXa», «’KM3HEHHBIN 1TUKII
ManOPOTHHUKAY, « KM3HEHHBIN LIUKJI
COCHBI».

Jlaboparopnasi padora

«CTpoeHune OpraHoB pa3MHOXKEHUS
BBICILIMX PACTEHUI

OILIOI0TBOPEHHE, POCT, MEPUCTEMA,
KaMOMii, Tepro/ibl OHTOT€HE3a
LIBETKOBBIX PACTCHUM.
XapakTepuzoBaTb 0COOCHHOCTH
0ecroJoro u Mojao0BOro pa3MHOKEHHUS
LBETKOBBIX PACTECHUIA.

Bb1aensaTe 0coOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y [IBETKOBBIX PACTEHHIA.
OnuceIBaTh MPOLIECC ABOMHOTO
OILIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHUil U OOBACHITH €ro
IIPEMMYIIECTBA 10 CPABHEHHIO

C OTUIOZJOTBOPEHUEM Y CIIOPOBBIX

Y TOJIOCEMEHHBIX

HMroro 4acos 1o teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH H H3MEHYNBOCTH OPraHU3MOB)
11.1 | Ucropus cranoBieHus | 1 Hctopus cTaHOBICHUS U Pa3BUTHS PackprIBatTh cosiepkaHue TEPMUHOB

U Pa3BUTHS T€HETUKH
KaK HayKd

I€HETUKH KaK HayKu. PaboThl

I'. Menpens, I'. ne ®pusa, T. Moprana.
PoJib 0OT€UECTBEHHBIX YUEHBIX

B Pa3BUTHU reHETUKH. PaGOTHI

H.K. Konsuosa, H.. BaBusosa,

U TIOHSITUM: TEeHETHUKA, T'CH.
JleMoHCTpUpOBaTh 3HAHUS HICTOPUHU
BO3HUKHOBECHMS TCHETUKHU.
XapaKTepu30BaTb OCHOBHBIE ATaIlbl
pPa3BUTHS TEHETUKHU KaK HAyKU
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A.H. Benosepckoro, I'./]. Kapnieuenko,
FO0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JleMoOHCTpaL U1

Topmpemuwi: I'. Mennens,

I'. e ®pus, T. Mopras,

H. K. Koasnios, H. 1. BaBumos,

A. H. beno3zepckuii, I'. /1. Kapneuenko,
1O. A. ®ununueHko,

H. B. Tumodeer-PecoBckuit

11.2

OCHOBHBIC TOHITHS U
CHUMBOJIBI TCHCTHUKN

OCHOBHBIC T€HETUYECKHUE TTOHSATHS

U CUMBOJIBI. I OMOJIOTMYHbBIC
XPOMOCOMBI, aJIJICIIbHBIE TCHBI,
albTepHATUBHBIE TPU3HAKH,
JIOMHHAHTHBIN U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
qucTas JUHUS, THOPUABI, TEHOTHII,
dbenotun. OCHOBHBIE METOIbI
T€HETUKH: THOPUI0JIOTUUECKUH,
LIUTOJIOTUYECKUI, MOJIEKYJIIPHO-
TCHETUYECKUIM.

JlemoHCTpanuu

Tabauywvl: «MeTobl TCHETUKHY,
«CXeMbI CKpEIIMBAHUS.
Jlaboparopnasi padora
«JIpo3oduita kKak 00BEKT FeHETUIECKUX
HUCCIJICTOBAHUI

PackpsIBaTh coepxanue TEPMUHOB

Y TOHSTHUI: HACIEJCTBEHHOCTD,
HACJIEIOBAHNUE, U3MEHUYNUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIENIbHBIE TEHBI (AJLTEN),
aJbTEpPHATUBHBIE TPU3HAKH,
TOMO3UT0Ta, F€TEPO3UTOTA,
JOMUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasH IMHUSI, TUOPHUJIBI.
[Tosb30BaThHCSI FEHETUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOMN

JUJIS1 3aITMCH CXEM CKPELIMBAHUS

NToro yacoB 1o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 2 MoHOrnOpuIHOE CKpEIIBAHUE. PackpeiBath cosiepxaHnne TEPMUHOB
HacJIeJOBaHUS ITepBblii 3aKk0H MeHaens — 3aK0H Y TIOHSATHIM: MOHOTUOPHTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUAOB MEPBOTO CKpEILUBaHUE, YUCTOTA TAMET,
Mounorubpumanoe nokoJjieHus. [IpaBuino JOMUHUPOBAHUS. | TOMUHUPOBAHKE, PACIICILICHHUE
CKpEILINBAHUE Bropoii 3akon Menaens — 3akoH IIPU3HAKOB.

paclIeIuIeHus IPU3HAKOB. OnuceiBath onbIThl . Menaens
[{utonornyeckre OCHOBBI 10 U3YYEHUIO HACJIEAOBAHUS OJTHOMN
MOHOTHOPHUIHOTO CKPEIIUBAHMS. Maphbl IPU3HAKOB Y TOPOXa MOCEBHOTO.
['MnoTe3a YuCTOTHI TaMeET. [TpuBOoUTH (hOPMYJIMPOBKHU TIEPBOTO
JlemoHCTpanuu 1 BTOpOTo 3akoHOB I'. MeHens (3akoHa
Tlopmpem: I'. Mennens. eauHo00pa3usi THOPHJIOB IMEPBOTO
Tabauyst u cxemoi.: «I1epBbIii 1 BTOPOH | MOKOJICHUS, 3aKOH PACIICTICHUS
3aKOHbI MeHaens». MIPU3HAKOB) U OOBIACHSITH HX
Oo6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.

JUISL IEMOHCTPAIUK 3aKOHOB CocTaBisTh CXeMbl MOHOTUOPHUTHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBAHUs U pelaTh FEHETUYECKUE
MIOKOJICHUS Y PACIICIUICHHS MPU3HAKOB; | 337ja4ld HA MOHOTHOPUIHOE

CBETOBOW MUKPOCKOI, MUKpOIIpenapar: | CKpeluBaHue

«/Ipo3odunay.

IIpakTnueckas padora «M3yuenue

PE3yNbTaTOB MOHOTHOPHUTHOTO

CKpENIMBaHus y AP030(DUITHD)

12.2 | Ananusupyroiiee 1 AHaIM3UpYIOLIEe CKPEUUBAHUE. PackpbiBath cojiepaHue TEPMUHOB
CKpEILIMBaHUE. [IpomMexyTOUHBIN XapakTep Y TIOHATHI: aHAJU3HUPYIOLIIEE
Henonnoe HacnenoBanus. Pacmennenue CKpEILUBAHUE, HETIOJTHOE
JIOMUHUPOBAHUE MPU3HAKOB MIPU HEMOJIHOM JIOMUHUPOBAHKE, KOJOMUHUPOBAHHUE.
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JIOMUHUPOBAHUMU.
JdemMoHcTpauuu

TabnuIIbl U cXeMBI: « AHATM3UPYIOIIEE
CKpenuBaHue», «HemnosHoe
JIOMAHHPOBAHUE

CocTaBIATH CXEMBI AHAJIM3UPYIOLICTO
CKpCIIMBAHUA U PCIIATh TCHCTUYCCKHUC
3a/1a49 Ha aHAJIM3UPYIOOICC
CKPCIIMBAHUC 1 HCIIOJIHOC
AOMHWHHPOBAHNC

12.3

Jurundpuanoe
CKpEILUBaHUE

JurubpugHoe ckpemBanue. TpeTuit
3aKOH MeHzens — 3aKOH HE3aBUCUMOT'0
HaCJICIOBAaHUS IPU3HAKOB.
[HuTonornyeckue OCHOBHI
JTUTHOPUTHOTO CKPEITUBAHMUS.
JleMoOHCTpaL U1

Iopmpem: I'. MeHzenb.

Tabauywl u cxemwvl: «TpeTnii 3aKoH
Meunnens».

Oo6opynoBanme: MOJICIb

JUISL IEMOHCTPALAK 3aKOHA
HE3aBUCHUMOTO HACJIEOBAHUS
IIPU3HAKOB; CBETOBOM MUKPOCKOIT,
MuKpornpenapar «Jpo3odumay.
IIpakTueckas padora

«3yuenue pe3ysbTaToB
JTUTUOPUIHOTO CKPEIIUBAHUS

y 1p030huUITbDY

PackpbiBaTh cojiep:kaHe TEPMUHOB

Y TIOHATUM: TUTUOPUTHOE
CKpelluBaHue, (PEHOTUMMYECKUM
paauKan.

OmmceiBaTh OnbITH I'. Menaens

10 M3YUYECHUIO HACJIEI0BAHUS

JIByX Map MPU3HAKOB y rOpoxa
ITOCEBHOTO.

[TpuBOIUTH HOPMYIUPOBKY TPETHETO
3akoHa I'. Menpens (3akoHa
HE3aBHCUMOTO HACJICIOBaHUS
MIPU3HAKOB) U OOBSICHITH €TO
IIUTOJIOTHYSCKHUE OCHOBBEI.

IIpumeHsaTs MaTeMaTUYECKUN

pacyeT ¢ MOMOIIbI0 PEHOTUITUYECKOTO
paauKajga i METoaa epeMHOKEHUS
BEPOSITHOCTEHN BapUaHTOB pacIICIIICHUS
MIPU3HAKOB Y TIOTOMKOB 10 (PEHOTUITY
Y TEHOTHUITY.

CocTaBisTh CXEMbI JUTHOPUTHOTO
CKpEILUBAHUS U PEIlIaTh FTEHETUYECKUE
3a/1a4M Ha JUTUOPHUIHOE CKPEIIBaHHE
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12.4 | CuerienHoe CuenieHHOE HACeJ0OBaHUE PU3HAKOB. | PackpsIBaTh coliepKaHue TEPMUHOB
HaCJIeJOBaHUE Pa6otsl T. Moprasna. CrierieHHOe Y MIOHATH: CLIETUIEHHOE HACJIEOBAHNUE,
MIPU3HAKOB. HaCJIEJOBaHUE I'€HOB, HAPYIIEHUE HapyILIEHUs CUEIJICHUS T€HOB,
XpoMocOMHast TEOpHst CUEIJICHUS] MEX Ty T€HAMH. KPOCCHUHTOBEp, PEKOMOUHAIINS TEHOB,
HACJIEICTBEHHOCTH XpoMOCcOMHast TEOpHst T€HETUYECKUE KAPThl, MOPTaHU/IA.

HACJIEJICTBEHHOCTH. [TpuBoUTH HOPMYIUPOBKHU 3aKOHOB
JlemoHCTpanuu Moprana (3akOHa CIETIICHHOTO
llopmpem: T. Mopras. HACJIEIOBAHUS T€HOB U 3aKOHA
Tabauywl u cxemol: «CUeTIICHHOE HapylICHUS CLEIVICHUS MEXIY T€HAMMU )
HacJleJJOBaHUE MPU3HAKOB 1 OOBSICHATH X IUTOJIOTUYECKHUE
y IpO30(OUITBD). OCHOBBI.
OobopynoBanme: MOJICIb IIepeunciasaiTb OCHOBHBIE TIOJIOKEHUS
JUISL IEMOHCTPAIUU CIETIIIEHHOTO XPOMOCOMHOM TEOpUHU
HacJIeJOBaHUS TIPU3HAKOB. HACJIEJICTBEHHOCTH.
Pemath reneTuueckue 3amgaun
Ha CLIETJIEHHOE HACJIeI0BAHUE T'€HOB
Y HapylIeHUE CUETICHUS] MEXKITY
reHaMu
12.5 | I'eneTuka nomia I'enernka nosia. XpoMOCOMHBIN PackpsiBaTh cosiep:kaHue TEPMUHOB

MEXaHU3M ONpPEAECTICHUS oA,
AyYTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
['omoramMeTHbIil U TETEPOTAMETHBIN
noJ. I'enernueckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
JdemMoHcTpanuu

Tabnuywvl u cxemwi: «I'eHEeTHKA MO,

Y TOHSITUNA: ayTOCOMBI, MIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTepOraMeTHBIN IOJ.

OOBSACHITH XPOMOCOMHBIN MEXaHU3M
OTIPENIEJICHHUS T10JIa Y OPTaHU3MOB.
[TIpuBOAMTE MPUMEPHI HACTEAOBAHUS
MIPU3HAKOB, CIIEMJIEHHBIX C MOJIOM.
CocTaBasTh CXEMbI CKPELIMBAHUS
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«Kapuoturm uenoseka», «Kapuotun
npo3od by, «KapuoTumn nTUIbD

U pelaTh TeHETHYECKHUE 33/1a9H
Ha HAaCJIIOBaHUE MTPU3HAKOB,
CLICTUICHHBIX C ITOJIOM.

[TpuBOAUTE IPUMEPHI TEHETHYECKUX
3a0oJieBaHUH U 1e(hEKTOB

Y OpraHu3MOB, CBA3AHHBIX C IIOJIOBBIMU
XpoMoCoOMaMu

12.6

['enoTun kak
[HeJI0OCTHAsA cCUcTEMA

I'eHoTHII KaK ETTOCTHAS CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
JieicTBHE reHa. MHOKEeCTBEHHbIN
ajutenn3M. BzanMoenicTteue
HEAJUICIIbHBIX T€HOB.
KomruieMeHTapHOCTb.

Onucras. [Tonumepus.

['eHEeTHYECKUIT KOHTPOJIb

Pa3BUTHS PACTEHUM, )KHUBOTHBIX

U YeJIoBeKa, a Takke (U3U0JTOTHYECKUX
MPOLIECCOB, MTOBEAECHUSI U KOTHUTUBHBIX
byHKIUH.

I'eHeTnueCcKkre MEXaHU3MBI
CHUMOHOTreHe3a, MEXaHU3MBbI
B3aUMOJEUCTBUSA «XO351H — Iapa3uT»

U «XO3SMH — MUKPOOHOMY.
['eHeTH4eCKME aCTIEKTHI KOHTPOJIS

Y U3MEHEHHUS HACJEACTBEHHOU
nH(OpMAITUH B TIOKOJICHUSX KJIETOK

Y OpPraHu3MOB.

PackpsiBaTh coaep:kaHre TEPMUHOB

Y IOHSITHI: MHO>KECTBEHHOE JICHCTBUE
reHa (riedoTponus),
KOMILJIEMEHTAPHOCTb, JIIACTA3,
[IOJIUMEPHS.

Onpenenats GopMbI B3aUMOICUCTBUS
aJUIEJIbHBIX U HEAJJICIIbHBIX T€HOB.
ITpuBOAMTH IPUMEPHI INIEHOTPOITHOTO
JIICUCTBUS I'€HOB.

PemaTe renernueckue 3agauun

HAa B3aMMO/ICVICTBUE HEAIIEIIBHBIX
TE€HOB
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JleMoHCTpaLuu
Tabauywl u cxemovl: « MHOKECTBECHHBIHN
aJiIeu3My; « BzanMoaeicTBIe reHOBY

Wtoro yacoB no teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTI)

13.1 | I3MeH4YHMBOCTH 1 B3auMopeiicTBue reHOTHIIa U CPEIbI PackppIBaTh cosiepskaHe TEPMHUHOB
MPU3HAKOB. BUbI npu popMupoBaHUHU (HEHOTHUIIA. Y TIOHATHUI: N3MEHUNUBOCTb,
U3MEHUYUBOCTH N3MeHYrBOCTH TPU3HAKOB. HEHACJIEACTBEHHAs! U3MEHUYHUBOCTb,

KadecTBeHHBIC M KOJIMYECTBEHHBIE HACJICICTBEHHAS U3MEHUYUBOCTD.
MpU3HaKU. Bujbl N3MEHYMBOCTH: CpaBHUBaTh HEHACJIEICTBEHHYIO
HEHACJIC/ICTBEHHAS W3MEHYHMBOCTH C HACICACTBEHHOM.
Y HACJIC/ICTBEHHASI. [TpuBOAWTH IPUMEPHI KAYECTBECHHBIX
JleMoOHCTpaUK Y KOJIMYECTBEHHBIX MPU3HAKOB
Tabauywl u cxemvi: «Bunbl OpraHU3MOB, POSIBIICHUI
U3MEHUYUBOCTH. y OpPTaHU3MOB HEHACIICICTBEHHOMN
OO0opyaoBaHMe: )KUBBIC M TepOAPHBIC | M HACIIEACTBEHHON M3MEHYHNBOCTH
AK3EMIUISAPHl KOMHATHBIX PAaCTCHUH;

pucyHku (dpotorpadum) >KUBOTHBIX

C pa3IMYHBIMH BUIAMH U3MEHYUBOCTH

13.2 | MomudukarmuonHas 2 MonudukannoHHas K3MEHIYUBOCTb. PackppiBaTh cosieprkaHre TEPMHUHOB
U3MCHYUBOCTH Ponb cpenst B popMupoBanuu Y TIOHATHI: MoIU(PUKAITHOHHAS,

MO (PUKAITIOHHON U3MEHYHBOCTH.
Hopwma peakuuu nprusHaka.
BapuanvoHHbIi psii M BapualMoHHast
kpuBas (B. MoranHcen).

CpoiicTBa MoIU(PUKAIIMOHHOMN
U3MEHYMBOCTH.

W PEeHOTUTTUYECKAsl, I3MEHYHBOCTD,
BapHaHTa, BapUallMOHHBIN P,
BapHallMOHHAs KpUBasi, HOpMa
peaxkiuu Ipu3HaKa,

MoaubUKaIUH.

XapaxkTepu3oBaTh CBOWCTBA
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JleMoHCTpaLuu

Tabauywl u cxemol:
«MoaudukarmoHHast ”3AMEHUYUBOCTD.
OO0opynoBaHme: XUBbIE U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (dpotorpadum) >KkMBOTHBIX

C mpuUMepaMu MOIU(PUKAITUOHHOM
U3MEHYUBOCTH.

JlaGoparopnas padora
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKALMOHHON N3MEHUYUBOCTH.
[TocTpoeHne BapualmoOHHOTO psAia

Y BapUALIMOHHOW KPUBO»

MOAU(UKAITMOHHON N3MEHUNBOCTH.
[Toka3bIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelibl B pa3BUTUU MOIU(DUKAITUOHHON
W3MEHYMBOCTH Y OPraHU3MOB.
CtpouTh BapualMOHHbBIE PSIIbI

1 rpadK KPUBOU HOPMBI PEAKIIUU
IIPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3

I'enoTunuueckas
W3MEHYNUBOCTb.
KomOnnaruBHas
N3MEHYHUBOCTD

I'enoTunuueckas N3MEHUYHUBOCTb.
CBolCTBa TEHOTHUITMYECKOM
U3MEHYMBOCTU. BUJIbI TEHOTMITNYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS,
MyTallMOHHAs.

KomOnHaTnBHAS N3MEHYHUBOCTb.
Meli03 1 MoJIOBOM MTPOLIECC — OCHOBA
KOMOMHATHBHOM U3MEHYHUBOCTH.
Posib KOMOMHATHBHON N3MEHYUBOCTH
B CO3/IaHUU I'e€HETUUECKOTO
pazHooOpa3us B IIpeeiiax 0gHOTO
BH/IA.

JdemMoHcTpanuu

Tabnuywr u cxemvt: «KomOMHATUBHAS

PackpwiBath cojiepkaHue TEPMUHOB

Y TIOHATHUM: KOMOWHATUBHAS
M3MEHYUBOCTh, MYTaIIMOHHAS
U3MEHYUBOCTh, KOMOMHAITUH, MyTallUH.
XapakTepu30BaTh CBOKMCTBA
T€HOTUITUYECKON N3MEHUYUBOCTH.
OnuceIBaTh MENO3 U TTOJIOBOM MPOIIECC
KaK OCHOBY IIPOSIBJIEHUS Y OPTaHU3MOB
KOMOWHATUBHOW MU3MEHUYHBOCTH.
[Toka3pIBaTh Ha KOHKPETHBIX MPUMEPAX
POJIb KOMOWHATUBHON W3MEHUYUBOCTHU

B CO3/JaHUU T€HETUYECKOIO
pa3Ho00pa3usi OpraHu3MOB B IpEJIeIax
OJIHOT'O BH/IA.
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W3MEHYHUBOCTBY, «Meio3»,
«OMm1010TBOPEHHE

CpaBHI/IBaTB T'CHOTUITMYICCKYTO
U3MCHYHUBOCTE C MOI[H(i)HKaHHOHHOﬁ

134

MyTanmonHas
W3MEHYHBOCTb.
3aKOHOMEPHOCTH
MYTallMOHHOTO
Trporecca.
OnureHeTnKa

MyTannoHHast U3MEHYUBOCTh. BUbl
MyTAallWii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIC U
WHIyIMPOBAaHHbBIEC MyTalUu. S iepHbIe
U [UTOIJIa3MaTUYECKUE MYyTalUU.
CoMaTh4ecKue v MoJ0BbIE MyTallUH.
[IprunHBI BOSHUKHOBEHHS MyTallUN.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO Mpolecca. 3aKoH
TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON M3MEHYMBOCTH
(H.A. BaBunos). Buesnepnas
M3MEHYMBOCTb U HACIIEICTBEHHOCTb.
JemoHCTpanuu

Lopmpemuwi: T'. J[le @pu3s,

B. Uoranncen, H. 1. BaBunos.
Tabauywvl u cxemol: «I'eHeTHYECKHUE
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYyTaLHAN».

OO0opynoBanme: )K1BbIe U repOapHbIe
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHkHu (doTorpadun) > KUBOTHBIX
C pa3IM4YHBIMU BUIAAMU
W3MEHYUBOCTH.

PackpriBatTh conep:kaHue TEPMUHOB
Y MIOHSITUI: MyTall¥, XPOMOCOMHBIE
nepecTpoiiku (adepparun),
MTOJIUIUIOU TN, AaHEYIUIOUIUS], MYTaHT,
MYTareHsl.

[IpuBOINTH MPUMEPBI MyTALIHAM,
BCTPEUYAIOIIUXCS Y PA3HBIX OPIraHU3MOB.
Knaccudpunuposats MyTanuu

IO Pa3HBIM OCHOBAHHUSIM.

Pa3znnuatek Ha n1300paxeHusx (cxemax,
TabnuIax) TeHHbIE MyTAllHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BHJIOB: JEJELNH, TyTUIMKALUH,
TPAHCIIOKALINU, UHBEPCHUH; TCHOMHBIE
MYTaLHH.

CpaBHuBaTh MeXx1y co00i MyTanuu
Pa3HBIX BHJIOB.

XapaKTepu3oBaTh CBOMCTBA
MYyTallMOHHOW W3MEHYHUBOCTH.
HaspiBaTh IpuymHBI MyTaLIUM,
BBISIBJISITh UCTOYHUKU (PAKTOPOB-
MYTareHOB B OKPYKarOIIEH cpelie
(KOCBEHHO).

[IpuBoauTh HOPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKHX PSIOB
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IIpakTuyeckas padora
«MyTtauuu y 1po30(hussl (Ha TOTOBBIX

M HACJIEACTBEHHON U3MEHUYNBOCTH
H. 1. BaBmiioBa 1 000CHOBBLIBATH €I'0

MUKpOTIperaparax)» 3HAYEHUE VISl MPAKTUKH CEITHCKOTO
XO03SIMCTBA
Hroro gacoB mo Teme 6
14 | Tema «I'eHeTHKA YeJI0BEKA)

14.1 | I'eneTrka YemoBeKa. 3 Kapuotun uenoBeka. MexayHapojHas | PackpeiBaTh cojiepkaHue TEPMUHOB
MeTo b1 porpamMma McCleIOBaHus FTeHOMa Y TIOHATHIA: CCKBEHHPOBaHUE, KapTa
MEIUIIMHCKON qesroBeka. MeTo bl H3yUeHUsI TCHETHKH | XPOMOCOMBI, TPOOaH 1, HaCJIeICTBEHHBIE
T€HETUKH YEJIOBEKa: TCHEATOTMYCCKHUH, 0ome3Hn (MOHOTEHHBIE, TTOJTUTCHHEBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MONYJISIIIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHIA.
CoBpeMeHHOE OIpeICICHUE TE€HOTUMA!
MOJTHOIT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomomipto I11[P-ananu3a.
HacnencrBenHble 3a001¢BaHUS
YeJI0BEKa. [ eHHbIE U XPOMOCOMHBIE
Oone3nu yenoBeka. bone3nn

C HaCJICICTBEHHOM
MPEIPACIIONIOKEHHOCTHIO. 3HAUYCHUE
MEIUIIMHCKOU T€HETHKH

B IIPEIOTBPAIICHUU U JICYCHUU
IFeHETUUYECKHUX 3a001eBaHNI YEIOBEKA.
Meauko-reHETUIECKOE
KOHCYJIbTUpOBaHUE. CTBOJIOBBIE

Te€HHbIE, XPOMOCOMHBIE), METUKO-
TEHETUYECKOE KOHCYJIbTUPOBAHUE,
JOPOIOBAsi AMArHOCTHUKA, aMHUOLICHTES.
[lepeuncnaTb 0COOEHHOCTH U3YyUEHHUSI
TEHETUKH YEJIOBEKA U METOIbI
MEJIUIIMHCKOW T€HETUKH.
XapakTepu3oBaTh METOAbI U3YUECHUS
TE€HETUKH YeJI0BEKA (TeHEATIOTHYECKHIA,
OJIM3HEIOBBIN, IIUTOTCHETUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU U,
MOMYJIALIMOHHO-CTATUCTUYECKUI ).
OmnuceIBaTh 11111, 33/1a41

Y TOCTHXKEHUS MEXKTyHAPOIHOM
nporpamMmbl «I'eHOM yeoBeKay.
Paznmmuate Ha M300pakeHUsX (CXemax,
Ta0JaUIIax ) KapThl XpPOMOCOM
(renetnueckue, GU3NUIECKUE,
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kJeTku. [IoHsATHE «T€HEeTHYEeCKOoro
rpy3a». DTUYECKUE aCIIEKThI
UCCJIEI0BAHMI B 001aCTH
peaaKTUPOBaHUA T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue (pakTOPbI HOBBILIEHHOM
YyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3MUECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEN Cpeibl.
['eHeTnyeckast IpeapacoNoKEHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JleMoOHCTpaLun

Tabauywl u cxemwvr: «Kapuortun
4eJIoBeKay, «MeToIbl n3y4eHus
TEHETHKH YeJI0BeKay, «['eHeTnueckue
3a00JIeBaHUs YETIOBEKAY.
IIpakTuyeckas padora
«CocTaBieHHE U aHAIU3 POAOCIOBHON

CHUKBEHCOBBIC).

OnuchIBaTh METOIbI COBPEMEHHOTO
ONpeeICHNs TEHOTUIIa OpraHru3Ma;:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM UHCIIC

¢ nomoipro [ II1P-ananu3a.
XapakTepu30BaTh HACIEICTBEHHbIE
3a00JIEBaHMs YEIOBEKA U 3a00JICBaHUS
C HACJICJICTBEHHOM
MPEPaCIIONOKEHHOCTBIO.
CpaBHUBATh T€HHBIE, XPOMOCOMHBIE
00JIC3HU YeJIOBEKa M 00JIC3HU

C HACJICJICTBEHHOM
MPEAPACTIOIO0KEHHOCTBIO.
VYcranaBnuBaTh B3aUMOCBSI3b MEXKY
HAacJIeACTBEHHBIMH 3a001¢BaHUSIMHA
YyeJIOBEKa M MX TeHETHYECKOM OCHOBOI.
OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS

B MIPEIOTBPAIIEHUU U JICYCHUU
HacCJIEeCTBEHHBIX 3a00JICBaHUH
YyeJIOBeKa

Hroro yacoB no teme 3
15 | Tema «CeneKkuusi OpraHu3MoB»
15.1 | OcHOBHBIE TOHATHS 1 JloMecTHKaus ¥ CelneKLusl. PackpbIBaTh cofiepxKanne OCHOBHBIX

CCJIICKIIMHU

3apoKAEHUE CEeNEKIUN
U JIOMECTHUKAINU. Y YeHHE

MMOHSATUM: CEJIEKIUS, IOMECTUKAIIHS,
MPUMUTUBHAS CETIEKIINSI,
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H.W. BaBumnosa o LlenTpax
MPOUCXOXKICHUS U MHOT000pa3us
KyJbTYPHBIX pacTeHuil. Poib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
XKUBOTHBIX. COpT, MOpOJA, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSAIOB

B HACJICJICTBEHHON N3MEHYUBOCTH
H.N. BaBuioBa, ero 3HaucHue

JUJISL CEJIEKIITMOHHOM pabOoTHI.
JleMoOHCTpaL U1

Ilopmpemui: H. 1. BaBuios,

H. B. Muuypumn, I'. /1. Kapneuenxo,
I1. I1. Jlykbsinenko, b. JI. Acraypos.
Tabnuyvl u cxemol.: «LleHTpBI
MPOUCXO0XKIEHUS U MHOTO00pa3us
KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKHX PAIOB

B HACJIEZCTBEHHOW N3MEHYUBOCTH.
JlaboparopHasi padora
«/3yueHnue copToB KyJIbTYPHBIX
PACTEHUM U MOPOJ JOMAIIIHUX
KUBOTHBIX)

KOMOWHATUBHAS CEJIEKITUs, COPT,
opoAa, ITaMM.

ITepedyncisiTh OCHOBHBIE ATAIIBI
Pa3BUTHS CEIEKIIMU KaK MpoIliecca

Y HAYKH.

XapakTepu30oBaTh COAEPKaAHUE
yuenus H. U. BaBunosa

o LlenTpax mpoucxoxaIcHUs

1 MHOTO00Opa3us KyJIbTYPHBIX
pacTeHui.

IToka3biBaTh LIEHTPBI MPOUCXOKICHUS
1 MHOT000pa3us KyJIbTYPHBIX
pactenui u LleHTpsl foMecTUKAIIUH
JIOMAIIIHUX )KUBOTHBIX HA KapTe
MHPa, CBSI3bIBATh UX MECTOMOJIOKECHUE
C OYaraMu BO3HUKHOBEHUS JIPEBHEUIIINX
ABUJIN3ALINN.

CpaBHHBATH COPT, IOPOAY, LIITAMM

C BUIaMU-POJUYAMH.

OO60CHOBBIBATh 3HAUCHHE 3aKOHA
TOMOJIOTUYECKHX PAJIOB

B HACJIEJICTBEHHON NU3MEHYUBOCTHU

H. W. BaBusioBa 111 CeNEKIIMOHHON
paboTHI.

OnuchIBaTh MEPCIEKTUBBI
JIOMECTUKAIMUA U CO3/TAaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTCHUH, IOPOJT

93




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

JOMAITHUX KMBOTHBIX U IITAMMOB
MHUKPOOPIraHU3MOB

15.2

MeTto bl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
H3YUYCHUE

1 UCTI0JIb30BaHUE
TeHESTHYCCKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.
HckyccTBeHHBIN OTOOP: MacCOBBII

Y UHJAUBUIYAJIbHBIN. DTaIbl
KOMOMHAIIMOHHOMN CEIEKIINH.
HcnbiTanue Mpon3BOAUTENEH

10 MOTOMCTBY. OTOOP 1O F€HOTHUITY

C TIOMOIIIBIO OIEHKHU (hEeHOTHIIA
MMOTOMCTBA U OTOOP IO T€HOTUITY

¢ noMoikto ananuza JJHK.

M cKyCcCTBEHHBINM MyTareHe3 Kak METOT
CEJIEKIIMOHHOM pabOThI.
PagmannoHHbBIN 1 XUMUYECKHUHN
MyTareHe3 Kak ICTOYHUK MYTaIluii

Yy KyJIbTYPHBIX (h)OPM OpTraHU3MOB.
Hcnonb30BaHWE TEHOMHOTO
pEIaKTUPOBAHUSA U METOJIOB
pexomOuHanTHBIX JIHK nms nonyuenus
MCXOJHOTO MaTepuaa JJisi CEJIEKIUH.
[Tonyuenue nONMUILIOUIOB.
BryTpuBugoBas rubpuanzaimsi.
bau3kopoICTBEHHOE CKPENIUBAHUE,
iy uHOpuauHT. HepoacTteenHoe
CKpeIIMBaHue, WK ayTOPUIUHT.
I'eTepo3uc 1 €ro MpUYMHBI.
Hcnonb3oBaHue reTepos3uca

PackpsIBaTh coziepkaHue TEPMUHOB

Y TIOHATUHN: UCKYCCTBEHHBIN 0TOOD,
IPOU3BOJIUTEIH, IKCTEPBED,
OJIN3KOPOJCTBEHHOE CKPEIINBAHUE,
WJIM UHOPUJUHT, HEPOICTBEHHOE
CKpEUIMBaHUE, WU ayTOPUIUHT, YUCTAS
JUHUS, TeTepo3uc (TUOpUaHAas cCuiia),
T€HOMHOE PEIAKTUPOBAHME,
HCKYCCTBEHHBII MyTareHes, (pakTopsbl-
MyTAareHsl, MOJUIIJIONUIbI, OTAAJICHHAS
ruOpuan3alnsl, CCKBEHUPOBaHUE.
XapakTepru3oBaTh OCHOBHBIE METOIbI
CEJICKLIMN PACTEHUI U JKUBOTHBIX:
HCKYCCTBEHHBI OTOOD

Y THOpUAM3ALIHIO.

CpaBHUBATH MacCOBBIA UCKYCCTBEHHBIN
0TOOp C MHANBUAYAIbHBIM, TOKA3bIBATh
UX 3HAYEHUE IS CEIEKLIUN
KYJIbTYPHBIX PACTEHUHN U JOMAITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE IPUMEPDI
OTJAJICHHOM TMOPUAN3AIINY B CENCKIIUH.
OnucsiBath onbIT I, J[. Kapneuenko

0 MIPEOOJIEHHIO OECIIIoaUs
MEXBUI0BBIX THOPHUIOB.
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B cenekuuu. OtnaneHHas
rubpunuzanus. [Ipeogonenue
OecruToaus MEXBUTOBBIX THOPHIOB.
JloCTHXKEHUS CEEKINU PACTEHUMN U
AKUBOTHBIX.

CoxpaHeHure 1 U3y4YEeHHE TEHETUYECKHUX
PECYpPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX pOAUYEN ISl CO3AaHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIILCKOXO3SIICTBEHHBIX KYJIBTYD.
JleMoOHCTpaLun

Iopmpemuwi: H. 1. BaBuiios,

N. B. Muuypum, I'. /1. Kapnieuenko,
H. bopnoyr, /1. K. benses.

Tabauywl u cxemwl: «MeTomab
cenekuun», «OtTnaneHHas
rubpuauzanus», «MyTtarenes».
JlaGopaTopHnasi padora

«/3yuenune METO0B CENEKIIUU
pacTeHu»

IIpakTnueckas padora

«ITpuBuBKa pacTeHU».

IKekypcusi «OCHOBHBIE METObI

1 IOCTHIKEHHUSI CEJICKITUU PACTCHUI

Y )KMBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIINIO, IIJIEMEHHYIO (hepmy,
COpPTOUCIIBITATENbHBIN YYaCTOK,

Pa3znmnuathk Ha M1300paXkeHUX (CXemax,
TabIuIAax) y OTACIbHBIX
MPEICTaBUTEIICH KOHKPETHOTO COpTa
1 TIOPOBI XO35HCTBEHHO IIEHHBIC
MIPU3HAKH, HCOOXOIUMBIC YCTIOBEKY.
XapaKkTepru30BaTh POJIb CEICKIINN

B 00€CIIeYeHUH MPOIOBOJILCTBEHHON
0Ee30I1aCHOCTH YEJI0BEYECTBA.
[TprBOIUTH KOHKPETHBIC IIPUMEPHI
JTOCTHKCHUN CEJICKIIMH KYJIBTYPHBIX
pacTeHUH U TOMAITHUX KUBOTHBIX

B Poccun
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B TEILUIMYHOE XO3SIMCTBO,
B JJAOOPATOPHIO arpOYHUBEPCUTETA
WJIM HAYYHOTO IIEHTPa)»

HToro yacos no teme 4
16 | Tema «BHOTEeXHOJIOTHA M CHHTETHYECKAS OMOJIOTHSI»
16.1 | buorexHoMOTHs KaK 1 OOBEKTHI, UCIIOJIb3YEMBIE PackpriBaTh coiepxaHnne TEPMUHOB

HayKa M OTpacib
POU3BOCTBA

B OMOTEXHOJIOTHHU, — KJIIETOYHBIE

U TKaHEBbBIE KYJbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumonHast OMOTEXHOJIOTHUS:
XJIeOOTIEUeHHE, MTOTYyUCHUE
KUCJIOMOJIOYHBIX MTPOJYKTOB,
BUHOJENHE. MUKPOOMOJIOTUYECKHI
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJIOTHIA.
[TpousBoacTBO O€IKa, aAMUHOKUCIIOT
Y BUTAMUHOB.

JemoHCcTpanuu

Tabnuywvr u cxemol.: «Mcroap3oBanue
MUKPOOPraHU3MOB B TPOMBIIIJIEHHOM
MIPOU3BOICTBE.

Jlaboparopnasi padora

«3yuenure o0beKTOB
OMOTEXHOJIOTHI.

IIpakTHyeckas padora
«ITonyyeHne MOJIOYHOKHUCITBIX
MIPOYKTOBY.

Y TTOHSATHH: OMOTEXHOJIOTHS,
TpaauIMOHHAs] OMOTEXHOJIOTHS,
MHUKPOOHOJIOTHUECKUI CHHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOJIOTHS.
[TepeuncnsaTh HanpaBICHUS
OMOTEXHOJIOTHH, LICJIN U 3aJ1a4H,
CTosIIIME TIepe] OMOTEXHOJIOTUEH.
Xapaktepu3oBaTh OOBEKTHI,
HCIIOJIb3yeMbl€ B OMOTEXHOJIOTUH, —
KJICTOYHBIC ¥ TKAHEBBIE KYJIbTYPBHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METOIBI
TPaTUIIMOHHON OMOTEXHOJIOTHU

1 TOCTH)KCHUSI MUKPOOHOJIOTHICCKOMN
TEXHOJIOTHH.

OOO0CHOBBIBATH 3HAUCHHUE
OMOTEXHOJIOT U

JUTSL CEITbCKOXO03SIMCTBEHHOTO
MTPOM3BOJICTBA
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Ikckypeus «buorexHonorus —
Ba)KHEIIIas MPOU3BOIUTENIbHAS CHJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BO/JICTBO)»

16.2

OcHOBHBIC
HaIPaBIICHUS
CHUHTETHUECKOMN
OMOJIOTUH

Co3pnanue TeXHOJIOT Uil

Y HHCTPYMEHTOB LIEJICHAIIPABIECHHOIO
VM3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TTOIYy4YECHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
COAEpKaLMX HE BCTPEYAIOIIUECS

B NpUpOAe OMOCUHTETUYECKUE MYTH.
Knerounas nnxenepusi. Meto bl
KYJIBTYPBI KJIETOK U TKAaHEW paCTEHUU U
#uBOTHBIX. Kprobanku. Comarnueckas
ruopuan3aLus 1 COMaTUYECKUM
amOpuorenes. Mcnonas3oBanue
rarIouJI0B B CEJIEKIIMUA PACTEHUM.

M cKyCcCTBEHHOE OIUIOOTBOPEHHE.
PexkoHCTpyKIIMS AMLIEKIIETOK U
KJIOHUPOBAHME KUBOTHBIX. MeTo
TPAHCIUJIAHTALIUU AJIEP KIETOK.
JlemoHCTpauuu

Tabauywl u cxemol: «Knetounas
VMHKEHEPUS»

PackpbiBaTh cojiep:kaHe TEPMUHOB

Y TIOHSATHUM: KJIETOYHAsI UHKEHEPUSI,
KJICTOYHAS TEXHOJIOTHS, METO/I
KYJBTYPBI KIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, ITIOPUIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBLHOE
Pa3MHOXEHUE PACTEHUM, COMAaTHYECKast
ruOpUAN3aLINS, TaIUIOU b, THOPUIOMBI,
MOHOKJIOHAJIbHBIC 1 IMOJIMKIIOHATbHBIC
aHTUTEJa, METO]l TPAHCIUIAHTAIIUH SI/Iep,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HamnpaBJICHUS] CAHTETUYECKOU
OMOJIOTHH.

OnuchiBaTh HA KOHKPETHBIX MPpUMEpPax
METO/Ibl KJICTOYHON MHKEHEPHH.
[TpuBOAUTH PUMEPHI UCTIOJIB30BAHUS
MOHOKJIOHAJBHBIX U IMOJUKIOHAIBHBIX
AHTUTEII B MCIULIMHE.

OuenuBaTh 3HAYCHUE CUHTETUYECKOM
OMOJIOTHH JISI CEILCKOTO X0351CTBA

1 MEIUIAHBI
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16.3 | XpomocomHast 1 XpOMOCOMHas 1 TeHHAsI HH)KEHEPUSL. PackpbIBaTh cofiep>KkaHNe TEPMUHOB
Y TCHHAsI MH)KEHEPHS HckyccTBEHHBIN CUHTE3 IeHa U Y TIOHATHUI: TCHHAS] UH)XKCHEPHS,

KOHCTPYHPOBaHUE PEKOMOMHAHTHBIX PECTPUKLIMOHHBIE SHIOHYKJICA3bl
JHK. JloctrykeHus 1 epCIeKTUBbI (pecTpukTassbl), IUNKUE KOHIBI,
XPOMOCOMHOI ¥ TCHHON HH)KEHEPUU. IJIa3MHU/JIbI, PECTPUKLUA,
DKOJIOTUYECKUE U ITUYECKHE JUTUPOBaHUE, TpaHCHopManus,
po0JIeMbl TEHHON UH)KEHEPUU. CKPUHUHT, TPAHCT€HHbIE
JleMoOHCTpaLun (reHeTryecKku MO (PUIIMPOBAHHBIE)
Tabnuyvl u cxemwl.: «I'eHHas OpraHU3MBI.
WUHKEHEPUS» OnuceIBaTh METO/BI

PENPOAYKTUBHOTO U TEPAIIEBTUYECKOTO
KJIOHUPOBAHMUS, KIICTOUHBIC T
€XHOJIOTHH U CITOCOOBI TEHETUYECKOM
WHXXEHEPUHU.

XapakTepu3oBaTh JOCTUKEHUS TEHHOM
WHXXCHEPUH.

O1ieHUBaTh 9KOJIOTHYECKHUE

Y ATUYECKHUE TPOOIEMbI
KJIOHUPOBAHMS U CO3/1aHUS
TPAHCTEHHBIX OPTaHU3MOB,
MEPCIIEKTUBBI PA3BUTHUS

XPOMOCOMHOW Y TEHHOM

WHXXCHEPUH
16.4 | MegumuHCcKHe 1 MenumnmacKkrue OMOTEXHOJIOTHH. PackpriBaTh coneprxanue
OMOTEXHOJIOT U TEPMHUHOB U OHSITUN: METUIIUHCKAS

OMOTEXHOIOTUs, METaO0OJIOMHBIN
aHaJIU3, FTEHOLIEHTPUYECKUN aHAJIU3,
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IIEPCOHAIN3UPOBAHHAS MEAUIIVHA,
pereHepaTuBHas MEIULIMHA.
XapakTepu30BaTh METObI
MeTab0JIOMHOTO U FT€HOLEHTPUYECKOTO
aHaJIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kieToK; [II{P-auarnocTuky; TapreTHyro
TEpaIuIo paka

HToro yacos 110 Teme 4
PezepBHOE Bpemst 1
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
/1 4acoB o0ydJaronmxcs

y4eOHOTO MpeaAMeTa

Tema «Sapoweﬂne " pa3sBUTHUE IBOJIIOIMUOHHBIX HpeIlCTaBJ]eHI/Iﬁ B OMOJIOTHM »

11

DBOJIIOLIMOHHAA 1
teopus Y. JlapBuHa

OBonmonnonHas Teopus Y. JlapBuHa.
[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HAy4Hast
nesarenpHocTs Y. JlapBuHa.
JdemoHcTpauuu

Ilopmpemuwi: Apucrorens, K. JIunue,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. Krwosbe, Y. JlapBuH.

Tabnuyol u cxemol: «Cructema >KUBOU
npupoasl (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3m
dbopmupoBaHUs TPUCTTOCOOICHUIMA

Yy PAaCTEHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa ryremectsus U. /lapsunay,
«Haxonxu Y. JlapBuna»

PackpsIBaTh coep:xkaHne TEPMUHOB

Y TIOHATHI: KPEallMOHU3M, BH/I,
cucTeMaTuka, OMHapHas HOMEHKJIaTypa,
HCKYCCTBEHHAs CUCTEMA
KJIacCU(PUKAMKA OPTaHU3MOB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu30BaTh B3IJIs1bI
Apucrorens, Omnenokia, Jlykpeuus
Kapa, /1. Pes na pa3Butue :KuBOu
MIPUPOIBI.

OuenuBath Bkiag K. Jlunnes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3TJIS/IbI HA BUJT

u >BoJironuio K. JInnnes, XK. b.
Jlamapka u Y. [{apBuHa.

Kputnuecku oneHnBaTh
KpEaIlMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIpUPOY.

ITepeuncnarh KyJbTYpPHO-UCTOPUUECKUE
Y €CTECTBEHHO-HAYYHBIE MPEANIOCHUIKA
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IIOSIBJICHUS SBOJIIOLIMOHHOM TEOpUN

Y. /lapBuHna.

OnuceIBaTh poJib HCTOPHUYECKOTO
METO/1a.

N3narats CylHOCTH HBOTIOLIMOHHON
teopun Y. /lapBuHa.

Ha3biBaTh OCHOBHBIE (PaKThl OHMOTpapuu
Y. JlapBuHa ¥ 3Tansl CO34aHus UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBroKyIye cusl
HBOJIIOLIMY BHUJIOB
no Y. JlapBuny

JIBMOKyIIME CUJIBI 3BOJIIOLMU BUOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb Pa3MHOKECHHUSI
OpraHM3MOB, HaClIeZICTBEHHAS
U3MEHYHUBOCTh, OOphOa

3a CylIECTBOBAHUE, €CTECTBEHHBIN
¥ MUCKYCCTBEHHBINA O0TOOD).
JdemoHcTpauuu

Ilopmpem: Y. JlapBuH.

Tabauywl u cxemwvl: «Popmbl OOPHOBI
3a cymectBoBaHuey, «Ilopossl
roiry0eit», «MHoroobpaszue
KYJIbTYPHBIX (DOPM KaIryCThI»,
«ITopobl JOMAIIHUX KUBOTHBIX,
«Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIICHUS IBMXKYIIUX CHJT
HBOJIFOLIUI

PackprIBath cosiepkaHue TEPMUHOB

Y TOHSTHUI: HACIEJCTBEHHOCTD,
M3MEHUYHMBOCTb, UICKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CylllecTBOBaHMUE,
€CTeCTBEHHBIN 0TOOD.

N3narath CylmHOCTh yUeHUS

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu30oBaTh ABMKYIIUE CHJIBI
ABOJIIOLIMM BUIOB 10 JlapBUHY.
[IpuMeHATh 3HaHUSI O ABMXKYIINX CHJIAX
ABOJTIOITMHU BUOB 10 [lapBuny

TU1s1 OOBSICHEHUSI MHOTOOOpa3usl BUJIOB,
MOPO/JT IOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX pacTCHUH
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1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpriBath cojiepkaHue TEPMUHOB
CUHTETUYECKON spommonuu (CTD). HelitpanbHas Y IIOHSATHN: TAPBUHU3M, MYTAallUH,
TEOPHUU IBOJIIOLINHU Teopust 3BoJitoIuu. CoBpeMeHHast MYyTallMOHHBIN MPOIECC.

ABOJIIOIIMOHHAsS OMOJIOTHSI. OOBACHATH MPUUUHBI KPU3UCA
3HavYeHUE PBOJIIOIMOHHOMN TEOPUU JTapBUHU3MA.
B (hOPMUPOBAHUH €CTECTBEHHO- OO60CHOBBIBATH 3aKOHOMEPHOCTH
Hay4YHOU KapTHUHBI MUpA. TpaHchopMaIy 1apBUHU3MA
JeMoHCcTpanun B CUHTETUUYECKYIO TEOPHIO SBOJTIOIINHU
Ilopmpemuwi: C. C. UeTBEpHUKOB, (CTD).
. W. lImansraysex, [. Xonaein, N3narate ocHOBHBIE noJtoxkeHust CTD.
H. K. benses. OuenuBats Brian ['. Jle @pusa,
Tabnuyol u cxemvt: « OCHOBHBIE C. C. YerBepukona,
MTOJIOYKEHUSI CHHTETUYECKOU TEOPUH N. . llImaneraysena, /. K. bensieBa
3BOJIIOLIUN B (popmupoBanue CTD.
OuenuBath 3Hauenune CTO
B (h)OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacoB no teme 4
2 | Tema «MuKpPO3BOIIOLMS U €€ Pe3ybTaThD)

2.1 | Dranbl 3 [Tonyndamusa kak 31eMeHTapHas PackpsIBaTh coepxanue TEPMUHOB
ABOJTFOIIMOHHOTO eauHuIa 3BoiroIuu. CoBpeMEHHbIE Y TIOHSATHUI: MUKPOIBOJIIOLIUS,
nporecca: METO/Ibl OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIHMS, MyTaIlUH, MTOMYJISIINS,
MHUKPOIBOJTIOITHUS pazHooOpasus U CTPYKTYPhI KOMOWHAIIUY T€HOB, TeHO(DOH]I,
¥ MaKpO3BOJIIOITHS. nomyssiiui. U3menenue renogonia AJIEMEHTAPHOE YBOJIIOIIUOHHOE SIBJICHUE.
[onynsiuus — NOMYJISIUU KaK 3JIEMEHTApHOE XapakTepu30BaTh MUKPOIBOJIIOLUIO KAK
AJIeMEeHTapHast ABOJIFOLIMOHHOE SBJICHHE. 3aKOH STaN MOSIBICHUS MPUCTIOCOOICHUN
eIMHUIIA YBOJIIOIIUU reHeTu4eckoro paBHoBecus J. Xapau, | U BUI000pa3oBaHUS.
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B. Baita6epra.

JdeMoHcTpauuu

Tabauywvl u cxemwvr: «MyTaumoHHas
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTypa Buaa», «Cxema MposiBICHUS
3akoHa Xapau—BaiinOepray.
JlabopaTropnasi padora

«BpIsBIIEHNE N3BMEHUYMBOCTH Y 0CO0€EH
OJIHOTO BHJIa»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AJIIEMEHTAPHYIO €IMHUILY SBOITIOLUU.
[lepeuncnaTs NpU3HAKU UACATBHON
HOIYJISIIUY U OOBSACHATH YCIOBHS
BBIIIOJIHEHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEOIINECS 3HAHUS

11 OOBSICHEHUSI IPUYUH U3MEHYMBOCTH
y oco0ei 0JJHOTO BUAA

2.2

DneMeHTapHbIe
(haKTOpBI SBOJIOIIUU

DneMeHTapHble PaKTOpbl (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTb. [Ipeiid renos —
Clly4yaliHble HEHAPABJICHHBIE
W3MEHEHHS 4acTOT aJIenen

B onynsanusix. IHQexT ocHoBaTENS.
Murpannu. U30msimus nomynsinui:
reorpadudeckas (IpoCTPaHCTBEHHAS ),
Oounonornyeckas (penpoyKTUBHAS).
JdemoHcTpauuu

Ilopmpemuwi: C. C. UeTBEpHKOB,

3. Maiip.

Tabauyvt u cxemwvl: «JIBUKyIIME CUITBI
ABOJIIOLINY, « DKOJIOTHYECKas
V30JISI0MS OMYJISINUNA CEBAHCKOU
dopenm», «I'eorpaduueckas u3omasus
JMCTBEHHUIIBI CHOMPCKON

PackpbIBaTh cosiep>kaHE TEPMUHOB

Y TTIOHATHN: MYTAIMOHHBIN IPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALMH, U30JISIIUA, TeorpadudecKas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
Oounonornyeckas (penpoayKTUBHAs)
u3ossiys, dppext ocnoBatens, 3pdexT
OYTBUIOYHOTO rOPJIBIIIKA.
XapaKkTepu30BaTh JIEMEHTAPHBIE
(aKTOPBI (IBYKYIINE CUITBI) SBOJIOIUU.
OuenuBatsh Bkiaa C. C. YerBepukona,
3. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUEHUS.

OOBICHATH IPUINHBI HEHATPABIIEHHOTO
NENUCTBUS AIIEMEHTAPHBIX
ABOJTFOITMOHHBIX (haKTOPOB.

[IpuMeHsTh UMEIOIITUECS 3HAHUS
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Y JJUCTBEHHUIBI TAYPCKOM»,
«lTormynsiuOHHBIE BOJIHBI YUCIEHHOCTH
XUILIHUKOB U KEPTB»

O IBIKYIIMX CUIIAX IBOJIOIUH
11 OOBSICHEHUS IPUYUH PA3HOO0pa3ust
reHo(oH/1a MOMYJISIIUI OAHOTO BUa

2.3

EcrecTBeHHBIN
oTOOp —
HAMPaBJIIOIAN
(hakTop PBOJIIOIIUU

EctecTBenHsIit 0T00p —
HaIPaBJSIOMUN (PaKTOP IBOJIOIHH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBYKYIIUNA, CTAOMITH3UPYIOIIHA,
pa3phIBatOIUi (AU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HukHOBEHME

Y DBOJTIONNS COIMMATBHOTO MTOBEICHUS
KUBOTHBIX.

JeMoHcTpanun

Tabnuywl u cxemol: «CxeMa qeHCTBUS
€CTECTBEHHOTO 0TOOpay, «DopMbl
OOpBOBI 3a CYIIECTBOBAHUEY,
«HaycTpranbHbI METAHU3MY,
«OKuBbIe ucKoIIaempie»

PackppiBaTh copepkaHrne TEPMUHOB

Y TIOHSTHI: €CTECTBEHHBIN 0TOOP,
JBYKYIIUNA OTOOP, CTAOUITU3UPYIOITUI
0TOOP, pa3phIBAIOIINKI 0TOOP, MOJOBOI
otbop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HAPABJISIFOITYIO CHITY
ABOJIIOLINH, €T0 (DOPMBI.

Paznuuate hopMbl €CTECTBEHHOTO
oTOOpa B MOMYJISAMUSIX, PUBOIUTH
MIpUMEPHI ACHUCTBUS B TTOMYJISIIASIX
(dhopmM ecTecTBEHHOTO OTOOpA.
OOBICHATH MPEATIOCHUTKA

IUISL IEUCTBUSI ABKYILEH

U crabunusupyroniei popm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaTh (HOPMBI €CTECTBEHHOTO
oTOOpa, JAeaTh BEIBOABLI HA OCHOBE
CpaBHEHHSI.

[IpuMeHSATh UMEIOTITUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

TUTsI OOBSICHEHUS TIPOIIECCOB,
MPOUCXOISIIIIUX B TOMYJISIIIUSX BUJIOB
OpPTraHU3MOB

104



denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

2.4

[TprcnocobaeHHOCTh
OpPTraHU3MOB KaK
pe3ynbTar
MUKPOIBOIIOIUU

[Ipucnoco61eHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKPO3BOJIIOLIMH.
BoznukHOBeHME TTpHCTIOCOOICHUN

y Opranu3MoB. ApoMopQ o3l

u uanoananrauuu. [Tpumepst
IPUCIIOCOOJIEHUH Y OPraHU3MOB:
Mopdonoruueckue, GU3n0I0TUIECKue,
OMOXMMHUYECKHE, TIOBEIEHYECKUE.
OTHOCHUTENBHOCTB MPUCIIOCOOJIEHHOCTH
OpraHHU3MOB.

JeMoHcTpanun

Tabauywl u cxemol:
«IToxpoBUTENBCTBEHHAs OKpACKA
KUBOTHBIX», «[Ipenynpexaaronas
OKpacka *UBOTHBIX),
«DPU3NONOTUYSCKUE Al Talliny,
«IIpucnocobIeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTH.
Oo6opynoBanue: repbapun pacTeHUN;
KOJUIEKLIUY HACEKOMBIX; Uyyelia ITHUL] 1
3BEpEU C IPUMEPAMU PA3IIMYHBIX
MIPUCTIOCOOICHUA.

JlaGopaTopHas padora
«IIpucnocobyeHnss OpraHu3MoB U UX
OTHOCHTEIbHAs 1eJIeCO00Pa3HOCTHY.
JlabopaTtopHnas padora

«M3yuenne apoMoppo30B 1

PackprIiBath cojiepkanne TepMUHA
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
(amanranus), apomopdos,
UANOaJanTaLysl.

[TpuBOANTH KOHKPETHBIE IPUMEPHI
MPUCTIOCOOJICHUI OPTaHU3MOB
(Mopdoniornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHUYECKUE, TTOBEJICHYECKHE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTraHU3MOB.
[TpuBoauTH IpUMEPHI apOMOP(HO30B

Y UIMOAIANTAllMI y pACTEHUM

Y KUBOTHBIX.

OOBICHATH pOIb apOMOP(PO30B

B OCBOCHUHU OpraHU3MaMH HOBBIX CPeJT
oOuTaHusl.

OOBIICHATH POJIb UTMOATATI TAIIHI

B ITPUCIIOCOOJICHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
JIoKa3pIBaTh OTHOCUTEIILHBIA XapaKTEP
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MIPUMEPBI OTHOCUTEILHOCTH a/IanTaIui.
PackppIBaTh 3HAUCHHE IBIDKYIIIMX CHJT
HBOJTIOIUHU B (DOPMUPOBAHHUH
MIPUCTIOCOOICHUI
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WIMOAIANTAlNN Yy pACTCHUI
U >KUBOTHBIX)

2.5 | Bun, ero xputepun Bun, ero kpurepun u CTpyKTypa. PackpsIBaTh coepxaHue TEPMUHOB
U CTPYKTypa JdeMoHcTpanun Y TIOHATHN: BUJ, KpUTEPUHU BUA,
Tabnuywl u cxemvr: «Kputrepun Buna», | monumophusM, BUABI-IBONHHUKH, apeal,
«Bunpl-nBoHUKNY, «CTPYKTYpa BUAA | SKOJOTMUYECKAs HHIIA, OIYIISIHUS,
B IIPUPOIEN. BUJIOBOM KapUOTHII, KOCMOIIOJIUTHI,
OGopynoBanne: rep6apuu pacTeHUH; | SHAECMUKH, TOABUIBI, SKOTHIIBL.
KOJUICKIIMU HACEKOMBIX; Uydesa NTULl | XapaKTepu30BaTh KPUTEPHUU BHIA
Y 3BEPEU pa3HbIX BUIOB. (Mopdonoruyeckuii, TeHETUUECKHA,
JlaGopaTopHasi padora OMOXUMHUYECKUM, reorpapuiecKuii,
«CpaBHEHME BUIOB HKOJIOTMYECKUN, ONOXUMUYECKUI).
110 MOP(}OJOTUUECKOMY KPUTEPHUIO» OOBsICHATH HEOOXOTUMOCTh
HCIIOJIb30BaHUs BCEM COBOKYITHOCTH
KPUTEPUEB JIJIS1 ONIPEIETIECHUS BUAOBOM
IIPUHAJIEKHOCTH OPTraHU3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPUBHUAOBBIEC TPYIITUPOBKHU.
OOBICHATH TPUYHUHBI
CyILLIECTBOBAHUS MOHO-
Y TIOJIMTUITNYECKHUX BUIOB.
CpaBHUBATH BUJBI
o Mop(osoruyeckomy
KPUTEPUIO
2.6 | BugoobpazoBanue Bunoobpa3zoBanue kak pe3ysbTar PackpeiBaTh conepkaHne TEPMUHOB
KaK pe3yibTaT MUKpPO3BOJIFOLMU. M30imsmus — U MTOHSTUI: BU000pa30BaHUe,
MUKPO3BOJIIOLUH. KIIF0UeBOM (pakTOp BUA00Opa30BaHUS. M30JIALMS, KOIBOJOLUSL.
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CBs13b
MHUKPO3BOJIFOITUN
U SIIUIEMUAOIIOTUHA

[Tytu 1 cioco6b1 BuI000Opa30BaHUS:
ajutonaTpudeckoe (reorpadudeckoe),
CUMITaTPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuan3anms). JmureasHocTh
ABOJTFOIMOHHBIX TTPOIIECCOB.
Mexanusmbl HOpMUPOBAHUS
OMOJIOTUYECKOTO pPa3HO00pasusl.
Pons sBosoniionHoM 6uoI0TUN

B pa3pabOTKe HAyYHBIX METOOB
COXpaHEeHUs1 OMOpazHO0Opa3usi.
MUKpOIBOTIOIUS U KOIBOJIIOIIHS
Mapa3uTOB M UX X0351€B. MeXaHU3MBI
dbopMHpOBaHUS YCTOWYHNBOCTH

K aHTUOMOTHUKAM U CTIOCOOBI 00pHOBI
C HEW.

JdemoHcTpauuu

Tabnuywl u cxemot. «CrocoObl
BUJ1000pa3oBanus», «I eorpadguyeckoe
BUI000pa30BaHUE TPEX BHUIOB
JaHABIICHY, « IKOJTIOTHYECKOE
BUI000pa30BaHNE BUIOB CUHUIDY,
«lTonunmon el pacrenuin», «Kamycrao-
peIeUYHBIN THOPUTY.
Oo6opynoBanue: repOapuu pacTCHHMA
OJIM3KUX BUJIOB, 00pPa30BaBIITUXCS
Pa3TUYHBIMH CIIOCOOAMM

XapakTepu3oBaTh BUA000pa30BaHUE
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBACHATDH POJIb U30JIALIUU

B 00pa30BaHMU HOBBIX BUJIOB.
XapakTepu30oBaTh Pa3IMYHbIE CIIOCOOBI
BU1000pa3oBaHus (AJI0MATPUUECKOE,
CUMIIATPUYECKOE).

[IpuBOAUTH KOHKPETHBIEC IPUMEPHI
BUJIOB, 00Pa30BaBIINXCS PATUYHBIMU
crioco0amu.

[IpuMeHsATh 3HaHUS CIOCOOOB
BUJ1000pa30BaHus sl OObSICHEHUS
MPUYMH MHOT000pa3us BUJIOB.
OOBACHATH BOSHUKHOBEHUE
YCTOMYHMBOCTH MATOTEHOB

K aHTUOMOTHUKAM

Hroro 4yacoB o teme

14
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3 | Tema «MaKkpo3BOJIIOLHUSA U €€ Pe3yJabTAThD»
3.1 | MakposBoJroIus. 1 MeTo1p1 U3y4eHHS] MAaKPOIBOITIOIHH. PackpriBaTh cofiepkaHUE TEPMUHOB
[Taneonronornyeckue [TaneoHTONMOrMYECKHE METO/IBI Y TIOHATUN: MAaKPOIBOTIOIHS
METO/Ibl U3YUECHHUSI u3ydeHus Bomonuu. [lepexonnbie (puitorenes), nepexoiHble GOPMBI,
ABOJIIOLIMH (dopMbI U HPUITOTEHETUUECKUE PSIIBI (bunoreHeTUYECKUE PAIBI,
OpIraHU3MOB. MAJICOHTOJIOTUSI.
JleMoHCcTpauum XapakTepu30BaTh MAKPOIBOJIIOLINIO KaK
Tabnuywvl u cxembi: HaJBHUJI0BYIO 3BOJIIOLMIO 00pa30BaHUs
«DUIOreHeTUYECKUN P JIOIIAAN», KPYIHBIX TAKCOHOMUYECKUX €TUHUII.
«ApXeonTepuKc, «3Bepo3yonie OOBSICHATH 3HaYEHUE
amepby, «Creronedansy, MAJICOHTOJOTUIECKUX UCCIIETOBAHUI
«Purnopute», «CeMeHHBIE JUIS TIOJTy4€eHHUs (PaKTOB HBOJIIOLIUU
MaroOPOTHUKI. OpPTaHU3MOB.
OobopyaoBanme: KOJUIEKLINH, [IpuBOINTH IPUMEPHI OPTAHU3MOB,
repbapuu, MyJISHKU UCKOTTAEMBIX OTHOCSIINXCS K IEPEXOTHBIM
OCTaTKOB OPraHU3MOB dhopmam.
Ha3zbiBaTh rpymimb! OpraHu3MoB,
1151 KOTOPBIX BOCCTAHOBJICHbI
(UTOTeHETUYECKHE PSIBI.
CpaBHUBATH MPOLIECCHI
MaKpO3BOIIOIUN U MUKPOIBOJIOLIIH
3.2 | buoreorpaguueckue 1 buoreorpaduueckrue MeToabl PackpeiBaTh conepkanne TEPMUHOB
METO/Ibl U3YUCHHUSI n3ydeHus 3Bostonuu. CpaBHEHHE U MIOHATHI: Ouoreorpadusi, SHIEMUKH,
ABOJTIOIIUHU ¢bropsl u payHbI MATEPUKOB PEIUKTHI.

U OCTpOBOB. broreorpaduueckue
obnactu 3emin. Buasr-asHaeMukn
U PEJIMKTHI.

OO0O0CHOBBIBATH 3HAYCHUE
ounoreorpaduu 115 U3YICHUS
9BOJIFOIIUH OPTaHU3MOB.
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JeMoHcTpanun

Tabauywl u cxemol:
«buoreorpaduueckue 30Hb1 3eMIINY,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repdapun; KOJJICKIIUU
HACEKOMBIX

[Tepeuncnars Onoreorpaduaeckue
o0nacTu 3eMiu U OOBACHATH TPUYHHBI
UX BBIJICIICHUSI.

CpaBuuBath Quiopy u GayHy MaTepUKOB
¥ OCTPOBOB, PaCTEHUS M JKUBOTHBIX
pa3HbIX Ouoreorpaguueckux ooaacTei.
[IpuBOANTH IPUMEPHI PEITUKTOBBIX
OpPraHU3MOB, BUJIOB-3HJEMHUKOB.
OOBSICHATH IPUYHHBI COXPAHEHUS
BUJIOB SHJIEMUKOB U «OKHBBIX
HCKOIAEMbIX»

3.3

DOMOpHoJIOruuecKue
Y CpPaBHUTEJIbHO-
Mopdororuyeckue
METO/Ibl U3YUCHHUSI
IBOJIFOIIH

OMOpPHOJIOTHYECKUE U CPAaBHUTEIIBHO-
MOp(}OJIOrHYecKre METOIbl U3YUECHHUS
3BONIOLMH. [ eHeTHUeCcKe MeXaHU3Mbl
SBOJIFOLIMM OHTOI'€HE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB.
['omon0rnyHbIE ¥ aHATOTUYHBIE
oprasl. PymuMeHTapHbIe Opraibl

Y aTaBU3Mbl. MOJIEKYJISIPHO-
reHeTUYEeCKue, OMOXUMUYECKUE

U MaTEMaTUYECKHUE METObI

U3y4eHus dBoouu. ['oMonornynbie
reHbl. COBpEMEHHbBIE METO/IbI
MOCTPOCHUS (PUIIOTCHETUYECKHUX
NEPEBBEB.

XPpOMOCOMHBIE MYTAIIUHU U 3BOJIFOLIMS
T€HOMOB.

PackppiBath cosiepkaHie TEPMUHOB

U TIOHSTUH: IMOpUOIOTHS, MOP(OIIOTHS,
TOMOJIOTUYHBIC W aHAIOTUYHBIEC OPTaHBI,
PYIUMEHTBI, aTaBU3MbI, OMOXUMUYECKAS
TOMOJIOTHSL.

XapakTepu3oBaTh SMOPHUOIOTHUECKHIE,
CPaBHHUTEIHLHO-MOP(OJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETUIECKHE,
OMOXUMUYECKHUE, MATEMAaTHUCCKHEC
METO/Ibl U3YUCHUS IBOJTIOIUH.
OOBICHATH 3HAYECHHE HYMOPUOJIOTHUH,
CpaBHUTEIHHOU MOP(OJIOTHH,
MOJICKYJIIPHOM T€HETHKU, ONOXUMHUH,
OmonHGOPMATUKH JJII U3yUCHUS
HBOJIIOLINY OPTaHU3MOB.

OnenuBats Bkiaa A. O. KoBanieBckoro

109



denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

JeMoHcTpanun

Ilopmpemuwi: K. M. bap,

A. O. Kopanesckuii, ®. Mromiep,
9. I'ekkens.

Tabauywl u cxemwvi: «HauampHbIC
CTa Uy SMOPHUOHAJILHOT'O Pa3BUTHS
MO3BOHOYHBIX KUBOTHBIX),
«I"OMOJIOTHYHBIC U aHAJIOTUYHBIC
opraHb, «PyTUMEHTBI», « ATaBU3MBID»,
«XpOMOCOMHBIE HAOOPHI YETOBEKA
U [IUMIIaH3e».

Oo6opyaoBaHme: KOJUICKIINH,
repbapuu, MyJIsKM TOMOJIOTHYHBIX,
AQHAJIOTMYHBIX, PYJAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

B Pa3BUTHE DBOJIOLUOHHOTO YUYECHHUS.
OnuceIBaTh FEHETUYECKNE MEXAHU3MBI
ABOJIFOLIMM OHTOTI'€HE3a U NOSIBJICHUS
ABOJIIOLIMOHHBIX HOBILIECTB.

[IpuBOINTH MPUMEPHI ATABU3MOB U
PYIMMEHTAPHBIX OPTaHOB Y Pa3JIMYHbIX
OpraHU3MOB U OOBACHSITH NPUYUHBI UX
IIOSIBJICHUS.

[IpuBOANTH IPUMEPHI TOMOJIOTUYHBIX

Y QHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

Yy OpPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX IPYIIIL.

[IpuBOANTH IPUMEPHI OMOXUMHUYECKOU
Y TEHHON TOMOJIOTHH.

OueHuBarh 3HaU€HUE OMOMH(OPMATUKH
JUISL U3YYEHUS 3aKOHOMEPHOCTEN
DBOJIFOLIUN

3.4

OO01ue
3aKOHOMEPHOCTH
DBOJIFOLIN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)

sBoIONMH. HeoOpaTuMOCTh SBOJTIOIUH.

AnanTuBHasg paavanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIOIUH.
JdemoHcTpauuu

Tabnuywl u cxemoi.: «I'1aBHBIC
HaIpaBJICHUS YBOJTIONNY, «OO01I1e
3aKOHOMEPHOCTH 3BOJIFOLIHI

PackpbiBaTh cojiep;KkaHUE TEPMUHOB

Y TMIOHATUI: CMeHa (PYHKITUI OpPTaHoOB,
HEOOPAaTUMOCTH IBOJTIOINH, aJalI TUBHAS
paauaiys, HEpaBHOMEPHOCTh TEMIIOB
3BOJIFOLIUH, YEPETOBAHUE TJIABHBIX
HAIPaBJIEHUMN DBOJIFOLIUU.
AHaNU3upoBaTh MPUUKUHBI
Yyepea0BaHus IJIaBHBIX HAIPABICHUI
ABOJIIOLIUU.
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[IpuBOIUTH PUMEPHI

MIPOUCXOXKJICHUS OPraHU3MOB

OT HECTIEUAIIN3UPOBAHHBIX MPEJIKOB U
UX TIPOTPECCUPYIOLIEH CIIEITUATN3ALNH.
OOBICHATH MPUINHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIIOLIUU.

[TpuBOAUTH IPUMEPHI AANITUBHOM
paauauy y OpraHu3MoB.

OOBICHATH TPUUUHBI HEOOPATUMOCTHU
ABOJIFOLIUN

HToro yacoB mo Teme 6
4 | Tema «Ilpoucxoxaenue u pa3BUTHE KU3HU HA 3emJie»
4.1 | I'mnotessl 2 HayuHbie TunoTe3sl MpOUCX 0K ACHUS PackpbiBaTh cosiepKaHME TEPMUHOB

BO3HUKHOBEHUS KU3HU
Ha 3emiie

KU3HU Ha 3emie. AOMOTeHe3

Y nancnepmusi. Jlonayuneie
MPEJICTABICHUS O 3aPOKICHUM KU3HU
(xpearonusm). ['unoresa
MOCTOSIHHOTO CaMO3apOKICHUS )KU3HU
U ee onpoBepkeHue onbitaMu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue Xu3Hu

U acTpOOHOJIOTHS.

JdemoHcTpauuu

Tlopmpemui: ©. Penu,

JI. Cnasutanuaunu, JI. Tacrep.

Tabauyst u cxemvt: «Cxema OIBITA

@. Penny», «Cxema onbiTa JI. [TacTepa

Y TIOHSTHI: KpEalIMOHU3M, BUTAJIU3M,
MaHcIepMusi, aboreHes.

N3naraTe Hay4yHbIE€ TUTIOTE3bI U TEOPUHU
ITPOUCXOKICHHUS )KU3HHA HA 3eMIIE.
OnennBath Bknaxg O. Penn,

JI. Cnannanuanu, JI. ITactepa

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMJIe.
[TepeuncnaTh cTaauu pa3BUTHS KU3HU
Ha 3eMJie, COTJIAaCHO TeOpPHH OMOI033a
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110 U3YUYCHHIO CaMO3apOKICHUA
KHU3HU

4.2

OCHOBHBIE ATaIIbI
HeOpFaHI/I‘ICCKOﬁ
9BOJIFTOIINH

OcCHOBHBIE 3Talbl HEOPTAHUYECKOM
spomonuu. [lnanerapnas
(reonoruueckas) SBOIIOLHSL.
XuMuueckast dBOTIOLHA. AOHMOTeHHBIH
CHUHTE3 OpPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OneiT C. Muiepa
u I'. FOpu. O6pazoBanue nNoJMMepoB
n3 moHoMmepoB. KoanepBarnas
runoreza A.1. OnapuHa, runoresa
nepBuyHoOro O0ynsona /. Xonneiina,
reHetuyeckas runoresa I'. Memnnepa.
Pu6ozumsi (T. Yek) u runotesa
«vupa PHK» V. I'mnGepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.
JlemMoHcTpanun

llopmpemuwi: C. Mumiep, I'. FOpmn,

A. W. Onapumn, JI. Xoneiix,

I'. Memep.

Tabauywvl u cxemol: «CxeMa OIBITA

C. Munepa, I'. FOpu», «Otansl
HEOPTaHUYECKON HBOITIOLIMI.
BupryanbHas 1abopaTtopHas padora
«MopaenupoBanue onbIToB Musiepa—
HOpu 1o u3ydennto abMOreHHOro

PackpriBath coepkanre TEPMUHOB
Y MIOHSITUI: T€0JI0TUYECKasi YBOJIIOIHSA,
XUMUYECKasi IBOIONUS, AOMOTEHHBIH
CUHTE3, IEpBUYHAs aTMocdepa,
KOallepBaTHBIEC KaIljIu, puOO3UMBI,
MIPOOUOHTHI.

XapakTepu3oBaTh OCHOBHBIE 3TAIIbI
XUMHYECKOU DBOJIIOIINH.

Ha3zpiBaTh XMMHUYECKHI COCTaB
MEepBUYHOM aTMOCc(epbl 3eMIIH.
OuenuBath Bkaan C. Muiepa,

I'. FOpu, T. Yeka, V. ['unbepra

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha IPOUCXOKAECHUE )KU3HH Ha 3eMIIe.
OnuceiBaTh yCIIOBHS, HEOOXOIUMBIE
JUTST aOMOTEHHOI0 CUHTE3A
OPraHUYECKUX COCIUHECHUU.
[IpuBOIUTH TPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIU MPOIECCHI
F€HETUYECKOT0 KOMUPOBAHUS

U (hepMEHTATUBHAS AKTUBHOCT.
OO00CHOBBIBATH HEBO3MOKHOCTh
ITOBTOPHOTO BO3HUKHOBEHHUS KU3HU
Ha 3emJe
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CHUHTE3a OPTaHUYECKUX COCTUHEHUN
B IIEPBUYHON aTMochepe»

4.3 | Ucropus 3emiu u Uctopusa 3emiin 1 METOIbI €€ PackpriBaTh coziepaHue TEPMUHOB
METO/IbI €€ U3yUYECHUS u3zyuyeHus. Mickonaemple OpPraHM4eCcKrue | U MOHATUI: T€0XPOHOIOTUS
octatku. ['€0XpOHOJIOTHS U €€ MEeTOMIbI. | (OTHOCHUTEIbHAsI, a0COIIOTHAS),
OtHocuTenbHas U a0COTIOTHAs OKAMEHEIJIOCTH, METO/IbI
FEOXPOHOJIOTHA. [ '€0OXpOHOIOTHYECKAasT | T€OXPOHOJIOTUH, TEOXPOHOIOTUYECKAs
[IKaJa: 30HBI, 3Pbl, IEPUOBL, STIOXH. 1IKaia: 30HbI, PbI, IEPUOJIbI, STIOXHU.
JdemoHcTpauuu XapakTepu30BaTh METOAbI U3YUYCHUS
Tabauywl u cxemol: HMCTOPUM 3EMIIU.
«I"€0XpOHOJIOrMYECKAsT LK. Ilepeuncnsats pa3aesnsl
O0opyaoBaHme: KOJUICKIIUU r€OXPOHOJIOTUYECKOMN IIKAJIBI.
OKAMEHEJIOCTEM, TTOJIE3HBIX OuieHMBaTh 3HAYEHUE UCKOTTAEMBIX
VICKOIIA€MBIX; MYJISKM OPTaHUYECKUX OCTaTKOB JJISl U3yUYEHUsI UCTOPUU
OCTaTKOB OPraHU3MOB. pa3BUTHS )KU3HU Ha 3eMIIC.
JlaGopaTopHasi padora OOBsICHATH XapaKTep pacupeieIeHus
«/3ydeHnue u ONnrcaHrue NCKOMAaeMbIX HCKOIIA€MBbIX OCTAaTKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHUBATH METO/IbI a0COTFOTHOM
Y OTHOCUTEIIBHOM T€OXPOHOJIOTUHU
4.4 | HauanpHBIC 3TAIBI HauvanbHble 3Tansl opraHndeckou PackpsiBaTh coziepkaHue TEPMUHOB U
OpraHUYECKON sBoJironnd. [losBiIeHne 1 3BOTIOLMS MOHSITUI: «IIOCIEAHUNA YHUBEPCATbHBIN
ABOJIIOLIUU NEPBBIX KJIETOK. DBOIIOLIHS 001Ut IPEeI0K», OTHOKIETOUHbIE

MeTabosm3ma. Bo3HUKHOBEHME MEePBbIX
skocucteM. CoBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKH KaK aHaJIoT IEPBBIX

Ha 3emite coobmiecTB. CTpOMATOIHTHI.
IIpoxaprOThI ¥ SyKapUOTBHI.

OpraHU3MBbl, TPOKAPHUOTHI, DYKAPUOTHI,
CUMOHOTEHE3.

XapakTepu30BaTh HaYaJbHbIE 3TAIlbI
OPTraHUYECKOUN IBOJIOLUU.

113




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

[Ipoucxoxienue sykapuot
(cumOuOreHes3). DBOJOIMOHHOE
MIPOUCXOK]ICHUE BUPYCOB.
JdeMoHcTpauuu

Tabnuywl u cxemol: «HadanpHbIE STAIIBI
OpraHuyEeCcKoi 3BOMIOLUNY, «CxeMa
00pa3oBaHUsI 3YKapUOT IMyTEM
cumoOuorenesa», «CTpoeHure BUPyca»

[TpuBoauTH MpUMEPHI apoMOpP(HO30B
MEPBBIX OJHOKJIECTOUYHBIX OPTAHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MTOJIOKEHHUS U I0KA3aTeJIbCTBA TUIIOTE3bI
CUMOMOreHe3a.

JIoKa3bpIBaTh MOJTYaBTOHOMHOCTb
MUTOXOHAPUM U TUTACTH]T, UX
MIPOUCXOKIECHHUE OT IPOKAPUOTUUECKUX
KJIETOK.

JlenaTh BBIBOJIbI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCUHTE3A,
dhopmupoBaHus sAIpa IS JadlbHEUIIEero
pPa3BUTHUS )KU3HU Ha 3eMIJI€.
XapakTepu30BaTh TUIIOTE3bI
MIPOUCXOK/ICHUSI BUPYCOB

4.5

DBOJIIOIUS DYKApUOT

[Tponcxox1eHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIII MHOT'OKJIETOUHBIX
OpPTaHU3MOB.

JdemoHcTpauuu

Iopmpem: N. 1. MeyHHKOB.

Tabauysl u cxemwl: «HauanbHbIE STAbI
OpraHuyecKkoil 3Bononumny», «Crucrema
YKUBOU IIPUPOIBI»

PackpbiBaTh copepkaHHe TEPMHHOB
Y TIOHSITHIA: IIPOKAPHOTHI, SYKAPHOTBI,
MHOTOKJICTOYHOCTb, CIICIIAATH3AIIS
KJICTOK, BUPYCHI.

XapaKkTepru30BaTh MPOUCXOIKICHHE
MHOTOKJICTOYHBIX OPTraHU3MOB.
CpaBHuUBaTh 0COOCHHOCTH
HYKAPUOTHUCCKUX U IPOKAPHOTUUCCKUX
OpTraHU3MOB.

Ha3piBaTh 0OCHOBHBIE apOMOP(PO3BI
9YKapUOT U OIICHUBATh UX 3HAUCHHE
TUIS TalTbHEHIIIeTO Pa3BUTHS KU3HU
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4.6 | OCHOBHBIE ATAITbI OcHOBHBIE 3Tarbl SBOJIONNY BEICIIUX | PackphiBaTh cojiepikaHue TEPMUHOB
ABOJTIOIUU pactenuit. OcHOBHBIE apoMOp(}o3bI Y TIOHSTUI: BOJIOPOCITH, PUHHO(DHUTHI,
pPacTUTEIILHOTO MUPa pacTeHuil. BbIX0 pacTeHUH Ha CyIly. | MXH, TalOPOTHUKOOOpa3HbIE, CEMCHHBIC

[TosiBeHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMHU cymiu. CeMeHHbIe MOKPBITOCEMEHHBIE, OECI0JI0e
pactenus. [IporcxokaeHne IBETKOBBIX | IOKOJICHHUE (CIIOPOQHT), IIOJIOBOE
pacTeHuH. nokoJjieHue (raMeTodur).
JeMoHcTpanun [lepeuncnsaTb OCHOBHBIE ATaIlbl
Tabauyvt u cxemol: «KApomMopdo3bl ABOJIFOLIUM PACTUTEIIBHOTO MUPA.
pactenuity, «PUHHOPUTH, HasbiBaTh 0CHOBHBIE apOMOP(PO3BI
«OIHOKIETOYHBIE BOJAOPOCIINY, pacTeHHH U OLIEHUBATh X
«MHOTOKJIETOUHBIE BOJIOPOCIINY, SBOJIIOIIMOHHOE 3HAYECHHUE.
«Mxny», «[TanopoTHUKWY, CpaBHUBaTh 0COOCHHOCTH CTPOCHUS
«I'onocemenHble pacTeHus», «Opranbl | paCTEHHI Pa3HBIX OTIEIIOB
[IBETKOBBIX PACTCHUI.
Oo6opynoBanme: repOapuu pacTCHHIM
Pa3JIMYHBIX OTJIEIIOB.
IIpakTyeckas padora
«M3ydenne ocoOeHHOCTEH CTpOeHuUs
pacTeHU pa3HbIX OTAEIIOBY

4.7 | OCHOBHBIE ITAIbI OCHOBHBIE 3Tarbl BOJIOIIUU PackpriBaTh copepkaHue TEPMUHOB

9BOJIIOLIUN YKUBOTHOT'O
MHpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd 036l JKUBOTHBIX. BeHcKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.
[TepBbie x0p0BBIE KUBOTHBIE. JKU3HB
B BOJIE€. DBOJIIOLIMSI TO3BOHOYHBIX.

Y TIOHATUHN: IPOCTEUIINE,
[JIACTUHYATHIE, KUILIEYHOIIOJIOCTHBIE,
IJIOCKHE YEPBH, YICHUCTOHOTHE, PHIOBI,
36MHOBO/HBIC, [IPECMBIKAIOIINECH,
IITULBI, MICKOIIUTAOIIYE, DKTOAEPMA,
JHTOZAEPMA, ME30AECPMa, IBYCTOPOHHSS
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[Ipoucxoxaenne ampuomii

u pentuiuid. [Ipoucxoxaenue
MJIeKonUTaromuX U ntul. [IpuHuun
KIroueBoro apomopdoza. OcBoeHwme
0eCI03BOHOYHBIMHU U IO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

JeMoHcTpanun

Tabauyvt u cxemwvi: «CxeMa pa3BUTHS
YKHUBOTHOT'O MUPa», <K ApoMop(o3bI
JKUBOTHBIX», «IIpocreimey,
«KumreunonoaoctHeie», «Ilnockue
yepBu», «UneHucToHorue, « Puiob,
«3eMHOBOTHBICY,
«IIpecmpikatommecs», «lITuipnm,
«MIEKOUTAIOIINUEC.
Ob6opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJUICKIIMU UTI0KOKUX; CKEJICThI
MO3BOHOYHBIX ’KUBOTHBIX; Uy4eJsia MTHI]
Y 3BEPEN.

IpakTnueckasi padora

«M3ydenne 0coOeHHOCTEH CTpOeHuUs
MTO3BOHOYHBIX KUBOTHBIX)

CUMMETPHSI, TEMJIOKPOBHOCT.
[TepeuncnsiTb OCHOBHBIE ATaIIbI
ABOJIFOLIUH )KUBOTHOTO MHPA.
HasbpiBaTh OCHOBHBIE ITpeaianTaluy,
CIIOCOOCTBOBABIIINE BHIXO/Y dKUBOTHBIX
Ha CyIy.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOU CUCTEMBI JJIsl IPUCTIOCOOICHUS
KABOTHBIX K YCJIOBUSIM OKPY’KAIOLIEH
Cpeapl.

OOBSACHTH MIPUYUHBI SBOJIOITUOHHOTO
paclBeTa HACEKOMBIX, KOCTHBIX PbIO,
MITHIL], MJIEKOTTUTAIOIIUX

4.8

Pas3Butue xxn3uu
Ha 3emJie

PazBuTHe xx13Hu Ha 3emiie 1o 3pam
U IIEpUOJIaM: apXeu, MPOTEPO30H,
ajie030i, Me30301, KaiHO30H.

PackpbIBaTh coziep>kaHre TEPMUHOB
U TIOHATUH: apxeil, apxebakTepuu,
uaHOOAKTEPHH, TPOTEPO30ii,
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OO6m1as xapakTepucTUKa KJIiMMaTta

Y T€OJIOTUYECKHUX MTPOLIECCOB.
[TosiBNeHUE M pacuBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €To
YCJIOBUS U BIMSIHUE HA Ta30BbI COCTaB
aTMOC(hephl.

MaccoBbie BBIMUPaHUS —
AKOJIOTHYECKHE KPU3UCHI TPOIILIOTO.
[IpuuuHbI U CIEACTBUS MaCCOBBIX
BbIMHpaHUl. COBpEMEHHBIN
AKOJIOTHYECKUN KPU3HUC, €TO
ocobenHocTtH. [Ipobiema coxpaHneHus
O6ropazHoobpasus Ha 3emIie.
JeMoHcTpanun

Tabnuywl u cxemol: «Pa3BUTHE KU3HU
B apXEUCKOU 3pe», «PazBuTne xu3Hu
B IIPOTEPO30MCKOM 3pe», «PazBurtue
YKA3HU B TTAJIE030MCKOM 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOU 3pEN,
«Pa3BuTHE )KU3HU B KAMHO30MCKOM
ape»

Majaeo30i, KeMOpHUiA, OPJIOBUK, CHUITYD,
JIeBOH, KapOoH, iepmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHWJIO3aBPbl, M€3030M1, [ OHJ1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHBIE,
THHKT'OBBIC, CATOBHUKOBEIE,
OeJIEeMHUTHI, aAMMOHHUTBHI, TNHO3aBPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOIeH,
AHTPOINOT€H, MACCOBOE BEIMUPAHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU

Ha 3eMJie TI0 3paM U MEPHUOJIaM.
YcraHaBnMBaTh 3aBUCUMOCTh MEXKY
re€0JIOTUYECKUMH TTPOLIECCAMMU,
W3MEHCHUSIMHU KJIMMAaTa v MPOILeCCaMu
B JKMBOW MPUPOJIE.

OOBSACHITH MPUYUHBI PacIBETa
CHUCTEMATHYECKUX TPYIIIT OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHanu3upoBaTh MPUYUHBI U CIICACTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3wiBaTh 0CHOBHBIE apoMOP (O3B
pacTeHUN U )KUBOTHBIX.

[TpuBOAUTH MPUMEPHI NEPEXOTHBIX
(dhopM opraHu3MoB.

AHanM3upoBaTh MyTH PEUICHUS
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pOOJIEMBI COXPAHEHUS
O6uopazHoobOpasus Ha 3emIie

4.9 | CoBpeMeHHas cucTeMa
OpPTaHUYeCKOTO MHpPa

CoBpeMeHHas cucTeMa OpraHu4ecKOro
mupa. [Ipuanumne! knaccudukanum
opranu3MoB. OCHOBHbBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPIraHU3MOB.

JeMoHcTpanun
Tabnuywl u cxemol: «COBpeMEeHHAs
CUCTEMa OPraHUYECKOTO MUPay

PackpbIBaTh cosiepkaHe TEPMUHOB

U TIOHATHI: OaKTepUu, apXeu, BHICIINE
pacTeHusl, 3eJE€HbIE BOJOPOCIIH,
OarpsiHku, Oypble BOJIOPOCIIH,
MOXOBH/IHBIE, TAIIOPOTHUKOBUIHBIE,
XBOILIEBUIHbBIE, TUIAYHOBUIHBIE,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
IIPOTHUCTHI, KNIIEYHOITOJIOCTHBIE,
IJIOCKUE YEPBH, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBU, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOPJIOBBIE,
rpuOBbI, TUIIATHUKHA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOI0 MHPA;
Ha3bIBaTh OCHOBHBIE CHCTEMATHYECKHE
IpyNIibl OPraHU3MOB.

OOBIICHATH MPUHITUIIBI KJTACCU(DUKAITUU
OpPraHHU3MOB.

[lepeuncnaTh OCHOBHBIE MPU3HAKU
IIPOKApHOT, PACTEHUI, ’KUBOTHBIX,
rpu0OB, KPACHBIX U OYPBIX BOAOPOCIIEH.
[TIpuBOAMTE pUMEPHI TPEACTABUTEIICH
OCHOBHBIX CUCTEMATUYECKUX TPy
OpraHu3MOB

Hroro 4yacoB o teme

15
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5 | Tema «IIpoucxoxieHue 4eJ0BeKa — AHTPONOTeHe3»
5.1 | AuTpononorus — 1 Paznensl 1 3aaa4n aHTPONOJIOTUH. PackpbIBaTh coqiep>kaHNE TEPMUHOB
HayKa O YEJIOBEKE Metoabl aHTPOIIOJIOTHH. Y TIOHSATHI: aHTPOIIOJIOTHS,
JeMoHCcTpanun MOPQOJIOTHSI, AHTPOTIOTEHES,
Tabauywl u cxemwvr: «MeTonbl AHTPOTIOMETPHUSI, PEKOHCTPYKIIHSI,
AHTPOIOJIOTUI. apxeoJiorusi, dTHOrpadus.
Oo0opynoBanue: MyJIsKU HasbiBaTh pazensl u 3agaumn
OKaMEHEJIOCTEN, PEIMETOB AHTPOMOJIOTUH.
MaTepUaIbHON KYJIbTYPHI ITPEIKOB XapakTepuzoBaTh METO/IbI
yesnoBeka; hortorpaduu HaxX010K AHTPOTIOJIOTHH U CPABHUBATH
MCKOMAEMBbIX OCTAaTKOB YEJIOBEKA UX MEXIy COOOM.
Briiensats BOnpoCkl 3BOTIOLUH
YeJI0BEKa, UCCIIeyeMble TPU TOMOIIU
Pa3JIMYHBIX METOOB
5.2 | Pa3Butune 1 CraHoBIIeHUE IPEICTABICHUIN PackpbiBaTh coqiepKkaHuE TEPMUHOB
IIpeICTaBICHUM 0 MPOMUCXOXKJACHUM YEIOBEKA. Y TIOHSATUI: aHTPOIIOTEHHAsI TEOPUS,
O MPOUCXOKICHUU Penurnosneie Bo33peHusl. TpynoBas teopusi, Homo sapiens.
YeJI0BeKa CoBpeMEHHBIE HAYYHBIE TEOPUH. OuenuBats Bkiana Y. lapsuna

JdemoHcTpauuu

Ilopmpem: Y. JlapBuH.

Tabauyst u cxemwl: «MeToabl
AHTPOIIOJIOTUIY.

OoOopynoBanme: MyJisHKU
OKAMEHEJIOCTEN, IPEIMETOB
MaTepUalIbHOW KYJIbTYPbI ITPEIKOB
YEJI0BEKA; pENPOLYKIIHH

(pororpadun) kapTux

B pPa3BUTHE MPEICTABICHUI

O IPOUCXOXKJIECHUH YEIIOBEKA.
ApPryMEeHTUPOBAHHO KPUTUKOBATH
PEIUTUO3HBIE TIPEICTABICHUS

0 MPOUCXOXKJICHUU YEJIOBEKA C TTO3ULUU
€CTECTBEHHBIX HaYK.

XapakTepu30BaTh HAYYHBIE TEOPUH
MIPOUCXOXKICHUS YETOBEKA
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¢ MUGDOJIOTUYECKAMU
1 ONOJIEICKUMHU CIOKETAaMU
MIPOUCXOXKICHHS YEIIOBEKA

5.3

MecTto yesioBeka
B CUCTEME
OpraHUYeCcKOTro MUpa

CX0JIcTBO UenoBeKa € AKUBOTHBIMH.
CucremMaTHyecKoe MoJI0KEHUE
yesioBeka. CBUIETENCTBA CXOACTBA
YeJI0BEKa C )KMBOTHBIMU:
CPaBHUTEILHO-MOP(POJIOTUYECKHE,
aMOpHoIOoTrnYecKue, (PU3n0JI0ro-
OMOXMMHUYECKHE, TIOBEIEHYECKUE.
OTnnuus yenoBeKa OT )KUBOTHBIX.
[IpAMOX0kKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM NIPHU3HAKOB. PazBuTne
TOJIOBHOT'O MO3T'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JeMoHcTpanun

Tabnuywl u cxemot.: «I"'0JIOBHOI MO3T
yesioBekay, «HenoBekooOpasHble
00e3bsiHb, «CKeNeT ueaoBeka u
CKEJIET IIMMIIaH3e», «Py1MMeHTsI 1
aTaBU3MBD).

O0opynoBaHme: CKEJIET YEIOBEKA;
MOJIEJIb Yepera YesioBeKa U yepena
[IMMIIAH3€; MOJIEIIb KUCTHU YEJI0BEKA U
KHCTH IIAMIIaH3E.

JlabopaTopHasi paGora

«M3yueHue 0cOOEHHOCTEH CTPOCHHUS

PackpbiBaTh copepaHue TEPMUHOB
Y TIOHATHUM: PYJTUMEHTBI Y UEJIOBEKA,
aTaBU3MBbI Y UEJIOBEKA,
MPSIMOXO0KJICHUE, BTOpasi CUTHAJIbHAs
cucTema.

OnpenensiTb CUCTEMAaTUYECKOE
MOJIOKEHHE YEIOBEKA B OPTraHUYECKOM
MHUpe.

BbIABISTH 4EpTHI CXO/ICTBA U PA3IAYUS
YeJI0BEKa U )KUBOTHBIX.
XapakTepu3oBaTh CBUIECTEIHCTBA
CXOJICTBA Y€JIOBEKA U KUBOTHBIX
(cpaBHUTENBHO-MOP(}OIOTHYECKHE,
sMOpHoIOoTHYecKre, (PrU3n0I0ro-
OMOXUMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOANTH IPUMEPHI AaTABU3MOB

U pyJIMMEHTOB y YeJIOBEKaA.
OnuceIBaTh MPU3HAKHN YEJIOBEKA,
c(hopMHUPOBABIIIHECS B CBSI3H

C IPEBECHBIM 00pa30M >KM3HU MPEIKOB
U TIPSIMOXO0KJICHUEM.

BrIsIBISTE MpUUMHBI 0COOEHHOCTEH
CTPOEHUS Yeperna 4yeIoBeKa

M0 CPABHEHUIO C YEJIOBEKOOOPa3HBIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C MMPAMOXOKACHUCM

00€e3bsIHaMU.

CpaBHUBATH OPYAUHHYIO JCATCIIBHOCTD
YyeJIOBEKa U JKUBOTHBIX.

CpaBHUBaTh OCOOCHHOCTH BBICIIICH
HEPBHOM JEATCIILHOCTH YeIOBEeKa

1 )KUBOTHBIX

5.4 | JIBWXKyIIIHE CUITBI JIBroKytiue cuibl ((hakTophl) PackpriBatTh conep:kaHue TEPMUHOB
(paxTopsr) aHTpOIIOTeHe3a: OMOIOTHYECKHE, Y TIOHATUI: HACIIEZICTBCHHAS
aHTPOIIOTEeHE3a couuanbHble. COOTHOILIEHUE M3MEHUYUBOCTb, €ECTECTBEHHBIN 0TOOP,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyJuiiHas JesTeIbHOCTb, TPYIIIIOBOE
(akTOpOB B aHTPOIIOTEHE3E. COTPYIHHYECTBO, OOIIEHUE, PEYb.
JdemoHCcTpauuu XapakTepu30BaTh ABUKYIIAE CHITbI
Tabauywl u cxemol: «JIBUXKyIUE CUITBI | @aHTPOIIOTCHE3a: OMOJIOTHUCCKHE
AHTPOIIOTEHE3a. Y COLIMANbHBIC
Oo0opynoBanme: MyJISKH ITPEAMETOB
MaTepuaIbHON KyJIbTYPHI IPEIKOB
YenoBeKa

5.5 | OcHoBHBIE CTAINU OCHOBHBIE CTaJITUU AaHTPOTIOTEHE3A. PackpriBaTh copepkaHne TEPMUHOB

AHTPOIIOI'CHE3a

Pannmne yenoBekooOpa3Hbie 00E3bsIHBI
(IpOKOHCYJIbI) U pAaHHUE TOHTUJIBI —
o011Me npeIKu 4eI0BEKO0Opa3HbIX
00€e3bsH U JT0JIel. ABCTPATIOTTUTEKN —
JIBYHOTHE IpPEeAKH Jiroaen. Yenosek
yMEJIbIN, IEPBbIE€ U3TOTOBJICHUS
opyauil Tpyaa. Uemosek
MPAMOXOJAIINN Y IEPBBIA BBIXO/I
mrozieit 3a mpenensl Appuxu. YemoBek

Y MIOHSTU: aBCTPaAJIONUTEK, YenoBek
yMelblid, YenoBek mpsaMOoXOIsIIui,
UYenosek reiaensoeprekuii, Yenopek
HEaHAEPTaTbCKUM, KPOMaHbOHEII,
JICHUCOBCKHUM YeJIOBEK, YelnoBek
Pa3yMHBIM COBPEMEHHOTO THIIA,
MajaeoreHeTHKA.

XapakTtepu3oBaTbh OCHOBHbBIE CTAIUN
AHTPONOTECHE3A.
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reiaenb0epreKuii — 00ImiA IPeaoK
HEaHJIepTaJIbCKOr0 YeJIOBEKa U
YeJoBeKa pa3yMHOro. YelnoBek
HEAHJIEPTAIIbCKUI KaK BUJ JIFOAECH
XOJIOOHOTO KJInMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JI0OBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenaMu AQpuku.
[TaneoreneTrka u MaJI€OreHOMUKA.
JeMoHcTpanun

Ilopmpempuwi: J1. Jlukw,

4. 4. Porunckuii, M. M. I'epacumos.
Tabnuywvl u cxemol. «IBOJIOIIMOHHOE
JIPEBO YEIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymenblity, «HenoBek
IPSAMOXOASIIMINY, «/[eHnCOBCKMi
yenoBek», «Heannepranpub»,
«KpomanboHLbD, «IIpegku yenoBekay.
Oo0opyaoBanme: MOJICIIN TOpca
MIPEAKOB YEJIOBEKA; MYJISKA TPEAMETOB
MaTepUaibHON KYJbTYPhI MPEIKOB
YeJI0BeKa

BpIsSBIISIT IPOTrpeCCUBHBIE YEPTHI,
MOSBUBIIMECS y MPEIKOB YEIIOBEKA

HA Pa3HBIX CTAAUSAX aHTPOINOTECHE3A.
[IpuBOINTH PUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaJM{ aHTPOIIOTCHE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKHUE
JaHHbIE, 00pa3 )KU3HU U OPYAUS TPyIa.
CpaBHUBATH MPEACTABUTEIIEN OCHOBHBIX
CTaJIUi aHTPOIIOTEHE3a

5.6

DBOJTIOLUS
COBPEMEHHOTO
4eJIoBEKA

DBOJIIOLIMSI COBPEMEHHOTO YEJIOBEKA.
EcTtecTBeHHbIN 0TOOp B MOMYISAIUAX
yenoBeka. MyTaMoOHHBIN IpoLece
1 noaumopdusm. [lonynsaunonssie
BOJIHBI, Ipeii( TeHOB, MUTpaLIKs

PackpeiBath conepkaHue TEpPMUHOB
Y IOHATHUM: MyTalMOHHBIN ITpoLECC,
noJuMop(hu3m, NOMyJSIUOHHbIE
BOJIHBI, peii(p reHoB, MUrpanus,
«3(hdexT ocHOBaATENS.
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1 «3QPEKT OCHOBATENSD) B MOMYJIIALUAX
COBPEMEHHOI0 YeJIOBEKa.
JeMoHcTpanun

Tabauywvl u cxemul. «ITambl 3BOTIOLUH
(S 00):15

XapakTepu3oBaTh poJib ECTECTBEHHOTO
0TOOpa B MOMYJIAIHSIX COBPEMEHHOTO
YeJI0BEeKa.

OreHrBaTh POJIb MyTAIIMOHHOTO
nporecca, MOMyJIsIIIUOHHBIX BOJIH,
npeiida reHoB, Murpanu, «3pdexra
OCHOBATEJISD» B 3BOJIFOLIUA TOMYJIALINI
COBPEMEHHOI0 YeJIOBEKa.

[TpuBOIUTH IPUMEPHI (AKTOPOB,
CTIOCOOHBIX BBI3BATh MOIYJISIIHOHHBIC
BOJIHBI B 3BOJIIOLIUU COBPEMEHHOIO
YyenoBeKa

5.7

YenoBeueckne pachl.
MexaucuuniainHapHbIe
METO/1bl AHTPOIOJIOTHUH

Yenoseueckue pacsl. [lonsTue o pace.
bospme pacel: eBporeonHas
(eBpasuiickasi), aBCTpajJO-HETPOUIHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). Bpems

U IIyTH PACCEJICHHS YeJI0BEKa M0
ia”HeTe. ENMHCTBO 4e0BEYECKUX pac.
Hay4Hast HecOCTOSITETBHOCT pacu3Ma.
[TpucnocobseHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHUSIM OKPY Karolen
cpenbl. Bnusinue reorpaduueckoi
cpensbl U apeiida reHoB

Ha MOP(OJIOTHIO U (PUZHOJIOTHIO
YeJioBeKa.

MexIuCUUIIITMHAPHBIE METOIBI

PackpeiBath conep:xkaHue TEPMUHOB

Y MIOHSTUM: paca, paCOT€HE3, PACHU3M,
COLMAJIBHBIN JAPBUHU3M.
XapakTepu3oBaTh MPU3HAKH OOJIBIITNX
pac 4eyioBEKA: €BPOIEOUTHOM
(eBpa3uiicKoii), aBCTPaIO-HETPOUTHOM
(?KBaTOpPUATIBHOW ), MOHTOJIOUHOM
(a3MaTcK0-aMepUKaHCKOM ).

BrIsIBASTE NpUYUHBI BO3HUKHOBEHUS
YEJI0BEYECKHUX pac.

[TpuBOIUTH TPUMEPHI aAANTUBHBIX
IIPU3HAKOB Y MIPEICTaBUTEIECH
YEJI0BEYECKHUX pac.

IIpuBOINTH CBUIETENBCTBA €IUHCTBA
IIPOUCXOKICHHS YETOBEYECKHUX Pac.
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B (hr3udecKoil (OMOIOTHIECKOM )
AHTPOMOJIOTUHU. DBOJIIOIIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKUX IOITYISALHAN.
buoconmansHbie Hccien0BaHus
pUpoJIbl yenoBeka. MccinegoBanue
KO3BOJIIOIIMU OMOJIOTHYECKOTO

Y COIIMAJIBHOTO B YEJIOBEKE.
JdemoHcTpauuu

Tabnuyol u cxemwvi: «Pachl UeT0BEKay.
IpakTnuyeckas padora

«3y4yeHune 3K0I0rMYEeCKUX aanTalnuin
YEJIOBEKa»

CormnocTtaBisiTh aJalTUBHBIE TUTTHI
JIOJIeH C pacOBBIMU MPU3HAKAMH.
Jloka3bIBaTh HAYYHYIO
HECOCTOSATEIbHOCTh PacU3Ma

Htoro yacos nmo teme 10
6 Tema «Ikos0rusi — HAyKa 0 B3aUMOOTHOLIEHUSIX OPTaHM3MOB M HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalomieii
cpeaoin»
6.1 | 3apoxneHue 1 3apoKICHHUE U pa3BUTHE KOJIOTHH PackpeiBaTh cojepkaHne TEPMHUHOB

H PAa3BUTHUC 3KOJIOTHH

B Tpyaax A. 'ymGonbara, K.®. Pynbe,
H.A. CesepuioBa, J. I'ekkens,

A. Tencnu, B.H. Cyxkauesa.

Paznensl u 3agaum s3xonoruu.

CBsI3b DKOJIOTHH C APYTUMHU HAYKaAMHU.
JdemoHcTpauuu

TIlopmpempoi: A. I'yMO0NBIT,

K. ®. Pynne, H. A. CeBeplios,

9. I'ekkenp, A. Tencau,

B. H. Cykaues.

Y TIOHSTH: DKOJIOTHS, ayTIKOJIOTHSI,
CHUHDKOJIOT s, 3KOJIOTUSI COOOIECTB

Y DKOCUCTEM, DKOJIOTUS BUIOB

Y TIOITYJISILIAN.

XapakTepu30BaTh OCHOBHBIE JTAIIbI
3apOKICHUS U pa3BUTHUsSI DKOJIOTUH KaK
HayKH.

[TpuBOIUTH IpUMEPHI OOHEKTOB
U3YYEHHUsI DKOJIOTUU.

HaspiBaTh OCHOBHBIE 3a/1a4H, CTOSAILINE

124



denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

Tabnuywl u cxemol: «Pa3aemnnl
SKOJIOTUI

repe]l Y4eHbIMUA-3KOJIOTaMHU.
Y cranaBnuBaTh B3aMMOCBSI3b SKOJIOTUU
C APYTUMU HayKaMH

6.2 | MeToabl YKOJIOTHH.
3HaueHue
DKOJIOTHYECKHUX
3HAHUU 19 YeJIIOBEKA

Metoapl sxomoruu. Ilomesbie
HaOMIoAeHUS. DKCIEPUMEHTBI

B OKOJIOTHU: TIPUPOJIHBIE

1 nabopatopHbie. MojenupoBaHue
B DKOJIOTUM. MOHUTOPHHT
OKPY’KarOIIEH CpeJibl: JJOKAIbHBIM,
pErHOHAIBHBIN U TJI00ATBHBIIH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3EH
YEeJIOBEUYECTBA C MIPUPOJION.
DopMUPOBAHUE IKOJIOTUYECKOU
KYJIBTYPBI U 3KOJIOTUYECKOU
rPaMOTHOCTH HACEJIECHUS.
JlemMoHcTpanun

Tabauywl u cxemwvi: «MeTobI
3KoJIoTUN», «CXxeMa MOHUTOPUHTA
OKPYXKaroUIEH CpeabD».
Jlaboparopnasi padora
«3yyeHre MeTo10B IKOJIOTUUECKUX
HUCCIECIOBAHUI)

PackppiBath cosiepskaHe TEPMHUHOB

Y MIOHSATHI: TIOJICBBIC HAOIIOACHUS,
MOHUTOPHUHT OKPYKaIOIIEH Cpebl,
MOJICIIUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepu3oBaTh METOIbI SKOJIOTHUH.
[TpuBOANTH MPUMEPHI TTOJIEBBIX
HaOJIIOICHUM B DKOJIOTHH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpY’KarolIel cpejibl Kak METo1a
DKOJIOTHYECKHUX MCCIIETOBAHU.
OO0OOCHOBBIBATH 3HAUCHHE
AKCTIICPUMEHTOB B KOJIOTHYECKUX
HCCIIEOBAHMSIX.

CpaBHuBaTh 1a00paTOPHBIE

Y TIPUPOIHBIC SIKCTICPUMEHTHI KaK
METO/bI SKOJIOTHYECKUX MCCIICIOBAHMIA.
OrneHrBaTh 3HaYCHHUE ITPOTHO3UPOBAHUS
KaK METOa DKOJIOTHYECKUX
HCCJICJOBAaHM.

OO00CHOBBIBATH HEOOXOJUMOCTE
DKOJIOTHYECKHUX 3HAHUM

TUTSI COBPEMEHHOTO YEJIOBEKa

Hroro 4yacoB o teme
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7 | Tema «Opranu3msl U cpefa 0OMTAHUD)
7.1 | Dxonoruueckue 1 Dxosornueckue GakTopbl PackpriBath copepkaHue TEPMUHOB

(dakTopbl Y 3aKOHOMEPHOCTH UX JICUCTBUSI. Y TIOHSTHI: SKOJIOrMYecKuil hakTop,
Knaccudukanus sKko10ruyeckux OMOJIOTUYECKUI ONITUMYM,
(bakTopoB: abUOTHYECKHUE, OTPaHUYUBAIOIIUHN (JINMUATUPYIOLTHIN )
Oouotuueckue, antponorenusie. O0mme | daxrop.
3aKOHOMEPHOCTH JEHUCTBHS KnaccuduimpoBathb 3K0JI0rHUECKHE
sKosiornueckux gaxropos. [IpaBuio (aKTOpPBI 10 Pa3HBIM OCHOBAHUSM.
munumyma (K. Hlnpenrens, XapakTepu3oBaTh 00111e
1O. JIu6ux). TonepaHTHOCTB. 3aKOHOMEPHOCTH JI€UCTBUS
OBpPUOMOHTHBIE U CTECHOOMOHTHBIE AKOJIOTUYECKUX (PAKTOPOB.
OpraHU3MBl. OO0OCHOBBIBATH JICHCTBUE 3AKOHA
JleMoHCTpauMu ONTUMYyMa 1 3aKOHA OTPaHUYMBAIOILIETO
Tabauyvt u cxemwvl: « IKOTOTUUECKUE (dakTopa.
(axTopb». [TpuBOIUTH MPUMEPHI:
Oo6opynoBanme: repbapuu WUTIOCTPUPYIOLIKE IEHCTBUE TpaBUia
Y KOJUICKIINH PACTEHUH U )KUBOTHBIX, MUHUMYMa, OTPaHUYMBAIOIIETO
IPUCIIOCOOJIEHHBIX K BIUSHUIO dakTopa, IBpUOHOHTHBIX
Pa3IMYHBIX KOJOTHYECKHUX (PAKTOPOB | U CTEHOOMOHTHBIX OPraHU3MOB

7.2 | AGnoTHYeCKHe 1 Abunotndeckue HpakTopsl. PackpbIBaTh cofiep>kaHre TEPMUHOB

daktopsl. CBeT Kak CBeT Kak 3KOJIOTHYeCcKHil pakTop. U TIOHSATUH: CBET, (POTONEPUOTUBM.

DKOJIOTUYECKUN JlencTBUE pa3HBIX YUYACTKOB XapakTepu3oBaTh ACHUCTBUE CBETA KAK

daxTop COJIHEYHOTO CIIEKTPa Ha OPraHU3MBbI. HKOJIOTUYECKOTO (haKTOopa.

DKOJIOTHYECKHE TPYIIIBI PACTEHUI

Y JKUBOTHBIX 110 OTHOLIEHUIO K CBETY.
CurnanbpHasi pojb CBETA.
PoTOnEpUOINU3M.

CpaBHHBaTh JIEHCTBHE PA3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa
Ha OPTaHU3MBI.

BrIsiBISITE 0COOEHHOCTH CTPOSHHUS
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JeMoHcTpanun

Tabauywl u cxemwvi: «CBETOBOM
CIIEKTP», « DKOJIOTUYECKHUE TPYIITIbI
YKUBOTHBIX 110 OTHOIICHHIO K CBETY.
Oo6opynoBanme: repbapuu
CBETOIIOOUBBIX, TCHEIIOOMBEIX U
TEHEBBIHOCJIMBBIX PACTCHH;
CBETOJIFOOMBEIC, TEHEITIOOMBEIC U
TEHEBBIHOCIIMBLIC KOMHATHBIE
pacTeHHsI.

JlabopaTropnasi padora
«BpIsBIICHHE TPUCTIOCOOICHUIA
OpPraHU3MOB K BIIMSTHUIO CBETa)

Y )KU3HEJIEATECIIbHOCTH PACTEHU I
Pa3HBIX SKOJOTUYECKUX TPYIIII

110 OTHOIIICHUIO K CBETY
(cBeTOMI00MBBIC, TCHETIOOUBHIC,
TEHEBBIHOCJIUBEIC).

[IpuBOINTH IPUMEPHI PACTEHUI PA3HBIX
AKOJIOTHYECKUX TPYIII [10 OTHOIIEHUIO
K CBETY.

BoIsBiISITH 0COOCHHOCTH CTPOCHUS

U KU3HEACATEIbHOCTH KUBOTHBIX
Pa3HBIX SKOJOTHYECKUX TPYIII

10 OTHOIICHUIO K CBETY (JTHEBHBIE,
CyMEpEeUHbIE, HOUHbIE).

[IpuBOIUTH IPUMEPHI FKUBOTHBIX
Pa3HBIX AKOJOTHYECKUX TPYIII

110 OTHOILICHUIO K CBETY.
OO60CHOBBIBATH 3HAYCHHE
dboTonepuoan3Ma B )KU3HU OPraHU3MOB
U JJIsI IPAKTUKH CEJIbCKOTO X035HCTBA

7.3

AOuoTuyeckue
(bakTopsI.
Temnepartypa Kak
DKOJIOTUYECKUN

dakTop

TeMrieparypa Kak 3KOJIOTM4ECKAN
dakrop. [elicTBue TeMepaTypbl
Ha opranu3msl. [loMkuIoTEpMHBIE

Y TOMOMOTEPMHBIE OPTAHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBL.

JeMoHcTpanun

Tabauyvt u cxemol: «TeMIOKPOBHBIC

PackpbIBaTh cofiep kaHre TEPMUHOB

Y MIOHSTUW: TEMIIEPATYpA,
MONKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
rOMOHOTEPMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, 3BPUTEPMHbIE
OpraHu3Mbl, CTEHOTEPMHBIE OPTraHU3MBbl,
TEPMOPETYIISALMSL.

XapaxkTepu3oBaTh JCHCTBHE
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KUBOTHBIEY, «XO0JIOJHOKPOBHbIE
KUBOTHBICY.

Oo6opynoBanme: repbapuu

U KOJUIEKIIH TETUTOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTONYUBBIX
pacTeHUd; Yydesia TUIL U 3BEPEil.
JlabopaTopHnasi padora

«BbIsiBIIEHHE TPUCTIOCOOTIEHUIMA
OpPraHMU3MOB K BIIUSHUIO TEMIIEPATYPhD)

TEMIIEPATYPbI HA OPTaHU3MBI.
BbIsSBISITE 0COOEHHOCTH CTPOEHMUS

Y KU3HEAECATEIBHOCTH
HNOWKUJIOTEPMHBIX (XOJIOJHOKPOBHBIX )
Y TOMOMOTEPMHBIX (TETJIOKPOBHBIX )
KUBOTHBIX.

[IpuBOIUTH IPUMEPHI TOMKHIIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) KUBOTHBIX.
BbIsSBISITE 0COOEHHOCTH CTPOSHMUSI

Y KU3HEIEATEeIbHOCTH TEIJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHuil.

[TpuBOIUTH IPUMEPHI TETIIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYNBBIX
pacTeHui.

IIpuBOIUTH IPUMEPHI S BPUTEPMHBIX

Y CTEHOTEPMHBIX OpPraHU3MOB

7.4

AOuoTHYECKIE
dakTopsl. BraxxHocTh
KaK DKOJIOTUYECKUU

dakTop

BiaXxHOCTh Kak 3KOJIOTUYECKUI
dakTop. [IpucniocobaeHus pacTeHUN

K MOJIJIep>KaHuI0 BOJHOTO OayiaHca.
Knaccudukanus pacrenuii

10 OTHOILIEHUIO K BOJIE.
[IpucnocobaeHuns KUBOTHBIX

K U3MEHEHUIO BOJTHOTO PEXKUMA.
JeMoHcTpanun

Tabauiel U cxembl: «Duznoornyeckue

PackpeiBaTh cojepkaHHe TEPMHHOB

Y MTOHSATHI: BIQXKHOCTh, THIAPO(HUTEI,
rUrpopuUTHI, ME30(UTHI, KCEPOPUTHI,
’KUBOTHBIC: BOJIHBIC, TTOJTYBOHBIC,
Ha3eMHBIC.

XapakTepu30oBaTh ICUCTBUE BIAKHOCTH
KaK IKOJIOTHYECKOTO (haKTopa.
BBISIBIISITE OCOOEHHOCTH CTPOCHHSI

Y KU3HEACATEIPHOCTH PACTEHUHN
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aJIanTaluy YKUBOTHBIXY.
Oo6opynoBanme: repoapyy paCTeHUI,
OTHOCSIITUXCS K TUTPOHTAM,
Kcepoduram, Me30puTaM, KOMHATHBIE
pacTeHus TaHHBIX TPYIIIL.

JlaGopaTopHasi paGora
«AHaTOMHYECKHE OCOOCHHOCTH

pacTeHMI U3 pa3HbIX MECT OOUTAHUS

Pa3HBIX 3KOJIOTUYECKHUX TPYIII 110
OTHOLIEHUIO K BOJIE.

[IpuBOINTH IPUMEPHI PACTEHUI PA3HBIX
AKOJIOTMYECKUX TPYIII [0 OTHOILIEHUIO
K BOJIE.

BbIABIATH aHATOMUYECKHE

U (PU3HOJIOTMYECKHE IPUCTIOCOOICHUS
KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.

[IpuBOIUTH IPUMEPHI BOJIHBIX,
MOJIYBOAHBIX U HA3€MHBIX )KUBOTHBIX

7.5

Cpenpl ooutanus
OpraHU3MOB

Cpenbl 0OuTaHusi OPraHU3MOB: BOJTHAS,
HA3€MHO-BO3/yIIIHAsI, TOYBEHHAS,
TITyOMHHAS TTOATTOYBEHHAS,
BHYTpHOpTaHu3MeHHas. Du3uko-
XUMUYECKUE 0COOCHHOCTH CPel
oOUTaHUS OPTAaHU3MOB.
[TpucnocoGaeHnsT OPraHU3MOB K )KU3HU
B pa3HBIX cpeax.

JdemoHcTpauuu

Tabauywvt u cxemovi: «Cpeapl OOUTAHUS
OpPTaHU3MOBY.

O0opynoBaHue: KOJUICKIIUU
YKUBOTHBIX, OOMTAIONINX B Pa3HBIX
cpenax

PackpbiBaTh coiep)kaHre TEPMUHA
«cpena OOUTaHMS.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AYIIIHOM,
MTOYBEHHOM, TTyOMHHO MOAMOYBEHHON
Y BHYTPUOPTAHU3MEHHOU Cpex
oOHuTaHUS.

CpaBHuBaTh (PU3NKO-XUMHUUECKHE
YCJIOBHSI pa3HBIX CPEll OOUTAHMSI.
BoISIBISTE UepThI TPUCITOCOOJICHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA3€MHO-BO31YIIIHOM, IOYBEHHOM,
BHYTPUOPTaHU3MEHHOU cpeiax
oOuTaHMs.

[IpuBOIUTH TPUMEPHI OPTAHU3MOB,
OOHUTAIONINX B Pa3HBIX cpeaax
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7.6 | buonornueckue buonornueckue purmel. Baenane PackppiBath conmeprkaHue MOHITHS
PUTMBI Y BHyTpeHHHE pUTMBI. CyTOYHBIC «OMOJIOTUYECKUE PUTMBD».

Y TOJTUIHBIC PUTMBI. XapakTepuzoBaTb 0COOCHHOCTH
[Tprcmoco0IeHHOCTh OPTaHN3MOB BHEIIHUX, BHYyTPEHHUX, CYyTOYHBIX
K CE30HHBIM U3MEHEHUSM YCIIOBUH Y TOTMYHBIX OMOJTOTUIECKUX PUTMOB.
KU3HU. [IpuBOAUTH PUMEPHI IPOSIBICHUS
JleMoHCTpauMu OMOJIOTHYECKUX PUTMOB Y Pa3HBIX
Tabauywl u cxemol: «buonoruueckue OPTraHUu3MOB.
PUTMBD». BBIABISATE 4e€pTHl IPUCTIOCOOICHHOCTH
Oo6opynoBanme: repbapuu u OpPTraHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUTICKITUU PACTECHUH 1 )KUBOTHBIX, YCIIOBUH JKU3HH.
o0Jamaomux yepTaMu OnuceIBaTh CE30HHBIC SIBJICHUS B KU3HA
MPUCTIOCOOJICHHOCTH K CE30HHBIM OpraHU3MOB, PACTIPOCTPAHCHHBIX
U3MEHEHHSM YCIIOBHUH KU3HU B CBOEH MECTHOCTHU

7.7 | )KusneHnbie (hOpMbI KvizHeHHbIE POPMBI OPTAaHU3MOB. PackpwiBatTh cojiep:kaHue MOHSATHUS

OpraHu3MOB

[TonsTre o *ku3HEeHHOH hopme.
Kuznenusie PopMbI pacTEHUH:
JIEPEBbS, KYCTaPHUKHU, KyCTapHUYKH,
MHOT'OJIETHHE TPABBI, OJJHOJICTHUE
TpaBsbl. JKuzHeHHbIE (POPMBI )KHBOTHBIX:
TUAPOOUOHTHI, TEOOUOHTHI,
a’poOHOHTHI. OCOOEHHOCTH CTPOCHUS
1 00paza KU3HH.

JdemoHcTpauuu

Tabnuywvl u cxemol: «Ku3HEHHBIE
dbopmbl pacTeHU», « Ku3HEeHHBIC
(OpPMBI KHUBOTHBIX.

«GKU3HEHHas (hopMa OpraHu3May.
BbIsSIBISITE 0COOEHHOCTH CTPOCHMUS
U )KU3HEJEATETbHOCTH paCTEHUN
Pa3HBIX KU3HECHHBIX (POpPM.
ITpuBOAUTE IPUMEPHI PACTEHUN PA3HBIX
KU3HEHHBIX (POPM.

BrIsiBISITE 0COOEHHOCTH CTPOSHUS
U JKU3HEIEATEIbHOCTH AKUBOTHBIX
Pa3HbIX KU3HEHHBIX (OPM.
[IpuBOANTH MPUMEPHI ) KUBOTHBIX
pa3HBIX )KM3HEHHBIX (popM
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Oo6opynoBanme: repbapuu
Y KOJUIEKIIMH PACTeHUN U )KHUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX POPM

7.8 | buotnueckue pakTopbl

buotnueckue gpaktopsl. Bub
OMOTHMYECKNX B3aUMOICHCTBHUIA:
KOHKYPEHIU S, XUIIIHUYECTBO, CHUMOMO3
u ero gopwmel. [1apazutusm,
KOoMepaunus, MyTyaJInu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxjeOHMYecTBO). HeTpoduueckue
B3aMMOCHCTBUSA (TONMMYECKHE,
dbopudeckue, padpudeckue). 3HaUCHHUE
OMOTHYECKUX B3aUMOJIEUCTBHUI

JUJIS1 CYILIECTBOBAHUSI OPTAHU3MOB

B cpene ooutanus. [Ipunimn
KOHKYPEHTHOTO UCKJTIOUCHHS.
JdemoHcTpauuu

Tabnuywl u cxemvl: « IKOCHCTEMA
HIMPOKOJUCTBEHHOTO JIECay,
«DKOocucTEMa XBOMHOTIO JIeCcay,
«llenu nutanus», « XUITHUYECTBO,
«Tapazutuzm», «KoHKypeHIMS»,
«CumMbno3y», «KommeHcammzmy.
O0opynoBaHue: KOJUICKIIUU
KUBOTHBIX, YU4aCTBYIOIIUX

B Pa3JIMYHBIX OMOTHYECKUX
B3aUMOJEHUCTBUSIX

PackpriBaTh coziepaHue TEPMUHOB

Y TIOHATHUI: KOHKYPEHIIUS,
XUITHUYECTBO, MAPA3UTU3M,
MyTYyaJIN3M, KOMMEHCAIIN3M,
HeTpo(UYECKUE B3aUMOIEUCTBHUS.
XapakTepu3oBaTh BUbI OMOTUYECKUX
B3aMMO/JICUCTBUMN.

OOBSACHSTH CYITHOCTh KOHKYPEHIIUH,
XUITHUYECTBA, Tapa3uTU3Ma,
MyTyaJIn3Ma, KOMMEHCAIN3MA.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
Y4aCTBYIOIINX B OMOTUYECKUX
B3aMMO/ICUCTBUSAX Pa3HBIX TUIIOB.
OrneHnBaTh 3HAYCHHE OMOTUIECKUX
B3aMMOJICHCTBUH JJIS1 CYIIECTBOBAHUS
OpraHU3MOB B cpejie OOMTaHUSI.
OO00CHOBBIBATH JICWCTBHE IPUHITUITA
KOHKYPEHTHOTO UCKJTFOUEHUS

MToro 4acoB o Teme
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8 Tema «IK0y10TUsI BUIOB M MOMYJISIIIAIN

8.1 | Dxonoruyeckue 3 DKOJIOTHYECKHE XapaKTEPUCTUKH PackpriBaTh coneprkanue MOHATUSA
XapaKTePUCTUKU nonynsauuu. [omynsanus kak TIOMYJISILUSD).

HNOMYJISIIUN Ouosoruueckas cucrema. Poip OueHnBaTh 3HaAYEHUE HEOAHOPOIHOCTH
HEOJTHOPOJAHOCTH CPE/Ibl, PU3NIECKUX | CPelbl, PU3NUECKUX OapbepoB
OapbepPOB U OCOOCHHOCTEH OUOJIOTUH 1 0COOECHHOCTEH OMOJIOTHUH BUIOB
BUJIOB B (HOPMUPOBAHUH B (hopMHPOBAaHUM IPOCTPAHCTBEHHOM
MIPOCTPAHCTBEHHOM CTPYKTYPbI CTPYKTYPBI ITOIYJISLIUANA.
nonyisauuid. OCHOBHBIE ITOKA3ATENH [IpuBOINTH IPUMEPHI TOMYJISILUN
MONYJISILUN: YACIEHHOCTD, INIOTHOCTh, | Pa3HbIX BUJOB PACTEHUI U JKUBOTHBIX.
BO3pacTHas U N0JIOBasl CTPYKTYpa, XapakTepu30BaTb OCHOBHBIE
POXKIaEMOCTh, IPUPOCT, TEMII POCTA, AKOJIOTUYECKUE MTOKA3aTeNn
CMEPTHOCTb, MUTPALIHSL. MOMYJISILIUN: YACIEHHOCTb, INIOTHOCTA,
JleMoHCTpauMu BO3pAacTHas U 0JIOBasl CTPYKTYpa,
Tabnuywl u cxembl: « IKOJIOTUIECKHUE POKJIAEMOCTh, MPUPOCT, TEMIT POCTA,
XapaKTEPUCTUKH TOIYJISLUNY, CMEPTHOCTb, MUTPALIHSL.
«IIpocTpaHcTBEHHAs CTPYKTYypa
NOMyJIsAUN», «Bo3pacTHbIE MUpPaMKIbI
HOITYJISILIID)

8.2 | Dxonoruueckas 3 DKoJioruueckas CTpyKTypa nonyJsiuuu. | PackpbeIBaTh cofepkaHue TEpPMUHOB U
CTPYKTypa OneHKa YACIEHHOCTH TMOIYJIALHH. MOHATUI: AMHAMUKA MOMYJISLNH,
HOMYJISILIUH. JIuHaMUKa NOIYJISUU U €€ PErysalus. | OMOTUYECKUA MOTEHIIUAT TTOTYJIISIIAHN,
JIMHaMUKa MOy JISIHN buotrnueckuii moTeHMaN NOMYJSIUU. | KPUBBIC BEDKHBAHUS, (DaKTOPbI
U €€ PeryJIsiLus MopenupoBaHue TMHAMUKA CMEPTHOCTH, EMKOCTb CPEbI.

nonyisiuuu. Kpusble pocta
YUCJIEHHOCTHU nonyJsiuuu. Kpubie
BBIKMBAHUS. Perymnsius 4yucaeHHOCTH

OOBACHATD 3aKOHOMEPHOCTH
pa3MenieHus 0co0e Momysuu
Ha 3aHUMAEMOU TEPPUTOPHH.
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MOMYJISIIANA: POJIb (DAKTOPOB,
3aBUCSILIUX U HE 3aBUCAILLIUX OT
IUIOTHOCTHU. DKOJIOTUYECKHUE CTPATETUN
BU10B (r- u K-cTtpaterun).
JeMoHcTpanun

Tabauywl u cxemor: «CKOPOCTh
3aCeJIeHNs IOBEPXHOCTH 3€MJIN
Pa3IMYHBIMKA OPraHU3MaMmn»

OrneHuBaThL OMOTHYECKUI ITOTEHIINAI
MOITYJISILIUI Pa3HBIX OPraHU3MOB.
AHaIM3UpoOBaTh KPUBBIE POCTA
YUCJICHHOCTH MOMYJISIIMUA U KPUBBIC
BBIKMBAHMS.

OO60CHOBBIBATh MPUYHUHBI CACPKUBAHUS
OMOTHYECKOTO IMOTEHIIMAIa POCTa

Y IPUYUHBI BCIIBIIIEK POXKIAEMOCTH

Yy OTJICJIbHBIX OPTaHU3MOB.
[lepeuncnarb pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINE YUCIECHHOCTD
MOMYJISIUK PACTEHUM U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKHE CTPATETUN
BUI0OB

8.3

JKOJIOTUYECKAs HUIIIA
BHIA

[TonsiTHe 00 PKOTOTUYECKON HUIIIE
Busa. Mecroobutanne. MHOroMepHas
MO/IEJIb SKOJIOTUYECKON HUIIA

J1. . XaTtunHcoHa. Pazmepsl
aKoJiornueckou HuIu. IloTeHmaapHas
Y peaii30BaHHAas HUIIY.

Bun kak cucteMa nomyJisnuii. Apeaisl
BUJI0B. BU/IbI 1 MX )KU3HEHHBIE
CTpaTeruu. DKOJOTUYECKHUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS

Y MUTPALU )KUBOTHBIX.
buonornyeckrie MHBa3UM UyKEPOAHBIX

PackpoiBath cosiepkaHre TEPMUHOB

Y TIOHATHI: DKOJIOTUYECKasl HUIIIA, BU]I,
apeaJi, ”HBa3Hsl.

XapakTepu3oBaTb MHOTOMEPHYIO
MOJIEJIb DKOJIOTUYECKOU HUIIIU

J. . XaTunHCcoHa.

[TpuBOANTH IPUMEPHI YKOJTOTUIECKUX
HUII pa3HBIX BUIOB PaCTCHUN

Y KUBOTHBIX.

BBIABIATH OTIMUNE DKOJTOTUIECKOM
HUIIU BUJIA OT €70 MECTOOOUTAHUSI.
I'paduuecku nzobpaxxaTh
MHOTOMEPHYIO MOJIEJIb IKOJIOTHYECKOM
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BH/IOB.
JdeMoHcTpauuu

llopmpem: J1. 1. XaT4nHCOH.
Tabauywl u cxemwvi: «Moaenb
3KOJIOTUYECKOW HUIIIN

J1. . XaTunHCOHa.

Oo6opynoBanme: repdapun pacTCHUM;
KOJUIEKIIMH KUBOTHBIX.
Jlaboparopnasi padora
«IIpucnocobiieHns ceMsiH pacTeHUI

K PacCeJICHUIO»

HUILH TSI PA3HBIX BUJIOB.
BpIsABIATE IPUUKMHBI pa3IAuU

B pa3Mepax 3KOJIOTMYECKOW HUIIU

y Pa3HbIX BUJIOB PACTEHUI U )KUBOTHBIX.
AHanM3upoBaTh MPUYUHBI

Y TIOCJIEAACTBUSI CMEHBI 3KOJIOTHYECKOU
HUIIN

Htoro yacos 1o teme 9
9 | Tema «9KoJi0rusi cOOOMECTB. IKOJOTHUECKHE CHCTEMbDY
9.1 | CooObmiecTBO 1 Coob6miecTBa opranu3mMoB. brorneHos PackprIBaTh cosiepkaHue TEPMUHOB
OpTaHU3MOB — U ero CTpyKTypa. CBSA3U MEXKIY Y TIOHATHI: OMOIIEH03, OMOTOTI.
OMoIICHO3 opraHu3Mamu B OHMOIIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €T0
JleMoHcTpaun CTPYKTYPHI: BUIOBYIO,
Tabauywl u cxemol: «CTpyKTYypa MIPOCTPAHCTBEHHYIO, TPO(DHUECKYIO.
OuoIIeHO3a», «DKOCUCTEMA [TepeuncnaTh U IPUBOIUTH IPUMEPHI
IIUPOKOJIUCTBEHHOTO JIECay, CBSI3€H MEXTy OpraHU3MaMH
«IKocHUCTEMAa XBOMHOTO JIeCay B OMOIIEHO3¢
9.2 | Dxocucrema 2 DKOCHCTEMA KaK OTKPBITast CUCTEMA PackpbiBaTh copepkaHue TEPMUHOB

(A.J. Tencnu). @yHKIIMOHAIbHbBIE
0JIOKM OPraHHU3MOB B SKOCUCTEME:
IPOAYLEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoguueckue ypoBHHU.
Tpoduueckue nenu u ceTu.

Y TIOHATHUI: DKOCUCTEMA, TIPOAYIICHTHI,
KOHCYMEHTBI, peYIICHTHI, Tpoprueckue
ypOBHH, Tpouueckue (IMUILIEBHIC)
IIETN U CETH.

Ha3zbIBaTh CTPYKTYpHBIE KOMIIOHEHTHI
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AOHoTHYECKHE OJIOKH DKOCHCTEM.
ITouBBI M ULl B AKOCHUCTEMAX.
KpyroBopoT BeliecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

JeMoHcTpanun

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencnn.

Tabauyvt u cxemol: « OyHKITMOHATBHBIC
TPYNIIBI OPTaHU3MOB B 9KOCUCTEMEY,
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,
«llenu nuTanus (macTOMIITHAS,
JICTPUTHAS ).

OobopynoBanme: repOapuu pacTECHUI;
KOJUICKIIMM HACEKOMBIX; Uydesia MTHII
U 3Bepen

HKOCUCTEMBI.

XapaktepusoBarb GyHKIUN

Y TIPUBOJIUTH TIPUMEPHI
OpraHU3MOB B DKOCHCTEME

Ha OCHOBE UMEIOIINXCS 3HAHUHN

0 pacTeHUsX, rpudax, OaKTepusix

1 )KUBOTHBIX.

OnuceIBaThH KPyrOBOPOT BEIIECTB

¥ TIOTOK DHEPTHH B SKOCUCTEME.
OOBSICHATH POJIb OPTaHU3MOB

B OMOJIOTMYECKOM KPYTrOBOPOTE
BELIECTB U MOTOKE SHEPTUHU.
[TpuBOAWTE IPUMEPHI OPTAaHU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUUECKUX TUPAMHU/I.
CocTaBisTh CXeMbI IIEpeHOCa
BEIIECTBA U SHEPTUHU B IKOCHCTEMAaX
(uenu muTaHus).

CpaBHHBaTh MACTOUIITHBIC U ICTPUTHHIC
IETTH TTUTAHHSI

9.3

DKOJIOTUYECKUE
MAPaMU/IBI

OcHOBHBIE TOKA3aTEIN SKOCUCTEMBI.
buomacca u npoaykuus.
DKOJIOTUYECKUE TUPAMHUIBI UHCEIT,
OMOMacChl U YHEPTHUH.
JdeMoHcTpauuu

Tabauysl u cxemol: «IKOIOTUUECKAS
NMpaMHUJIa YUCEND», « IKOJOTUYECKAS

PackpeiBaTh cofiepkaHue TEPMUHOB
Y TIOHATHUI: IPOAYyKIus, OroMacca,
AKOJIOTHYECKas MUpaMua.
XapakTepu3oBaTh IpaBUJIa
HKOJIOTMYECKUX TTUPAMUJ] YUCET,
OMOMAacChl U SHEPTUH.

OOBACHATD NPUYUHBI PA3TUUNN
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nupamuia OMoMaccel,
«DKoJ0oTHYECKasi MupaMuia SHEPTUN»

B IIPOJYKTUBHOCTH Y Pa3HBIX
DKOCUCTEM.

[TpuBOAUTH MPUMEPHI TPAKTUUECKOTO
MPUMEHEHUS MPABUII SKOJIOTHUECKHUX
MUpaMHU/I.

CpaBHHBaTh OMOMacCy ¥ NPOAYKIIHIO
HKOCUCTEM CYIIM U MHUpOBOro okeaHa

9.4 | 3meHeHUs Hamnpasnennbie 3akoHOMEpHBIE CMEHBI | PackpbiBaTh copepkaHrue TEPMUHOB
COOOIIECTB — coo01IecTB — cykneccud. [lepBudHbIe | ¥ MOHATHIA: CYKIIECCHS, KITMMaKCHOE
CYKIIECCHH U BTOPUYHBIE CYKIIECCUU U HX COOOIIIECTBO, CYKIIECCUOHHBIN Psi/I.

NPUYUHBI. AHTPOIIOTE€HHBIE XapakTepu30BaTh CYKIIECCUU:
BO3JICHCTBHS HAa CYKIICCCHH. MIEPBUYHBIC M BTOPUYHBIC, TPUBOIUTH
KnumakcHoe coobiiecTBo. WX MPUMEPHI U HAa3bIBATH MPUYUHBI
buopa3znoobpasue 1 noiaHoTa CMEHBI COOOIIECTB.

KpyroBOPOTa BEIIECTB — OCHOBA CpaBHHBaTh BpEMEHHBIE U KOPEHHBIE
YCTOMYMBOCTH COOOIIIECTB. OMOTEOIICHO3bI HA KOHKPETHBIX
JeMoHCTpauun npuMepax CBOEH MECTHOCTH.
Tabauywl u cxemor: «OOpa3zoBaHue MonenupoBaTh pe3yibTaThl MpoIecca
6omnotay, «IlepBuunas cykueccus, CMEHBI OMOTEOIIEHO30B TIO/T BIHSIHUEM
«BoccTranonenue neca nocie aHTPOITOTCHHOTO (pakTopa

nokapa»

9.5 | IIpupoansie [TpupoaHbIC IKOCHCTEMBI. PackppIBaTh cosiep>kaHue TEPMHHOB
DKOCUCTEMBI JdemoHcTpauuu Y TIOHSTHI: (PUTOTUIAHKTOH,

Tabauysl u cxemul: «IKOCUCTEMA
HMIMPOKOJIUCTBEHHOTO JIECAY,
«3IKOocHUCcTEMAa XBOMHOTO JIECay,
«IKoCcUCTEMA 03EPay.

300IJIAHKTOH, SIPYCHOCTb.
XapakTepu3oBaTh NPUPOIHBIC
AKOCHUCTEMBI, UX OCHOBHbIEC
KOMITOHEHTHI (Ha IpUMeEpe 03epa,
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Oo0opynoBanme: akBapuyM Kak MOJEIb
SKOCUCTEMBI.

IKCKypcHs «DKCKYPCHSI B THITUYHBII
ouoreolrieHo3 (B 1yOpaBy, Oepe3HIIK,
€JIbHUK, HA CYXO0JI0bHBIN

WJIM IOMMEHHBIH JIYT, 03€p0, 00JI0TO)»

XBOWHOTO U HIMPOKOJIMCTBEHHOTO JIeCa).
OOBACHATD MPUUUHBI PA3THUHON
OroMacchl MPOAYLIEHTOB

¥ KOHCYMEHTOB B IIPUPOTHBIX
HKOCHUCTEMAX.

CocTaBnaTh NaCTOUIIHBIE U IETPUTHBIE
LEeNU MUTAHUS TPUPOIHBIX IKOCUCTEM.
[TpuBOIUTH MPUMEPHI OPTAHNU3MOB,
BXOJISLINX B COCTaB (DUTOIIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OOOCHOBBIBATH POJIb IPYCHOCTH

B ’KM3HU Ha3E€MHBIX IKOCHCTEM.
CpaBHUBaTh OMOMACCy ¥ MPOAYKIIUIO
BOJIHBIX U Ha3€MHBIX IKOCHCTEM

9.6

AHTpPONIOT€HHBIE
HKOCUCTEMBI
(arposKOCUCTEMBI)

AHTPONOreHHBIE 3KOCUCTEMBI.
Arposkocucrema.

Arponenos. Pazmuuus mexny
AHTPOIIOT€HHBIMU

U IPUPOTHBIMU IKOCHUCTEMAMHU.
JdemoHcTpauuu

Tabauywl u cxemol: «ATPOLICHO3Y,
«KpyroBopoT BEIECTB U MOTOK
SHEPTUU B arpolLeHO3e».
O6opynoBanue: repbapuu
KYJbTYPHBIX U JUKOPACTYIIIHNX
pacTeHuil.

IKCKYpCHA «IDKCKYpCHs

PackpbIBaTh cofiep>kaHre TEPMUHOB
Y TIOHSATHI: arpO’KOCUCTEMA,
arpoLeHO03, MOHOKYJIbTYpA.
XapaxkTepu3oBaTb OCHOBHBIE
KOMITOHEHTbI arPO3KOCUCTEMBI.
[TpuBOAUTH pUMEPHI
arpoO’KOCUCTEM.

CocTaBisATh LIETH MUTAaHUS arpOLEHO03a.
OO60CHOBBIBATH MPUINHBI HU3KOM
YCTOWYHUBOCTH arpO3KOCUCTEM.
CpaBHHBAaTh arpO’KOCUCTEMBI

Y IPUPOJHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJIb YEIOBEKA
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B arpO3KOCUCTEMY (Ha I0JIe
WIN B TEIUIMYHOE XO3IHUCTBO)»

B COXPAaHEHUHU YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpOosKOCHCTEMBI.
OKOMOHUTOPHUHT

Ypboskocucrembl. OCHOBHbBIE
KOMITOHEHTHI YPOOIKOCUCTEM.
I'oponackas dopa u payhna.
CunHaHTpOnM3a1UsI TOPOJCKON (PayHBbI.
buonornueckoe u X031UCTBEHHOE
3HAYEHUE arpodKOCUCTEM

1 ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B 3KOCUCTEMAX.
[TepeHoc sHEPTUM U BEMIECTB MEXKTY
CMEKHBIMH 3KOCUCTEMAMHM.

Y CcTOMYMBOCTh OPraHU3MOB,
MOMYJISAIIUN ¥ SKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX
BO3JCHCTBHUM.

MeToaom0rusa MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOTIOTE€HHBIX
AKOCHCTEM.

JdemoHcTpauuu

Tabauywl u cxemol.: «IIpumepsl
ypOOIKOCHUCTEM.

IIpakTHueckasi padora

«3yuyeHue u onucanue
ypOO3IKOCHUCTEMBIY.

PackpbiBaTh cojiep:kaHrue TEPMUHOB
U TIOHATUH: ypOOIKOCUCTEMA,
CUHAHTPOIHU3AIMS, Topojickas (iopa,
ropojckas (payHa, 3KOMOHUTOPHHT.
XapakTepu30BaThb OCHOBHBIE
KOMITOHEHTHI YPOOIKOCHUCTEM.
OnuceiBaTh OMOIOTHYECKOE

Y XO3SIMCTBEHHOE 3HAUYCHUE
ypOOIKOCHCTEM.

[IpuBOAWTH IPUMEPHI U OLICHUBATH
COCTOsSIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsIBISTE 0COOEHHOCTH TOPOJICKOI
bropsl 1 QayHBbI.

CpaBHUBAThH ypOOIKOCUCTEMBI

Y TIPUPOTHBIC YKOCHCTEMBI
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Jlaboparopnasi padora

«M3ydeHnne pazHOOOpa3us MEIKUX
MOYBEHHBIX WIEHUCTOHOTHUX B Pa3HbIX
HKOCHUCTEMAX)

Htoro

4acoB I10 TEME 12

10

Tema «buocdepa — riodajbHas IKOCUCTEMA)

10.1

buocdepa. Crpykrypa 2
U cocTaB Ouocgepsl

buocdepa — obennanerapHas
00o0J104Ka 3eMiIH, I7ie CYyLIECTBYET
WIH CYIIECTBOBAJA KU3Hb. PazBuTue
MpeACTaBICHU 0 Ouocgepe B Tpyaax
9. 31occa. Yuenue B.M. Bepnaackoro
o buocdepe. O6mactu 6rochepsl u ee
coctas. JKuBoe BemecTBo Ouochepsl
U ero QyHKIIUH.

JeMoHcTpanun

Ilopmpemuwi: B. U. BepHaackui,

3. 3roce.

Tabauyvt u cxemwi: «I'eochepnl
3eminy, « DYHKITIH )KHBOTO BEIIIECTBAY

PackpbiBaTh cosiep>kaHre TEPMUHOB

U TIOHATHI: Onocdepa, )KUBOe
BELIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO, OMOTCHHOE
BEIIECTBO.

[IpuBOoAUTH GOPMYITHPOBKH OCHOBHBIX
nonoxxenuit yuenus B. 1. Bepnaackoro
o buocdepe.

Xapaktepu3oBaTh 007acTH OMoCc(epbl
U UX COCTaB, HA3bIBATh 00JIACTU
pacmpoCcTpaHEHUs KUBOTO BEIECTBA

B 000J710UKaxX 3eMJIM U BBISBIIATH
MIPUYHHBI €70 PA3ITMIHOTO
pacrnpeeneHusl.

[lepeuncnarh PyHKITUU )KHBOTO
BeliecTBa ouocdepsl (razonas,
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTPAIMOHHAS, OMOXHUMHUYECKAas).
[IpuBoAUTH IPUMEPHI TPEOOPA3YIOLIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA

Ha Ouocdepy.
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AHaJIM3UPOBATh U OIICHUBATH
OHOIOTHYECKYI0 HH(DOPMAIIHIO

0 TJ100aTBHBIX AKOJIOTHIECKUX
npobiemax 6uochepsl, MOTydaeMyto
U3 Pa3HbIX UCTOYHHKOB.

OuenuBats Bknaza B. 1. Bepnaackoro,
3. 310cca B cO3/1aHUE YUEHUS

o buocdepe

10.2

3aKOHOMEPHOCTHU
CYITIICCTBOBAHHSI
onocdepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ounocdepnr. OcobeHHOCTH OuoChepbI
KaK TJ100aTbHON DKOCUCTEMBI.
JIlnHAMH4Y€eCKOE paBHOBECHE

B Onocdepe. KpyroBopoThl BemiecTs
1 OMOTEOXUMHYCCKHE ITHKJIIBI
(yrnepona, azora). PurmMmudHoCTh
siBJICHU B Ouocdepe.
JdemoHcTpauuu

Tabauywl u cxemol: «I'eocdepbr
3emnny, « DyHKIIUU KUBOTO
BelecTBay, «Kpyrosopot azota

B nipupoje», «Kpyroopor yriepoaa
B IIpHUpoie», «KpyroBopoT kucioposa
B TIpUpoe», «KpyroBopot BobI

B TIPUPOJICH

PackppiBaTh copepkaHrie TEPMUHOB

Y MOHATUHN: TTI00aNIbHAS DKOCUCTEMA,
JTMHAMUYECKOE PaBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTreOXUMHUYECKHUE ITHKJIBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
o6unocdepbl Kak riao0aabHOMI
HKOCHUCTEMBI.

Onpenensate PyHKIHUIO OMOCheps

B 00ecreueHur OUOTEHHOTO
KpYroBOpOTa BEIIECTB Ha IJIAHETE.
XapaKkTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEpOIa, a30Ta.
CpaBHHMBaTh 0COOEHHOCTH KPYTOBOPOTA
Pa3INYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHUE KPYTrOBOPOTa
BEIIECTB JIJISI CYIIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATH POJTH OPTAaHU3MOB
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B OHMOJIOTMYECKOM KPYTrOBOPOTE
BCIIIECTB.

BBISBISATE JMHAMHYECKOE PABHOBECHE
ounocdepsl.

[TpuBOIUTEL MPUMEPHI PUTMUIHOCTH
SIBJICHUH B OMocdepe

10.3

30HAJIBHOCTh
ounocdepnl. OCHOBHBIC
OMOMBI CYIIIH.

Y cTOMYMBOCTD
ouocdepnl

3oHansHOCTH Ouochepsl. [lonsaTue

0 buome. OCHOBHBIE OMOMBI CYIIIN:
TyHApPA, XBOMHBIE JIECa, CMEIIIAHHBIE

Y IIMPOKOJIMCTBEHHBIE JIECA, CTEIIH,
CaBaHHBI, MyCTHIHU, TPOITMUECKHUE JIeCa,
BBICOKOTOpbs1. KilmMmar, pacTUTEIbHBIN
Y )KUBOTHBIA MUpP OMOMOB CYIIIH.
CtpykTypa ¥ QYHKIIUS )KUBBIX CUCTEM,
OIIEHKa UX PECypPCHOTO MOTEHIIMAaJIa

1 OnochepHBIX (PYHKITH.
JeMoHcTpanun

Tabnuyol u cxemol: «OCHOBHBIE OMOMBI
cymmy, «KiuMmaTudyeckue nosica
3emnn», « Tynapay, «Taiiray,
«CMeNIaHHbBIN Jecy,
«1InpoKOIUCTBEHHBIN JIeCy, «CTENbY,
«CaBannay, «IlycTbIHmD,
«Tponmueckuii ecy.

OobopynoBanme: repdbapun pacTeHUI
Pa3HBIX OMOMOB; KOJUTEKITUH KUBOTHBIX

PackpbIBaTh cofiepkaHue TEPMUHOB
Y MIOHATUI: OMOMBI, TYHJIpa, XBOHHBIE
jeca, CMEIIaHHbIE JIeca,
IIMPOKOJIMCTBEHHBIE JIECa, CTEIH,
CaBaHHBI, IyCTBIHU, TPOITMYECKHE JIECa,
BBICOKOTOPBSI.

IToka3bIBaTh Ha KapTe

U XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyLIH.

CpaBHHBaTh 0COOEHHOCTH KJIMMATa,
II0YB, PACTUTEIBHOTO U )KHBOTHOTO
MUpa pa3HbIX OMOMOB CYIIN 3EMIIH.
BBIABIATE NPUYMHBI 30HAJIBHOCTH

B Onocdepe

Hroro 4yacoB o teme
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11

Tema «Her0BeK M OKpYy KalOLIas cpeaa»

111

Bo3snerictBue
YeoBeka Ha onochepy

2

DKOJIOTUUECKHE KPU3UCHI U UX
puyuHbL. Bo3aencTeue yenoseka

Ha Ouocdepy. 3arpsi3HeHNEe BO3AYIITHOM
cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpenbl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. Oxpana
IOYBEHHBIX pecypcoB. MI3meHeHue
KITUMara.

JeMoHcTpanun

Tabauywl u cxemol: «3arpsi3HEHHUE
aTMocdepb», «3arpsa3HeHue
ruapochepb», «3arpsi3HEHUE OYBbDY,
«ITapaukoBsIit 23 hexT»

PackppiBath copepkanrue TEPMUHOB

Y TIOHATHI: aTMoc]epa, BEemecTBa-
3arpsiI3HUTEINN, TAPHUKOBBIN A (DEKT,
«030HOBAS JABIPA», KKUCIOTHBIC
TOXKI1», ruapocdepa, SBTpopuKarLus
BOJIOEMOB, TTOYBA, 3PO3HUS MTOYB,
MECTUIIUIBI, SKOJIOTUYECKUN

KpH3HC.

AHaM3UpOBaTh AHTPOIIOTCHHBIC
(haxkTopbl BO3IEHCTBUS Ha Orochepy
(poJib UenmoBeKa B PUPO/IE) Ha PA3HBIX
ATamax pa3BUTHUS YEJIIOBEYECKOTO
oOuiecTna.

XapakTepu3oBaTh ria00aabHbIC
AKOJIOTUYECKHE MPOOJIEMBI;

OCHOBHBIE HCTOYHHKHU aTMOC(HEPHBIX
3arpsi3HEHHI; YKOJIOTUUECKHE
POOJIEMBI, CBS3aHHBIC C YBEIIMUCHUEM
TpPaHCIIOPTa B KPYITHBIX TOPOJIAX;
ABTPO(UKAIIHIO BOJOEMOB;
MOCJIC/ICTBUSI 3aTPS3HEHUS BOJI
XUMUYCCKUMH BEIIECTBAMH,
BO3JICHICTBHE YEJIOBEKA HA TTIOUBCHHBIN
MOKPOB.

ApryMeHTHpOBaTh 3HAUYECHUE
HKOJIOTUYECKUX 3HAHUI B PEIICHUU
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BOIPOCA O NOAAEPKAHUHN YCTOMYUBOCTH
ouocdepsl

11.2

AHTpPOIIOT€HHOE
BO3JICHICTBHE

HA PACTUTEIIbHBIN U
YKUBOTHBIA MUD.
OxpanHa nmpupo bt

AHTPOIIOT€HHOE BO3/ICUCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO
Mupa. OCHOBHBIE PUHITUIIBI OXPaHbI
npupojibl. Kpacueie kauru. Ocob6o
OXpaHsieMbI€ TPUPOJIHBIC TEPPUTOPUHI
(OOIIT). borannueckue caapl

Y 300JIOTUYECKUE MTAPKH.
JeMoHcTpanun

Tabauyvt u cxemol: «Ocob0

OXpaHsIEMbIE IPUPOIHBIE TEPPUTOPUID.

Oo6opynoBanme: ¢potorpapuu
OXpaHSAEMbIX PACTEHUH U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbiBaTh cojiep:kaHrue TEPMUHOB
Y MOHSITUW: COKpAILICHUE
O6ropazHoo0Opasusi, oXpaHa IPUPOIbI,
0c000 OXpaHseMbIe IPUPOIHBIE
tepputopun (OOIIT), GoTannueckuit
cajl, 300JIOTMYECKUH TapK.
XapakTepu30BaTh IUIAHETAPHYIO POJIb
pacTeHU U )KUBOTHBIX.

[IpuBOAUTH IPUMEPBI IPSIMOTO

Y KOCBEHHOT'O BO3/ICHCTBHSI YEJIOBEKA
HA PACTUTEIbHBIA U )KUBOTHBIN

MHUD.

XapakTepu3oBaTh MPUHIUIIBI
«BcemupHOM cTpaTernu OXpaHsl
IIPUPOJIBDY.

[lepeuncraTb 0COOEHHOCTH pa3IMYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
pPacnoJIOKEHHBIX B CBOEII MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHs! OMOJIOTUYECKOTO
pazHooOpa3ust 3eMIIH.

[IpuBOAUTH IPUMEPHI PEIKUX

Y MAJIOYHMCIIEHHBIX BUJOB PACTEHU
Y )KUBOTHBIX CBOE MECTHOCTH,

143



denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

3aHeCEHHBIX B KpacHble KHUTH
pernoHoB u Kpacnyto kaury PO

11.3 | ParmonansHoOe 2 OCHOBHBIC PHUHIIAIIB YCTOHYUBOTO PackppIBaTh cojiepikaHUEe TEPMHHOB
MIPUPOJIONIOIB30BAHNE Pa3BUTHS YEIIOBEYCCTBA M TIPUPOIBI. Y TIOHATHH: pallHOHAILHOEC
U YCTOMYUBOE PanroHaibHOE MPUPOIOIIOIB30BAHHE MIPUPOIOIIOIB30BAHHE, YCTOWYHNBOE
pa3BUTHE 1 COXpaHEHUEe OMOJOTUYECKOTO pa3BHUTHE, PUPOIHBIC PECYPCHI,
pazHooOpasus 3eMIIH. HKOJIOTHYECKUH CIIE]I.
OO61re 3aKOHOMEPHOCTH XapaKkTepHu30BaTh OCHOBHBIC TPUHIIAITHI
I100aJBHBIX SKOJIOTHYECKHX YCTOMYHBOTO Pa3BUTHS YEIIOBECUCCTBA
Kpu3ucoB. OcoOEHHOCTH U TIPUPOJIBI.
COBPEMEHHOTO KpH3HCa U €T0 OnuceIBaTh HEMCUCPITACMBIC
BEPOSTHBIC ITOCIICICTBUS. U ¥icuepriacMble IPUPOTHBIC PECYPCHI,
Pa3BuTre METO0B MOHUTOPHHTA MO TYCPKUBAsT OTHOCUTEITHHOCTh
Pa3BUTHS OIMACHBIX TEXHOT'CHHBIX HEHCYCPIIAEMOCTH MTPUPOTHBIX
TIPOIIECCOB. PECYpPCOB; XapaKTePU30BaTh MPOIECCHI
JleMOHCTpaUM WX BO3HUKHOBCHHMSI M YCIIOBHS CPE/IbI,
Tabnuywl u cxemvt: «Mopgenu MPUBOJISIINE K UX (DOPMHUPOBAHHMIO.
YIPABJISIEMOTO MHUPay PackpbIBaTh IpOOIEMBI PAIIMOHAIBEHOTO
MPUPOJIONIOIL30BAHUS U HAXOIUTh Ty TH
UX pelICHUS
HTtoro gacos 1mo Teme 6
PeszepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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NEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM
ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUMSA N1 OJIEMEHTOB
COLEPXKXAHUA ITO BUOJIOI'MHU

IIpoBepsiemblie Ha EI'D no 6mos1orum Tpe6oBaHus K pe3yJibTaTaM 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJIbHOM MPOrpaMMbI CpeIHEro 0011ero 00pa3oBaHUA

Kon
MIPOBEPSIEMOTO
TpeOOBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO
o0pazoBaHus

1

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHWHBI MHUPA, B TO3HAHUHU 3aKOHOB MPUPOJIBI U PEIICHUU
JKU3HEHHO  BAXHBIX  COLMAJIBbHO-3TUYECKUX,  IKOHOMUYECKUX,
HKOJIOTMUECKUX TPOOJIeM YelIOBEUeCTBa, a TaKXKe B pEIICHUU
BOIIPOCOB PAIMOHATIBHOTO MPUPOJONOIL30BaHUsI, B (OPMUPOBAHUU
IIECHHOCTHOTO OTHOIIECHUS K TMPUPOJAE, OOIIECTBY, YEIOBEKY;
0 BKJIJIe POCCUMUCKUX U 3apYyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE
ounooruu

Brnanenune cucteMoil 3HaHMI 00 OCHOBHBIX METOJIaX HAYyYHOTO
MO3HAHUS, HUCIIOJIB3YEMbIX B OMOJIOTHYECKUX HCCICIOBAHUIX JKHBBIX
OOBEKTOB U HKOCUCTEM (ONHCAHHWE, U3MEpPEHUE, NPOBEICHUE
HaOJII0JICHN); Crloco0aMH BBISBICHHS M OIICHKH aHTPOIIOTCHHBIX
W3MEHECHUU B PUPO/IE.

YMeHue BbIJIBUTATh THUIIOTE3bI, TPOBEPATh UX IKCIEPUMEHTAIBHBIMU
cpeacTBamu, (OpMyJHUpYys 1eJIb KCCIEeJA0OBaHUs, aHAIU3UPOBATH
MOJTyYEHHbIE PE3YJIbTAThI U JCIaTh BHIBOIBI.

BoisiBIeHME 3aBUCUMOCTHM MEXIY HCCIENyEMbIMH BEJIWYMHAMH,
00BbSICHEHNE TIOJIYYEHHBIX PE3YIbTaTOB U (POPMYJIHUPOBAHKUE BHIBOJIOB
C MCIIOJIb30BAaHMEM HAYUYHBIX OHATHH, TEOPUU U 3aKOHOB

YMeHue BIaAeTh CHUCTEMOW OWOJOTMYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOTIOJIArAOIIHE OMOJIOTHYCCKUE TSPMUHBI M TTOHSTHS
(KM3HB, KJIETKAa, TKaHb, OpraH, OPTraHW3M, BHI, IOMYJISAIIHS,
PKOCHCTEMa, OuoreHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3,
KJIETOYHBIH ~ MMMYHHTET, OWOCHHTE3 Oejka, OHOIMOJIUMEpHI,
JTUCKPETHOCTD, caMOpEeTyJISIIHS, CaMOBOCITPOU3BE/ICHNUE,
HACJICICTBEHHOCTh, M3MEHYMBOCTh, OHEPrO3aBUCUMOCTH, POCT
U pa3BUTHE);
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Ouonoruueckue  Teopuu:  kieroyHas  Teopus 1.  IlIBanHa,
M. Ilneiaena, P. BupxoBa; KJIOHaJIbHO-CEIIEKTUBHOIO UMMYHHUTETA
IL Opnux, n.n. Meunukosa, XpOMOCOMHAasi  Teopus
HacleacTBeHHOCTH T. Moprana, 3aK0H 3apOJBIIIEBOTO CXOACTBA
K. bapa, sBomonmonnas teopus Y. JlapsuHa, CMHTETUYECKAs TEOPUS
HBOJIIOIMH, Teopus aHTponorenesa Y. Jlapsuna; Teopust OMoreoieHosa
B.H. Cykauesa; yuenue H.W. BaBunoBa o nentpax mMHoroo0Opasus
U MPOMCXOXKIECHHS KyJIbTYpHBIX pacTenuii, yuenue A.H. CeBeprona
O MyTSAX M HaMpaBJICHUSAX 3BoJionuu, yuenue B.M. Bepnaackoro —
o 6uocdepe); 3aKOHBI (€TUHOOOPa3Us TOTOMKOB TIEPBOTO TTOKOJICHNUS,
pacUICIUIEHHs TPU3HAKOB, HE3aBUCUMOI'O HACJIEJOBAaHUS NPU3HAKOB
I'. Menuens; CHEIUIEHHOIO HAcJIEOBAaHUs MPU3HAKOB M HapyILUEHUs
cueruiecHuss reHoB 1.  MopraHa; TOMOJOTHYECKUX  PAJIOB
B HacyeacTBeHHOM u3meHunBocTd H.M. BaBunoBa; reHeTHyeckoro
paBHoBecus JIx. Xapau u B. BaitnOepra; 3apoapllieBOro cxoicTBa
K. bapa; 6uorenernueckuii 3akoH 3. ['ekkensi, @. Mroepa);
MPUHITUIBI (YUCTOTHI TAMET, KOMIJIEMEHTAPHOCTH);

npasuia (MuaumyMa FO. JInbuxa, sKoIornyeckon nupamMuabl YUCEI,
OMOMAacChl U SHEPTUN);

runote3bl  (koanepBatHor AWM. Omapuna, nepBUYHOrO OyJIbOHA
JIx. Xonnaeitna, mukpochep C. @oxkca, pudozuma T. Uek)

YMeHue pemarb IMOUCKOBbIE OWOJOTHYECKHE 3aJa4yM; BBISABISTH
MPUYUHHO-CJICICTBCHHBIC CBSI3U MEXTY HCCIICTyEMbIMU
OMOJOTUYECKUMH OOBEKTaMH, TMPOIECCAMU U SBJICHUSIMH; JENaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;
COCTaBJISITh TEHOTUITUYECKUE CXEMBI CKPEITMBAHUS JTsI PA3HBIX TUIIOB
HACJICIOBAHUSI TIPU3HAKOB Y OPraHU3MOB, COCTaBJISATh CXEMbI
MepeHoca BEIISCTB W DHEPTUM B JKOCHCTeMaxX (IEH THTaHWMS,
MUILEBBIE CETH)

YMeHue  ycTaHaBIMBaTh  B3aMMOCBSI3U  MEXAY  CTPOEHUEM
U (QYyHKUMSMHU: OPraHOMJOB, KJIETOK pa3HBbIX TKaHEW, opraHaMu
U CUCTEMaMHU OpPraHOB Yy PACTEHMM, *KUBOTHBIX U UYEJOBEKA; MEXKITY
JTanamMu OOMEHa BEUIECTB; 3TallaMu KJIETOYHOTO UK U AKU3HEHHBIX
IUKJIOB  OpPraHM3MOB; d3TalaMd  AMOpPHOHAIBHOTO  Pa3BUTHS,
TE€HOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (haKTOpPaMH CpeIbl OOUTAHMUS;
IPOLIECCAMH  3BOJIIOLIMM; ABWKYIIMMH CHJIAMH AHTPOIOTEHE3a;
KOMIIOHEHTaMH PA3JIMYHBIX YKOCUCTEM U IPUCIIOCOOIEHUSAMU K HUM
OpPraHu3MOB

YMeHue BBIJICJIATDh CYHICCTBCHHBIC ITPU3HAKU!
CTPOCHHUSA BUPYCOB, KIICTOK IIPOKAPHUOT U 3YKAPHUOT, OJHOKICTOYHBIX
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¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, 3KOCUCTEM
u Oumocepbl; CTPOCHHUS OPTaHOB M CHCTEM OPTaHOB pPACTEHUH,
YKUBOTHBIX, YeII0OBEKA, IPOIIECCOB KHU3HEACITEIbHOCTH,
NPOTEKAIONMINX B OpPraHW3MaxX pACTCHHM, >KUBOTHBIX M YEIOBEKA;
OMOJOTHYECKUX TPOIIECCOB: OOMEHa BeEmIeCTB (MeTaboIn3M),
uHGOpMAIIMU U TIPEBpAIICHUs SHEPTuH, OpOKeHUs, aBTOTPO(HOro
U TEeTepoTpO(PHOro TUMOB MHUTaHUA, (HOTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MEH03a, TaMETOTeHEe3a, SMOPHUOTEHEe3a, MOCTIMOPHOHAIBHOTO
pa3BHUTHA, Pa3MHOXKCHUsS, WHINBUAYAIBHOTO Pa3BUTHSA OpraHU3Ma
(oHTOrEHe3a), B3aWMOJICUCTBUS TEHOB, TE€TEpPO3UCa; JCUCTBUHN
HUCKYCCTBEHHOTO  OTOOpa,  CTaOWIM3UPYIOIIET0,  JBIDKYIIETO
U pa3pbIBAIOIIETO €CTECTBEHHOrO0 O0TOOpa;  ajyIoNaTpU4yecKOro
U CHMITATPUYECKOTO BHUJA000pA30BaHUS; BIUSHHS IBHKYIIAX CHJI
HBOJIIOIMM  HA  TEeHO(POHNI  TOMYJSIUU;  IPUCTOCOOJICEHHOCTH
OpraHU3MOB K Cpele OOWTaHWs, 4YepPEeIOBaHMUS HAIPABICHHUM
HBOJIIOIUH; KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX

ChopMupoBaHHOCTh yYMEHUSI BBIICIATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KJETOK TMPOKAPUOT U  OYKAPUOT, OJHOKIECTOUHBIX
U MHOTOKJIETOYHBIX  OPTraHW3MOB, BHAOB, OHOTEOIICHO30B
U DKOCUCTEM; OCOOCHHOCTHM TMpOIECCOB OOMEHa  BEIIECTB
W TIpeBpalieHus] SHEPTUM B KIETKE, (HOTOCHHTE3a, IIACTHYECKOTO
W DHEPreTHYecKoro oOMeHa, XEMOCHWHTe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3BUTHUS M PA3MHOKEHUS, WHIUBUIYATBHOTO
pa3BuUTUsl opraHu3Ma (OHTOTE€He3a), OOphOBI 3a CYIIECTBOBAHUE,
€CTEeCTBEHHOTO O0TOOpa, BHUJI000pA30BaHMS, MPHUCIOCOOTICHHOCTH
OpraHU3MOB K cpejie OOMTaHus, BIUSHUS KOMIIOHEHTOB DKOCHCTEM,
AHTPOIIOTEHHBIX HW3MEHEHUW B DJKOCHUCTEMAax CBOEM MECTHOCTH,
KpyTrOBOPOTa BEIIECTB U MPEBPAIICHHS YHEPTUHU B Onocdepe

VYMmeHune HCIIOJIb30BaTh COOTBETCTBYIOIIIHE apTyMEHTHI,
OMOJIOTHYECKYI0O TEPMUHOJIOTHIO W CHMBOJIMKY JUIS JOKa3aTeIhCTBA
POJICTBA OPTaHW3MOB PA3HBIX CHCTEMATHYECKHUX TPYIII; B3aUMOCBS3U
OpraHu3MOB W CpeAbl OOWTaHMs; CAUHCTBA YEJIIOBEUCCKUX pac;
HEOOXOIUMOCTH 3JI0POBOTO obpaza JKU3HHU, COXpaHCHUS
pazHooOpasusi BUJIOB U DKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS
MIPUPOBI U YSIIOBEUECTBA

YMeHHne KpUTHYECKH OLICHMBaTh HWHGMOpPMAIUI0 OHOJIOTrHYECKOro
COJEpKaHusl; MHTEPIPETUPOBATh STUUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIEIOBaHUM B OHMOJOTHHM,  MEIOUIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh TII00ATBHBIE SKOJIOTMYECKUE TIPOOIEMbl COBPEMEHHOCTH,
dbopMHpOBATH TTO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UITUIO
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IlepeyeHb 3JIeMEeHTOB coAep:KaHusl, NpoBepsieMbIX Ha EI'D no OuoJiorun

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHMS

1

buonorus kak HayKa. JKuBbIe CUCTEMBI U UX N3Y4YCHUC

1.1

CoBpeMeHHass OMOJIOTUS — KOMIUIEKCHas Hayka. buosjormdyeckue Hayku
U w3ydaemple WMH TpoOiemMbl. (DyHIaMEHTAIbHBIE, MPUKIATHBIC
Y TIOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OMoJIoruu B POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptuHbl Mupa. [Ipodeccuu, cBsi3anHbie ¢ Ononorueii. 3HaUeHHE OMOJIOTHH
B MPAKTUYECKOU JESITEIILHOCTH YeJOBEKa: MEIUIIMHE, CEIILCKOM XO035HUCTBE,
MIPOMBITIUICHHOCTH, OXPaHE MPUPOIBI

1.2

XKuBble cHCTEMBI KakK MpeAMET u3ydeHusi Ouosnoruu. CBOICTBA KHUBBIX
CHUCTEM: €JWHCTBO XMMHUYECKOrO COCTaBa, HUCKPETHOCTh W IIEJIOCTHOCTb,
CJIO’)KHOCTD 151 YIIOPSIAOYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb,
CaMOOPTraHU3alMs, CAMOBOCIPOU3BEICHHUE, PA3APAKUMOCTb, NU3MEHUYHUBOCT,
POCT U pa3BUTHE.

YpOBHH OpraHu3alii >KUBBIX CHUCTEM: MOJICKYJIAPHBIA, KJIETOYHBIM,
TKAQHEBbIM, OPTraHU3MEHHBIN, MNOMYJISIIIUOHHO-BUIOBOM, SKOCUCTEMHBIN
(6uoreonenoTnueckuit), bnochepnsiit. [Iporeccrl, MPOUCXOIANTNE B KUBBIX
cuctemax. OCHOBHBIE PU3HAKU KUBOTO. JK13Hb Kak popMa CyIieCTBOBAHUS
MaTepuu

1.3

Mertoasl Ononornueckoi Hayku. HabmoneHue, uaMepeHue, SKCIIEpUMEHT,
cucTteMaTu3amnus, meraaHanu3. [loHATME O 3aBUCMMOM M HE3aBUCUMOMU
nepeMeHHou. lInanupoBanue »skcriepuMenTa. llocTaHOBKa M TmpoBepka
runote3. HyneBas rumore3a. IloHsTHe BBIOOPKM M €€ JIOCTOBEPHOCTD.
Pa3bpoc B Ouonornyeckux JaHHbIX. OLIEHKA JTOCTOBEPHOCTH IMOITYYEHHBIX
pe3yabTatoB. [IpuunHbl UCKaKeHUs pe3ysbTaTOB dKcrepuMeHTa. [lonstue
CTaTUCTUYECKOTO TECTa

Knerka kak Ononornyeckas CucremMa

2.1

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAs equHULA >KuBoro. HMcropus
oTkpbiTus kietku. Paborer P. T'yka, A. JleBenryka. Knetounas teopus
(T. llIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE IOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPUH.

Meroapl  MOJEKYJSIpHOW U KJIETOYHOM  OMOJIOTUM: MHUKPOCKOMHS,
xpomatorpadusl, anexkTpodopes, METO]T MEUEHBIX aTOMOB,
muddepennmanbHoe HEHTPUPYrupoBaHne, KyJIbTUBUPOBAHUE KIETOK

2.2

XYUMHUUYECKHUI cOCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOIJIEMEHTHI.
Boja u ee posib Kak pacTBOPUTENS], PEAr€HTa, YYaCTHE B CTPYKTYPHUPOBAHHUH
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KIIETKH, TEIUIOPEryJsiqui. MuHepalbHble  BellecTBa  KJIETKH, HX
Ouonoruyeckas pojb. Pojab KaTHOHOB M AHHOHOB B KJIETKE.

buonornyeckue nomumepbl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
Crpykrypbl 6e5k0BO# MoseKyibl. [lepBudHas ctpykTypa Oeika, HenTHIHas
CBA3b. BTopuuHas, TpeTHuyHas, YETBEPTHYHAs CTPYKTYyphl. JleHaTypaums.
CpoiictBa OenkoB. Kmaccuduxamus OenkoB. buonorumueckue GyHKIUU
OEJIKOB.

YrneBonsl. Momnocaxapunsl, JUCaxapuabl, OJINTOCaxapuabl
1 noaucaxapuabl. OOLMil TUIaH CTPOEHUs U (PU3UKO-XUMUYECKUE CBOICTBA
yrieBoJoB. buonornueckue QyHKIUU yriaeBOIOB.

Jlumuasl.  T'mapodunsHO-TUapOPOOHBIE  cBoMcTBa.  Kiaccudukanms

JIUTIHJIOB. Tpurnunepunsl,  pochomunuabl,  BOCKH,  CTEPOHUJIBI.
buonorudeckne ¢yHkuuu aunugoB. OOIIME CBOWCTBA OMOJOTMYECKUX
MeMOpaH  —  TEKYyYecTb, CIIOCOOHOCTH K CaMO3aMBbIKaHHUIO,
MOJIyITPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. [JHK n PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunmun xomruiemeHtapHoctd. IlpaBuiio Yapraddoa.
Crpyxrypa IHK — nBoiinas cnvpans. MecToHaxoXaeHue 1 ONOIOrH4ecKue
¢ynxuuu ITHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B Moisekyine ATO.
buonornuyeckue dynkuuu AT®. BoccraHOBIEHHBIE TEPEHOCUUKU, HX
¢yukiuu B kietke. Cexkenuponanue [JHK.

CrpyktypHas OMOJIOTHS: OMOXUMHUUECKHE H OMO(PH3NICCKHUE UCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tunel kJI€TOK: dykKapuoThueckas W Tmpokapuotudeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CtpoeHrue mNpPOKApHOTHUECKOM KieTku. KierodHas CcTeHKa OakTepuid
n apxe. OCOOCHHOCTH CTpOSHHS TeTepoTpoHOM U aBTOTPO]HOM
MPOKAPUOTUYECKUX KIETOK. MECTO U POJIb MPOKAPHOT B OMOIIEHO3aX.
Crtpoenue u (GyHKIIMOHUPOBAHUE DYKapUOTUUYECKOU KJICTKHU.
[Tnazmatnueckass memOpana (masmanemMma). CTpyKTypa IIa3MaTHUeCKOU
MeMOpanbl. TpaHCopT BeHIECTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (Muddy3us, obnerdennas auddy3us), akTUBHBIN (IEPBUIHBIN
U BTOPUYHBIM aKTUBHBIN TpaHcnopt). [lomynpoHuniaeMocts MeMOpaHBbI.
PabGoTta HaTpwmii-kanueBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (aroimTo3.
Ox3oumro3. Knerounas crenka. CTpykTypa U QyHKUHUN KIETOYHOM CTEHKH
pacTeHul, rpudoB.

[uromnaszma. [{uto3omns. L{utockenet. J{Buxkenue nuroniazMbl. OpraHou bl
kieTku. OqHOMEMOpPaHHBIE OPTAHOU Bl KIIETKH: SHIOTUIa3MATHIECKasl CETh
(QIIC), anmapatr [onbaxkH, JTU30COMBI, HMX CTPOCHHE U (DYHKIUH.
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B3aumocBs3p  oqHOMEMOpaHHBIX ~ OopraHouzoB  KieTku. CrTpoeHue
rpaHyfisipHoro petukyiayma. CHHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['maakuit (arpaHyssipHBII) 5SHIOMIIA3MAaTHYECKUI
petukynyMm. CekperopHas ¢QyHkuus anmapata [onpmku. TpaHcnopt
BEIIECTB B KIJIETKE. Bakyonum pacTUTENbHBIX KIETOK. KIEeTO4HBIA COK.
Typrop.

ITomyaBTOHOMHBIE OPraHOUABI KIETKA: MUTOXOHIPHUH, TUIACTUBI.
Crtpoenue u GyHKIIMH MUTOXOHAPUN U TiacTufl. [lepBuyHbIe, BTOPUYHBIC
U CIOXHBIC TUIACTUIBI (POTOCUHTE3UPYIOMIUX JYKAPUOT. XJIOPOILIACTHI,
XPOMOIUTACTBI, JICUKOIUIACTHI BBICIIMX PACTEHU.

HememOpanHnbie opranonipl kietku CtpoeHue U GyHKIUA HEMEMOpPAHHBIX
OpraHouioB KieTku. Pubocombl. MukpoguiaameHTbl. MbIIIEUHBIE KIETKH.
Muxkpotpy6ouku. Knerounsiii nentp. CTpoeHHE U JABWKEHUE >KTYTHKOB
U pecHUYEK. MUKpOTpyOOUKHM uTOMmIa3Mbl. LleHTproIb.

Snpo. OGosnouka siApa, XpOMAaTHH, KApUOILIa3Ma, SAPBIIIKH, UX CTPOCHUE U
¢yHkuuud.  SnepHblii  OENKOBBIM  MAaTpHUKC. [IpocTpancTBeHHOE
pacrojoXXeHue XpoMocoM B uHTepda3zHOM sjape. benku xpomaTuHa —
TMICTOHBI.

Kiterounsle BkiroueHHs1. CpaBHUTENIBHASI XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHON)

2.4

AccuMWIIALIMST M JTUCCUMMJISILMS — JBE CTOPOHbI MeTabonu3Mma. Turbl
oOMeHa BemiecTB: aBTOTPO(MHBIA U rerepoTpodHbI. YuacTue KuUclIopona
B OOMEHHBIX TMpoleccax. OHEpPreTMyeckoe obOecreyeHne KIIETKU:
npeBpamieane AT® B oOMeHHbIX mporeccax. DepMEeHTaTUBHBIA XapakTep
peakumii KietoyHoro meradonu3ma. MepMeHThI, UX CTPOEHHUE, CBOMCTBA
u  mexanusm  jedctBusas.  Kodepmentsl.  Otnuuus  ¢GepMEeHTOB
OT HEOpPraHWMYECKUX KaTajau3aTopoB. belku-akTuBaTOpbl U OENKU-
MHTUOUTOpBL.  3aBUCHUMOCTh  CKOPOCTH  ()EPMEHTATUBHBIX  PEAKIIHii
OT pa3IMYHBIX (PaKTOPOB.

IlepBruHBI CHUHTE3 OpraHMYECKUX BellecTB B KieTke. dorocunres. Poib
XJIOpOIUIacTOB B Tmpouecce (orocunre3a. CBeroBas M TeMHOBas (hasbl.
[IponyktuBHOCTh  (OoTOCHHTE3a. BrnusiHue  pa3iuyHbBIX  (PaKTOPOB
Ha CKOpPOCTh poTocHHTE3a. 3HaUEeHUE (OTOCUHTE3A.

XeMOCHUHTE3. Paznoobpazue OpPraHn3MOB-X€MOCHHTETUKOB:
HUTpUUIUpYOIKEe  OakTepuu,  Kenezo0akTepu,  cepoOaKTepuu,
BOJIOPOJIHbIE OaKTepun. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxenus. IIpogykTel OpoxeHus u ux
HCIIOJIb30BaHUE YEIOBEKOM. AHAa’3pPOOHBIE MHUKPOOPTAaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspobHbIe OpraHU3MBl. Orarbl HYHEPTreTUYECKOTO oOMeHa.
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[TogroroButenbHbIM ATan. [NHKoMN3 — OECKUCIOPOIHOE pACIICTICHHE
TJIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIETOYHOE JIbIXaHWE. PO MUTOXOHIpHUIA
B Imporeccax OHOJIOrMYecKoro okuciaeHus. Llukinueckue peakiuu.
OxucnutensHoe QochopunupoBanue. I[IpenmyiiectBa a’poOHOTO MyTH
oOMeHa BeIeCTB Tepen aHadpOOHBIM. I(HPEKTUBHOCTD IHEPTETUICCKOTO
obmeHa

2.5

Peakunn MatpuyHoro cuHrtesa. [I[pyuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanm3amusi HaclIeACTBEHHOM  WH(pOpMaIUU.
I'eneTnyeckuil KoA, €ro CBOWCTBA. TpPaHCKPUIILMS — MATPUYHBIM CHHTE3
PHK. ITprHIMIIBL TPaHCKPUIILIUHN: KOMILJIEMEHTAPHOCTb,
AHTUNAPAIJIETBHOCTD, ACUMMETPUYHOCTD. TPaHCIISIMS U €€ STalbl. Y4acTHe
tpancniopTHeix PHK B OuocunTeze Oenka. YcioBusi O6uocuHTe3a Oelka.
KoaunpoBanue amuHokucaot. Ponbs pubocom B OuocuHTe3e Oemka.
Opranusanusi reHoMa y TPOKapHOT U 3YKapUOT. Perynsduus akTMBHOCTU
reHoB y npokapuoT. ['unoresa onepona (®@. XKako6, XK. Mano). Perymnsus
0OMEHHBIX MpOLECcCOB B KieTke. Kiletounslii romeocTas.

Bupycsl — HekneTounble (OpMbI )KU3HU U 00JIUraTHbIE apa3uThl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

Bupycusbie 3a0oneBanus yenoBeka, skuBoTHbIX, pactennit. CITNU/, COVID-
19, conranibHbIe U MEAUITMHCKUAE TTPOOITIEMBI

2.6

Knerounsiéi 1muki, ero mepuonabl W peryisius. Warepdaza u MuTo3.
Ocob6eHHOCTH TIPOLIECCOB, MTpoTekaroux B uuTepdase. [loaroroBka kieTku
Kk geneHuto. IlpecuHTeTndeckuit (MOCTMUTOTHYECKHUM), CHHTETUYECKUN
Y TTOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IepUO/Ibl UHTEP(]a3bI.
Marpuunbii cunte3 [JHK-permkanusa. Ilpuaouner perumkanun JIHK:
KOMILJIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJIJIEIbHOCTD.
Mexanuzm perukanuu  JJHK. Xpomocomsl. CTpoeHHE XpOMOCOM.
Tenomepsr u TenoMepaza. XpOMOCOMHBIA HAOOP KIETKU — KapUOTHIL.
JIunmonaHeIi W TaluIOWJIHBIA  HAOOpPHI  XpPOMOCOM. ['OMOJIOTHYHBIE
XpOMOCOMBIL. [10710BBIE XPOMOCOMBI.

lenenue kietkn — MuTo3. CTaauum MHUTO3a W NPOUCXOISANIUE B HUX
npoueccel. Tumbl muto3a. KapuokumHes w nmTokuHe3. buomormueckoe
3HAYEHWE  MHUTO3a. Perymsinuss  MUTOTHYECKOTO  IMKJIA  KJIETKH.
[Iporpammupyemast KieTouHasi THOEIb — armomnTo3.

O yHKIIMOHAIbHAA T€HOMUKA

OpFaHI/ISM Kak OMOJIOTHYEeCcKas CUCTeMa

3.1

OI[HOKJ'ICTO‘{HI)IC, KOJIOHHAJILHBIC, MHOTI'OKJICTOYHBIC OpraHnu3MbI
U MHOI'OTKaHCBLIC OpPraHHU3MBl.
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@opMbI pa3MHOKEHUSA OpPraHU3MOB: Oecrnoisioe (BKJIKOYash BEreTaTHUBHOE)
U 1osioBoe. Buapl 6ecrnonoro pasMHOXKEHHS: MOYKOBAaHUE, CHOPYJISALIMS,
dbparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuokenue. [lonoBble kneTku, ninm ramersl. Meno3. Craguu
Mmeiio3a. [loBenenue xpomocom B merose. Kpoccunrosep. buonornueckuii
CMBICII M€1103a M TMOJIOBOIO Mpouecca. Meno3 u ero Mecto B KU3HEHHOM
LUKJIE OPraHU3MOB.

IIpen3aponpimeBoe pa3Butue. ['amerorenes y uBOoTHbIX. [10710BBIE KENE3BI.
OObpa3zoBanue W pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHe3 M OOTEHE3.
CrpoeHue nosoBbIX KiIeTOK. OII0J0TBOPEHHE U IMOPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CHocOOBl  OIUIOJOTBOPEHMS:  HAPYKHOE,  BHYTPEHHEE.
[TapreHnorenes.

WupuBunyanbHOe  pa3BuTME  opranu3sMoB  (oHTOreHes).  Craguum
AMOpHOreHe3a KUBOTHBIX (HAa mpuMmepe JArymku). JpooOnenue. Tumsl
apoosenus. OcoGeHHOCTH APOOJECHUS MIIEKONUTAIOUIUX. 3apOAbIIIEBbIE
JUCTKU (racTpyisiius). 3akiajgka OpraHOB U TKaHEH W3 3apOJbIIIEBBIX
JUCTKOB. B3anMHOE BIMSHME YacTe pPa3BUBAIOLIEIOCS 3apOAbllla
(omOpuoHabHAas MHAYKIMS). 3aKiajka IUIaHa CTPOEHHUS KUBOTHOTO Kak
pe3yabTar HEPAPXUYECKUX B3aNMOJICHCTBUI TE€HOB. Bnusinue
Ha SMOpPUOHANILHOE Pa3BUTHE PA3NIUYHBIX (DAKTOPOB OKPYKAIOIIEH Cpebl.
Poct u pas3Butue xuBOTHBIX. IlocTamMOpuoHanbeHBIM nepuoa. IIpsmoe
U Hempsimoe pa3BuTHe. PaszButue ¢ Meramop(o3oM y 0ecro3BOHOYHBIX
U II03BOHOYHBIX JKMBOTHBIX. DHOJOrMYeckoe 3HAaYE€HHE MPSIMOTO
U HENpPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B NpUpoJe. Thmbl pocTa
KUBOTHBIX. DAKTOPBI PETYISIUUU POCTA KUBOTHBIX M yenoBeka. Craauu
MOCTAMOPUOHAIBHOTO PA3BUTHUSL Yy JKUBOTHBIX M uenoBeka. llepuoss
OHTOT'€HE3a YEIOBEKA.

PasmHoxeHne u pasButue pacrtenmil. I'amerodur m cmopodur. Meiio3
B JKM3HCHHOM IMKJIe pacTeHuid. OOpa3oBaHHE CIOp B Mpoliecce Menosa.
I'amerorenes y pacrenuil. OIUIOOOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
OpraHu3moB. J[BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUM.
OOpazoBaHue W pa3BUTHE CEMEHU. MexaHU3Mbl PEryJisilid OHTOT€He3a
Y PaCTEHUH U )KUBOTHBIX

3.2

Uctopuss  craHOBIIEHMST W DPa3BUTHS  TIEHETUKM  KaK  HAyKW.
OcCHOBHBIE TCHETHMYECKHE TOHATHSI H CHMBOJBL. | OMOJIOrHYHBIC
XPOMOCOMBI, aJlJICJIbHBIC I'CHBI, aJIbTEPHATUBHBIC MPU3HAKH,
JIOMUHAHTHBIN U PELECCUBHBIA MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAS
JIMHUS, TUOPUIBI, TeHOTHII, dbeHoTurl. OCHOBHBIE METOJIbI
T'C€HETHKH: TUOPUI0TIOTHYECKHH, LIUTOJIOTUYCCKUH, MOJIEKYJISIPHO-
reHETUYECKUM
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3.3

Monorubpunnoe ckpenuBanue. IlepBeiii 3akoH MeHaens — 3akKoH
eauHooOpaszusi THOPUIOB MEepBOro MokoJjieHus. [IpaBuino JOMUHUPOBAHUS.
Bropoii 3akoH Menaenss — 3aKOH  paCIICIUIEHHAS  IPU3HAKOB.
[{utomornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUA. [ umoresa
YHUCTOTHI FaMeT.

AHaIM3upyoliee CKpeEIlIUBaHUE. [TpoMexxyTOUHBII XapakTep
HacyienoBaHus. Pacuiennenre npu3HakoB MIPY HEMOJIHOM JOMUHUPOBAHUM.
JurubpunHoe  ckpemmBaHue. Tpetuil 3akoH MeHnmenss —  3aKoH
HE3aBUCUMOTO HACJIEIOBAaHMS MPU3HAKOB. [luTonornueckue OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUS.

CuemieHHOE HacienoBaHue npu3HakoB. Pa6oTel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIIECHUE CLETUICHUS MEXAY TeHaMHU. XPOMOCOMHAs
TEOpHUs HACIIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIM MEXaHU3M ONPEACICHUS T0Ja. AYTOCOMBI
W TIOJIOBBIE XPOMOCOMBI. ['OMOraMe€THBII M TETePOraMeTHBIN IMOJL.
['eneTnueckasi CTpykTypa MOJIOBBIX XpoMocoMm. HaciienoBanue nmpu3HAKOB,
CLECIUICHHBIX C TMOJIOM. ['eHOTHII Kak 1enocTHas cucreMa. [lienorponus —
MHO>KECTBEHHOE JIEUCTBUEC reHa. MHOXeCTBEHHBIN aJICIIN3M.
B3auMogeiicTBUe HeaJUlebHBIX T'€HOB. KOMIIEMEHTapHOCTh. ODMHUCTA3.
[Tomumepus

3.4

B3aumogeiictBue reHotuna W cpeiapl npu  (GOpPMHPOBAHMU (PEHOTHIA.
N3meHunBOCTh PU3HAKOB. KaueCTBEHHbIE U KOJMYECTBEHHBIE ITPU3HAKHU.
Buapl ©3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
MoaudukanronHas HW3MEeHYUMBOCTh. Ponb cpenbl B (OpMHpPOBaHUU
MOJIU(PUKAIMOHHON  M3MEHYMBOCTH. Hopma  peakuuu  Npu3HaKa.
Bapuaunonnsiii psn u BapuanronHas kpuas (B. Moranncen). CpoiicTBa
MOAU(PUKALMOHHON U3MEHUHUBOCTH.

I'erOoTMIIMUECKAA U3MEHYUBOCTD. CBoiicTBa T€HOTHUITUYECKOU
M3MEHYMBOCTH. BUIBI T€HOTHUIIMYECKONH H3MEHYMBOCTH: KOMOHMHATHUBHAS,
MYTAaI[MOHHAS.

KomOunaTuBHass mM3MeHYMBOCTH. Mel03 M TMOJOBOM MpollecC — OCHOBA
KOMOMHATHUBHOM W3MEHYUBOCTH. Pojab KOMOHHATHBHONH H3MEHYUBOCTHU
B CO3JIaHUH TCHETUYECKOT0 pa3HO00pa3us B IMpejieiax OJTHOrO BUA.
MyTanmoHHas W3MEHYMBOCTb. BuIbl MyTalnuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYUHUPOBAHHbICE MyTaluu. SAaepHbie
U [UTOIIa3MaThudyeckue mytauuv. COMaTUYE€CKHE W TOJIOBBIE MYTAllWH.
[IpruriHbl BO3HUKHOBEHUS MyTauuid. MyTareHel W UX BIWSHUE HA
OpPraHu3Mbl.  3aKOHOMEPHOCTHM  MYTallMOHHOTO  IMpoliecca.  3aKOH
TOMOJIOTMYECKUX PSAZIOB B HacieACcTBeHHOU u3MeHunBocTy (H.W. BaBuios).
BHesnepHas n3MEHYMBOCTh U HACJIEACTBEHHOCTD
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3.5

Kapuorun uenoBeka. MexayHapoaHas mporpaMma MCCII€IOBaHUsI T€HOMa
yenoBeKa. MeToapl M3YyYEeHHUSI TE€HETHMKM YEJIOBEKA: TIE€HEATOTHYECKUM,
OJIM3HEIIOBBIM, LIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETUUEeCKU. COBpPEMEHHOE  ONpEeNeNICHue T'€HOTHUIIA:
MOJJTHOTEHOMHOE€ CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHWE, B TOM YHUCIE
¢ momompio III[P-amanu3a. HacmencTBeHHble 3a00JIeBaHHMS YEIOBEKA.
['enHble 1 XpOMOCOMHBIE 00JIE3HU YeIOBEKa. boyie3HU ¢ HaciaeaCTBEHHOM
MPEIPACIOIOKEHHOCTHIO. 3HaucHUE MEIUIUHCKOM FeHETUKHU
B TMPEJOTBPAIICHUH W JICUCHUH TEHETHMYECKHUX 3a00JICBAaHUN YeJIOBEKa.
CTBOIIOBBIC KJICTKH

3.6

JlomecTuKanus W CEeNEKUMs. 3apOKICHUE CEJIEKUHH W JOMECTHUKALUU.
Yyenne H.M. BaBwioBa o leHTpax NPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poip cenekiuuu B CO3JaHUM COPTOB PACTEHUMU
Y TopoJ1 KUBOTHBIX. CopT, mopo1a, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB
B HacleACTBEHHOW wu3meHunBocth H.M. BasuinoBa, ero 3HaueHue
JUTSI CEJIEKITMOHHON PaOOTHI.

Meroabl cenekMOHHON paboThl. VMcKyccTBEHHBI OTOOp: MacCOBBIM
U UHIUBUIYAIbHBIM. DTanbl KOMOMHAIMOHHOW cenekiuu. KcrnbiTaHue
NPOU3BOAUTENEH MO MOTOMCTBY. OTOOp TO TEHOTUITy C TOMOIIBIO
OLICHKM (PEHOTHUIIa MOTOMCTBA U OTOOP MO T'€HOTHUITY C MOMOILBIO aHaIu3a
JTHK.

HckyccTBeHHBIM  MyTareHe3 Kak METOJ  CEJICKIIMOHHOW  paOoThI.
PannanmoHHpli W XMMHYECKMH MYTAreHe3 Kak MCTOYHUK MYTAalui
y  KyIbTypHbIX ¢dopM opranu3mMoB. Vcrmonb3oBaHHE T€HOMHOTO
penakTupoBaHusi U MeTo0B pekoMmOuHaHTHbIX JIHK nns momyuyenus
MCXOJHOI0 MaTepUalIa ISl CEJIEKIUH.

[Tonmyuenue ITOJIUTLIIOUIOB. BryTtpuBnnoBas ruOpuIn3aIus.
biuskopoacTBeHHOE CcKpeniuBaHue, Wi WHOpuauHT. HepoacTtBeHHOe
CKpelnMBaHue, WId ayTOpuaAWHr. [eTepo3suc © ero MIPHUYUHBIL.
Ucnonb3oBanue rerepo3uca B cenekuuu. OtTnajneHHas TUOpUAU3aIus.
[Ipeononenne Oecryionusi MEKBUIOBBIX THOPHUIIOB. JlOCTHKEHUS CEIEKIINN
pacTeHUN U JKUBOTHBIX

3.7

OOBbeKThI, UCHOJb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBbIE U TKAHEBbBIC
KyJbTYpbl, MHUKpPOOPIaHU3MbI, WX XapaKTepucTuka. TpaJuluOHHas
OMOTEXHOJIOTHS: XJeOoneueHrne, NojJyuyeHue KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIENHE. MukpoOuonoruyeckui CUHTES3. OOBeKTHI
MUKpoOUoornyeckux TexHosnorui. [IpousBoncTtBo Oenka, aMHUHOKHUCIOT
U BUTAMHMHOB. VICKyCCTBEHHOE  OIUIOAOTBOpeHHE. PekoHCTpyKums
AWLEKIIETOK W KJIOHUPOBAHUE KMBOTHBIX. MeTON TpaHCIUIaHTALUU SAEp
KJIETOK.
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XpoMOCOMHass M TE€HHas WHXEHepus. VICKYyCCTBEHHBIM CHHTE3 TI€Ha
1 KoHcTpyupoBaHue pekomOonHaHTHbIX JJHK. JlocTuxkeHus u nepCreKTUBEI
XpPOMOCOMHOW M TEHHOW WH)XEeHEepUH. MeIUIMHCKHE OHOTEXHOIOTHH.
Hcnonb30BaHNUE CTBOJIOBBIX KIIETOK

Cucremau MHOF006paBI/IC OpraHnu4cCKOro Mmmupa

4.1

buonoruueckoe pasHooOpaszue opranu3smoB. CoBpeMeHHass CcuCTeMa
opranudeckoro mupa. [IpuHiune! knaccupukanmuu opranu3MoB. OCHOBHbIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OcoOeHHOCTH  CTPOCHHMSI M JKU3HENCATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKICTOYHBIC
BOJIOPOCHH, Jpyrue npoTUCThl. KoJoHWaNbHBIE OpraHW3MblL. J[BUKEHHE
OJIHOKJIETOYHBIX OPraHU3MOB: aMeOOUIHOE, IKI'YTUKOBOE, PECHUYHOE.
3amura y OJHOKJIETOUHBIX OPraHu3MOB. Pa3pakuMoCTh y OJHOKIETOUHBIX
OpraHu3MoOB. TakCHUCHI

4.2

MHOroKIeTOYHbIE pacTeHusd. B3auMOCBSI3b YacTE€d MHOTOKJIETOYHOIO
opranu3ma. TKaHH, OpraHbl M CHCTEMBI OPraHOB MHOTOKJIETOYHOTO
oprann3Ma. OpraHu3sM Kak eauHoe uenoe. Tkanum pacteHuid. Tumsl
pacTUTENIbHBIX TKaHEH: oOpa3oBareNibHAsl, TMOKPOBHAsA, MPOBOIAIIAS,
OCHOBHasi,  MexaHudeckas.  OcoOeHHOCTHM  cTpoeHus,  GyHKIUN
Y PACITOJIOKEHHS TKAaHEW B OpraHax pacTEeHUN

4.3

BereratuBHble M Te€HEpaTUBHBIE OpraHbl pacTeHWid. DYHKIWH OpPraHOB
u cucrem opradHoB. Kapkac pacrenuit. JIBUKE€HHME MHOTOKJIETOYHBIX
pacTeHMil: Tponu3Mbl U HacTuu. llormomieHue BOABI, YIIEKUCIOrO rasa
W MHUHEpaJbHBIX BeHIEeCTB pacTeHusMH. Jlpixanuwe pactenuid. Juddysus
ra3oB 4epe3 IOBEPXHOCTb KIETKH. TpaHCHOPTHBIE CHUCTEMBI DPACTCHUHU.
Brinenenne y pacteHuid. 3amunra y MHOTOKJIETOUHBIX pacTeHnid. KyTukyia.
CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHIIUABI.
PaznpaxuMoCTh 1 perynsuus y Opranu3MoB. Pa3npa)kuMocTs U peryJisius
Yy MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BellleCTBA U MX 3HAYEHUE

4.5

MHOTroKJIeTOUHbIE >XKMBOTHBIE. B3amMOCBS3b 4YacTell MHOTOKJIETOYHOTO
opranu3ma. TKaHW, OpPraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak eauHoe 1enoe. ['omeocra3. TkaHM KUBOTHBIX
1 4ejaoBeKa. THUMNbl »KMBOTHBIX TKAHEH: SMMUTEIMalbHAs, COCAUHMUTEIbHASI,
MbIIIeuHast, HepBHast. OCOOEHHOCTH CTPOCHUS, QYHKIIUNA U PACTIOJIOKCHUS
TKaHEN B OpPTraHax KMBOTHBIX U YEJIOBEKa

4.6

Opranbl U CHUCTEMBI OpPraHOB >XMBOTHBIX. DYHKIMH OPraHOB M CHUCTEM
opraHoB. Omnopa Tema  opraHu3moB. CKelleTbl  OJHOKJIETOYHBIX
M MHOTOKJIETOYHBIX JXKMUBOTHBIX. HapyXHbII ¥ BHYTPEHHHMMU CKEJIET.
CrpoeHue U TUIIBI COETUHEHUSI KOCTEM.
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JIBU>KeHHEe MHOTOKJIETOYHBIX XHUBOTHBIX. [luTanue xuBOTHBIX. [luTanue
MO3BOHOYHBIX JKMBOTHBIX. J[pixaHme KUBOTHBIX. KokHOE JBIXaHHE.
JXabepHoe 1 J1eTOYHOE JTbIXaHUE.

JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOIIMOHHOE YCI0KHEHUE CTPOCHMUS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTreinpHas cHCTeMa 4YelIOoBeKa.
MexaHu3M BEHTWISIUM JETKUX Yy MTUIl U MIIEKOMHUTAIOMUX. TpaHCrmopT
BEIICCTB y OpraHU3MOB. TpaHCIOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHas
cuctema u ee opranbl. KpoBeHOCHasi cucTemMa MO3BOHOYHBIX >KMBOTHBIX.
Kpyru kpoBooOpaiieHus. OBOMIOIUOHHBIE  YCIOXXHEHHUS  CTPOCHUS
KPOBEHOCHOM  CHCTEMBl  IIO3BOHOYHBIX  JKMBOTHBIX.  BbljeneHue
y opranm3moB. Brigenenune y kuBOTHBIX. COKpaTHTENIbHBIE BaKyOJIH.
Opransl BelieneHust. CBs3b IOJOCTHU Tella ¢ KPOBEHOCHOW U BBIJCIIUTEIbHON
cuctemMamu. BplgeneHne y  MO3BOHOYHBIX — JKMBOTHBIX.  3allluTa
Yy  MHOTOKJETOYHBIX JKMBOTHBIX. [IOKpOBBI # WX MPOU3BOJHBIE.
PazmpaxxumocTs W perymsmus y  opraHusMoB.  PazapaxumocThb
Yy OJHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3gpaxumocTs U perymsmus
y MHOTOKJIETOYHBIX pacTeHHil. POCTOBbIE BelecTBa U MX 3HaYCHHE.
HepBHast cucrema u peduekTopHas peryasius Yy MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucTteMa M ee OTAeNbl. DBOIIONUOHHOE YCIOKHEHHE
CTPOEHHUSI HEPBHOM CUCTEMBI y )KUBOTHBIX.

Pa3zpabotka anroputmMoB u nporpamm i 3GHEeKTUBHON (PYHKITMOHATIBHON
aHHOTallMd T'€HOMOB, TPAaHCKPUIITOMOB, IPOTEOMOB, METa0OJIOMOB
MUKPOOPTaHNW3MOB, PaCTEHUH, )KUBOTHBIX U YEIIOBEKA

OpFaHI/II’)M 4CJIOBCKA U €T'0 310POBLC

5.1

Opranbl um cucTeMBl OpPraHoB uenoBeka. OTAensl TOJIOBHOIO Mo3ra
MMO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduiexkropHas nyra. bezycioBHbie
U yCIIOBHbIE peduieKkchl. ['ymMopasibHast perysiiuus U SHJOKPUHHAs CUCTEMa
KUBOTHBIX M 4enoBeka. JKene3bl SHIOKPUHHOW CHCTEMBI M UX TOPMOHBI.
JlelictBue TOpMOHOB. B3auMMOCBsA3b HEPBHOW M DHIOKPUHHOW CHUCTEM.
['unoranamo-runodusapuas cucrema. Pednexc u peduiekrtopHas mayra.
be3ycnoBHbIE U yCI0BHBIE pedhIeKChl

5.2

3ammra opranusma ot 6onesneld. immyHHast cuctema yenoBeka. KieTounbii
151 T'yMOpPaJIbHbIN MMMYHUTET. BpoxnenHsin, npUOOPETEHHBIN
cnenupuuecKuii MMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynuteta (II. Dpnux, ®.M. bepuer, C. Tonerasa). BocnanurenabHbie
OTBETHl OPraHU3MOB. Polb BpOXKIEHHOIO HMMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUN

5.3

KpoBenocHas cucrema u ee opransl. Cepjiie, KpOBEHOCHbIE COCY/IbI U KPOBb.
Kpyru kpoBooOparenusi. Pabora cepatia u ee perymisus
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5.4

Ibixanue uyenoBeka. Juddysus ra30B uepe3 MOBEPXHOCTh KIETKH.
JlpIxarenbHas CUCTEMa 4esoBeKa. JlpIxarenbHas IOBEPXHOCTh. Peryisanus
nbixaHus. [IpixaTenbHble 00bEMBI

5.5

HI/IIHGBapI/ITeJIBHaﬂ CHCTCMaA 4YCJIOBCKA. OTI[GJ'IBI IMUOICBAPUTCIIBHOI'O TPAKTA.
HI/IHICBapI/ITCJ'II)HLIG KCJIC3HEI. BHYTpI/IHOJIOCTHOG N BHYTPHKIICTOYHOC
IMMIICBAPCHUC

5.6

[ToxpoBbl u ux mpousBogubie. Opransl BeiaeneHus. [louku. CtpoeHue
u (GyHKIMOHHpOBaHHE HedpoHa. DuUIbTpalus, CeKpernuss U o0paTHOe
BCAChIBaHME KaK MEXaHHM3Mbl pabOThl OpraHoB BblaeieHHs. OOpa3zoBaHUe
MOYH y YeJIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MbIlieuHas cucreMa. CKeJIeTHbIS MBIIINBI U UX pa60Ta.
CTpOGHI/IC X THUIIBI COCOMHCHU KOCTEM

Teopus 3Bomonu. Pazsutue )xu3Hu Ha 3emiie

6.1

OBomtonmonHass teopuss Y. JlapBuna. IIpeamocbuiki BO3HUKHOBEHMS
napBuHu3Ma. JKW3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JBrkymue cwibl dBoiouuu  BugoB 1o Y. JlapBuHy (BbIcOKas
UHTEHCHUBHOCTb pa3MHOKEHUS OpraHU3MOB, HacCIIeJICTBEHHAs
M3MEHYUBOCTh, O0pH0OA 3a CYyIIEeCTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
otbop).

Odopmnenue cunterudyeckord Teopuu s3Bosonuu (CT3I). HeitrtpanbHas
Teopust sBodtouMU. CoOBpeMEHHas 3BOJIIOLMOHHAA OWOJOrvs. 3HauyeHUe
HBOJTFOIIMOHHOM TEOpUHU B (DOPMUPOBAHUM €CTECTBEHHO-HAYUYHOW KapTHHBI
MHUpa

6.2

[Tonynauus Kak 3eMeHTapHas eAuHUIA 3BOIIOIUN. COBpEMEHHBIE METObI
OLICHKM T€HETUYECKOT0 pa3HOO0pa3us U CTPYKTYphl nomysiuuid. 3mMenenue
reHo()oH/1a MOMYJISALNN KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBIEHUE. 3aKOH
reHeTudeckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

OnemMeHTapHbie (AKTOPHl (IBWKYIIME CHIIBI) DBOJIONUH. MyTalMOHHbIN
npouecc. KomOunatuBHasi u3meHYMBOCTb. Jlpeld reHoB — ciydaiiHbie
HEHaNpaBJieHHbIE W3MEHEHMs YacToT ajuieiedl B momymauusx. ODddext
ocHoBareyss. Murpauuu. M3onmauus — nmomynsiuii:  reorpaduueckas
(mpocTpaHcTBeHHAas ), Ononoruveckas (penpoayKTHUBHAs).

EctecTBenHbIit oTOOp — Hampapistomuid ¢dakTop dBoIONUA. DOpPMBI
€CTECTBEHHOTO OTOOpa: MBIDKYIIHMM, CTaOWIM3UPYIOIINMA, Pa3phIBAIOIINAN
(mm3pyntuBHBIN). [lomoBoit oTOOP.

[IpucnocoOaeHHOCT,  OPraHU3MOB KaK  pe3yJbTaT MHUKPOIBOJIOLUU.
Bo3nukHOBeHHE — mpucrocoOJeHUH y  opraHu3moB.  Apomopdo3sbl
u  uavoajgantanuu. llpumepbl  mpucnocoOiieHuid y  OpraHu3MOB.
OTHOCUTENBHOCT MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputepum u cTpykrypa. BumooOpazoBaHue Kkak pe3ysibTaT
MUKPOIBONTIOITMH. M3ossmumst — kirodeBoit hakTop BuaooOpazoanus. [Tytu
U CcrmocoObl  BHA00Opa3oBaHUs: ajulonarpudeckoe (reorpadudeckoe),
CUMIIATPUYECKOE (PKOJIOTMUECKOE), «MTHOBEHHOE» (IOJIMILIONAN3AINS,
rubpuan3anus). JJmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOTIOTUIECKOTO PAa3HOOOPA3HSL.

Pons »BoMOIMOHHONW OWOJNOrMM B pa3pabOTKE Hay4YHBIX METOJ/IOB
COXpaHeHus1 Ouopa3zHo0Opaszusa. MUKPOIBOIOLNS U KOIBOIIOIHS Tapa3UTOB
U UX X035eB. MexaHu3mbl (POPMHUPOBAHUS YCTOMUUBOCTU K aHTUOMOTHKAM
U crIoco0bl OOpHOBI C HEM

6.3

Metonbsl wu3ydeHHs] MakKpoldBOIOIMU. [laseoHTONOTrHYECKHE METOJIbI
u3ydeHus sBoitonuu. Ilepexonnsie (GOpMbl U (PUIOTEHETUYECKHUE PSIIIbI
OpPTraHU3MOB.

buoreorpaguyeckue Meronpl u3yueHus sBomonuu. CpaBHEHHE (IIOpPHI
u ¢dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu.
Buapi-sHIEMHUKN U PETAKTHI.

OMOpPHOJIOTHUECKUE U CPAaBHUTEILHO-MOP(POIOTMUYECKUE METOAbI U3yUYEHUS
sBoOLIMU. | eHeTHYeCKrue MeXaHN3MbI IBOJIIOIIMN OHTOT€HE3a U MOSBICHUS
ABOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTUYHBIE W aHAJOTUYHBIE OPTaHbI.
Pynumentapabie oOpranbl W araBU3MbL. MOJEKyIIpHO-TEHETHUECKHUE,
OMOXMMHMYECKHE U MaTeMaTHYEeCKHE METOAbl HW3YYEHHS 3BOJIOLUU.
["'omonoruynbie TCHBI. CoBpeMeHHbIE METO/IBI MIOCTPOCHUS
(GUIOreHeTHYeCKUX JepeBbEB. XPOMOCOMHBIE MYTAallUMd M JBOJIOIHS
TE€HOMOB.

OO61ue 3aKOHOMEPHOCTH (TIpaBuJIa) dBoJronuu. HeoOpaTuMOCTh IBOTIOIIHH.
AnantuBHasa paguanvs. HepaBHOMEpPHOCTh TEMIIOB YBOIIOLHAH

6.4

Hayunbple rumore3bl NPOUCXOXKIACHHS KU3HM Ha 3emue. AOuOreHes
u naHcrnepMus. [loHaydHble TPEICTABICHHS O 3apOXKACHUM KU3HU
(kpearmonu3M). ['Wnore3a MOCTOSSHHOTO CaMO3apOKJIEHUS >KU3HU U €€
ompoBepkeHue onbiTaMu @®. Penu, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIOT UL

OcHOBHEIE STaIlbI HEOPTraHUYECKOU YBOJIIOIUH. [imanerapnas
(reonoruveckasi) BOJIONHS. XUMHUECKasi BOJIONHsI. AOUOTEHHBIN CHHTE3
OpraHUYeCcKuX BellecTB n3 Heopranndeckux. OnsiT C. Mumepa u I'. IOpu.
Obpa3zoBanue monuMepoB u3 MoHoMepoB. KoanepBarHas runoresa
AWM. Onapuna, runore3a mnepBuyHoro OynboHa JIx. XosjeiiHa,
reHeruueckas runotesa I'. Memnepa. Pu6ozume (T. Uek) u runoresa «mupa
PHK» V. I'unbepra. ®opmupoBaHre MeMOpaH 1 BOSHUKHOBEHHE MMPOTOKIICTKH.
Uctopusa 3emnm um MmeTonbl ee u3ydeHus. VckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonorust u ee meroabl. OTHOCUTENbHAS M a0OCOIIOTHAS

158



denepanbhas padouas nporpamma | buonorusa. 10-11 kiaccer (yriyOneHHBIH YPOBEHb)

reoXpoHoJorus. ['eoXpoHoIoruueckast mKaia: 30Hbl, 3pbl, HEPUOIBI, TOXU.
HauvanbHble 3Tanel opranundecko sBomonuu. [losBienue u 3BOIONUA
NEPBBIX KJIETOK. OBOJIOLMSA MeTaboin3Ma. BO3HUKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE OMOIJIEHKH KaK aHajor MEPBBIX Ha
3emiie coobmiecTB. CTpoMaToaUThI. [I[poKaprOTH U 9YKapUOTHI.
[Ipoucxoxnenue 3yKapHuoT (cumbuorenes). DBOJIIOLHOHHOE
POUCXOKIAECHUE BUPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPIraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX TPyl MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Tanbl 3BOJIONUHU BHICIIUX pacTeHnil. OCHOBHBIE apoMOpP(HO3bI
pacteHud. Bpixon pacrtenuid Ha cymy. I[losiBlieHHWE CIIOPOBBIX PacTEHHUM
1 3aBoeBaHue NMHU cyu. CemeHHbIe pacTeHus. [[poncxokaeHne NBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tallbl 3BOJIOLUU KMUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — TMOSBIICHUE
COBpeMEHHBIX THUNOB. IlepBble XOpmoBblie >XHMBOTHbIE. JKU3HB B BOJE.
OBomiolMs MO3BOHOYHBIX. [Ipoucxoxknenue ampuOuil U penTUIui.
[IponcxoxeHHe MIICKONMTAONIMX W NOTHL. [IpUHOHAN — KIHOYEBOTO
apomopo3a. OcBoeHue 0eCrioO3BOHOYHBIMU U MTO3BOHOYHBIMU JKUBOTHBIMU
CYILIN.

Pa3BuTtne *u3HM Ha 3emiie MO 3paM M NEpUOAaM: apxeH, MpPOTEPO30i,
najgeo3oi, Me3030i, KaitHO30i. OOmas XapakTepUCTHKa KJIMMaTta
U TreoJiornyeckux rmpoueccoB. [losBieHHe © pacuBET XapaKTEPHBIX
OpraHu3MOoB. YTieoOpa3oBaHHE: €ro yCJIOBHS U BIUSHUE HA ra30BbIi COCTAB
aTMoc(hephl.

MaccoBble BBIMUPaHHS — HKOJIOTMYECKUE KPU3UCHI Mpouuioro. [IpuduHb
U CIIEJICTBUSI MAaCCOBBIX BbIMUpaHUil. COBpEMEHHBIIN SKOJIOTMUYECKUN KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl m 3amaun anTponosiorud. Metonibl aHTpornojaoruu. CTaHOBJIECHUE
MPEICTABICHUM O NPOUCXOXKACHUM uesnoBeka. COBpPEMEHHBIE HAay4YHbIC
TEOPHUH.

CxoncTBO YenoBeKa C JKMBOTHBIMH. CHCTEMAaTHUYECKOE IIOJ0KEHHE
yenoBeka.  CBHIETEIBCTBA  CXOACTBA  YEIOBEKA C  JKUBOTHBIMM:
CpaBHUTEILHO-MOP(]OJTOTHUECKHUE, AMOPHOJIOTHYECKHE, dbuzuooro-
OMoxXMMHUUYecKue, IoBeaeHYeckne. OTIMYMA dYelOBEeKa OT JKMBOTHBIX.
[IpsiMOX0XI€HNE M KOMIUIEKC CBA3aHHBIX C HUM MpU3HAKOB. Pa3Butne
TOJIOBHOI'O MO3ra U BTOPOUW CUTHAJIBHOU CUCTEMBI.

JIBvkymue cuiibl ((hakTOphl) aHTPOTIOTEHE3a: OMOJIOTUYECKHE, COIIMATILHEIE.
CooTHoIleHne OMOJIOTUYECKHUX U COIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTAIUM AHTPONOTEHE3a. ABCTPAIONUTEKN — JBYHOTHE MPEIKU
monen. YenoBek yMmensld, IEpBbIE U3TOTOBICHUS OpyAul Tpyna. Uemnosek
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IPAMOXOJISIINK M TIEPBBIA BBIXOJ JItOJIeH 3a mpeaensl Adgpuku. Yenosek
reiienp0eprekuii — 00ImiA MpeoK HeaH IepPTaTbCKOTO YEJIOBEKa U YeJIOBEKa
pa3syMHOro. YemoBek HeaHIepTATbCKUN KaK BUJ JIFOJEH XOJIOJTHOTO KJIMMAaTa.
YenoBek pa3yMHBII COBPEMEHHOTO THUIIA, ICHUCOBCKUI YEIOBEK, OCBOCHUE
KOHTHHEHTOB 32 TpenenamMu AQppuku.

DBOJIOHUS COBPEMEHHOTO YeJoBeKka. EcTecTBEHHBIM O0TOOP B MOMYJISIIIUIX
yenoBeka. MyTalmoHHbIA Tporiecc W nonumopdusm. [lomynsiuoHHbie
BOJIHBI, JIpeii] reHoB, Murpanus u «3H(EeKT ocHOBATENS» B MOMYJISAIUIX
COBPEMEHHOTO YeJIOBEKa.

Yenoseueckne pacel. llonsatne o pace. bonpmme pacel: eBpomneouaHas
(eBpasuiickas), aBCTpayio-HErpouaHas (PKBATOpHAIbHAS), MOHTOJIOWHAS
(a3uarcko-aMepukaHckas). BpeMs u myTH paccesieHHs 4esI0BeKa 10 MIAHETE.
EnuncTBO 4enoBedeckux pac. HaydHas HECOCTOSITENIBHOCTH pacu3Ma.
[TprcnocoOaeHHOCTh YeOBEKa K pa3HbIM YCIIOBUSM OKPYXarolleil cpeabl.
Bnusinue reorpaduueckoit cpensl U gpelida reHoB Ha MOp(dOIOTHUIO
1 (PU3UOJIOTHIO YEJIOBEKA

7 DKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3agaun sxonorun. CBA3b SKOJOTHH C IPYTUMU HAYKAMHU.
Mertonas! skosioruu. [loneBbie HAOMIOEHUS. DKCIIEPUMEHTHI B IKOJIOTHHU:
MPUPOJHBIE U JTabopaTopHble. MonenupoBaHue B 3KOJIOTMH. MOHUTOPUHT
OKpY’KaroIel CpeJibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN
7.2 Okosornueckue (HakTopbl M 3aKOHOMEPHOCTH HX nericTBus. Kiaccudukanms

AKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTPOIIOTCHHBIE.
OO0mure 3aKOHOMEPHOCTH NEUCTBHS 3KoJoruueckux ¢akropos. IIpasuio
munumyma (K. [Inpenrens, FO. JInbux). ToaepaHTHOCTh. DBPUOMOHTHBIE
Y CTCHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue Qakropsl. CBeT Kak sKkojormyeckuid (axrtop. JlericTBue
pPa3HBIX YYaCTKOB COJHEYHOTO CHEKTpa Ha OPraHU3Mbl. JKOJOTHYECKHUE
IPYIIbI PACTEHUN U KUBOTHBIX 110 OTHOIIEHUIO K CBeTy. CUTHAJIbHAS POJIb
ceeta. Dotomepuonu3M. TemmepaTypa Kak JKoOJorudeckui ¢akTop.
JericTBue TEMIIEpATypPhl Ha OPraHU3MBlI. [ovikunorepmHbIe
¥ TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
Brnaxnocts kak sxomormueckuit ¢akrop. Ilpucrnocobnenuss pacTeHMit
K TOJAepKaHWIO BoaHOro OamaHca. Kraccudukamuss — pacTeHHi
0 OTHOLIEHUIO K Bojie. [Iprcnocobienrs sKUBOTHBIX K M3MEHEHUIO BOJAHOTO
pexumMma.

Cpenpl 0OMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, TTOUYBEHHAs,
rIIyOMHHas MOJMOYBEHHAsi, BHYTpUOpraHu3MeHHas. DU3MKO-XUMHUYECKUE
0COOEHHOCTH cpes oOuTaHusi opranu3moB. [IpucrnocoGnenus opraHu3MoOB
K )KA3HU B Pa3HbIX Cpeaax.
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buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE
U TOAuYHble pPUTMBI. [IpUCOCOOIEHHOCT, OpPraHU3MOB K CE30HHBIM
U3MEHEHUSIM YCIIOBUN KU3HH.

XKuznennsie Gopmbl opraHuzmoB. [loHsiTHE O KU3HEHHOH (QopMme.
XKuzHennsie GOpMbI paCTEHUMN: JEpeBbsl, KYCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJNETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTBI, a3pO0OUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pas3a
KHU3HU.

buotnueckne  ¢akroppl.  Bugel  OMOTHUECKMX ~ B3aMMOJICHCTBUIL:
KOHKYpPEHLUS, XMIIHUYECTBO, cuMOMO3 U ero ¢Gopmbl. I[lapasutusm,
KooTeparus, MYTYyaJIn3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxjeOHnuyecTBo).  Herpoduuecknme  B3aumonelcTBus  (TONHUYECKHE,
dbopuueckue, ¢dabpudeckue). 3HaYeHUE OHOTHYECKUX B3aUMOCHCTBUIA
JUIA  CYIIECTBOBaHHWS OpraHu3MOB B cpeae obOurtanus. [IpuHiun
KOHKYPEHTHOT'O UCKIIFOUEHUS

7.3

DKOJIOTUYECKUE  XapakTepucTuku  nomynsumu.  [lomymsiuums  Kak
Oouonoruueckas cucrema. Poiab HEOTHOPOAHOCTU CpEabl, (PU3MUECKHUX
OapbepoB M  OCOOEHHOCTEM OHOJOrMHM BUAOB B  (POPMHUPOBAHUU
IIPOCTPAHCTBEHHOW  CTPYKTYpbl monyssinuid. OCHOBHBIE TIOKa3aTeIn
MOIYJISILUU: YUCICHHOCTD, IJIOTHOCTh, BO3pPACTHAsI U IIOJIOBAsl CTPYKTYpa,
POXKIAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTH, MUTPALIUSL.
DKoyiornyeckas CTpykTypa nonyssiuu. OleHKa YUCIEHHOCTH MOy,
JlnvHaMuKa TOMyJSAIMM W €€ peryiasauusa. buoTtuuecknii noTeHUuHan
nonyasanuu. MogenupoBaHue AWHAMUKM mnonyisinuu. Kpusele pocrta
YUCJICHHOCTU momysuuu. KpuBble BbDKMBaHUSA. Peryssinus 4uMcIeHHOCTH
MONYJISIIUNA: PoJib (DAKTOPOB, 3aBUCSIINX U HE 3aBUCALIUX OT IJIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUaIo0B (r- u K-ctparerun).

[Tonstre 00 skosoruyeckoi Huie Bujaa. Mecroobutanue. MHoroMepHas
Mozenb  3konorumdyeckon — Humm  Jx.M.  XarumHcona.  Pasmepsr
AKOJIOTUYECKOM HUIIM. [ToTeHIIManbHas U peaarn30BaHHas HUIIIH.

Bun xak cucrema nomymnsuui. Apeanbl BUIOB. BUIIBI M UX JKU3HEHHBIC
cTpaTeruu. 3aKOHOMEPHOCTH TOBEJICHHS] U MUTpaluid  >KUBOTHBIX.
buonornueckre nHBa3uM 4yKEpPOJAHBIX BUIOB

7.4

CooOmectBa opraHu3MoB. buonieHo3 U ero crTpykrypa. CBs3M MexIy
Opranu3mMamMu B OHOIEHO3€e. OKOCHCTEMa KaK OTKpbITas cHCTeMa
(A.JIx. Tencnu). DyHKIMOHATBHBIE OJOKKM OpPraHU3MOB B DKOCHUCTEME:
OPOAYLEHThl,  KOHCYMEHTBI, peOyLUeHThl. Tpoduueckue  ypOBHHU.
Tpoduueckne 1enn u cetu. AOHMOTHYECKHE OJIOKM  HKOCHCTEM.
[TouBbl M uabl B 3KocHcTeMax. KpyroBopoT BeliecTB M MOTOK 3HEPTUU
B DKOCHCTEME.
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OcHOBHBIC  TIOKa3aTeIM  JKOCHUCTEMBI. buoMacca ¥ MPOMYKIIHS.
DKOJIOTUYECKHE MUPAMU/IBI Uucell, OMOMACChl U SHEPTHH.

HampaBnenHneie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —  CYKIIECCHHU.
[lepBu4HbIE M BTOPWUYHBIE CYKIIECCHM M WX NPUYUHBI. AHTPOIOTCHHBIC
BO3/€icTBUS Ha cykieccuu. KiimmakcHoe cooOiiectBo. buopasnoobpasue
Y TIOJTHOTa KPYrOBOPOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.
[IpupoaHbie SKOCUCTEMBI. AHTPOMIOTEHHBIE SKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Pazmmumss MexIy aHTPOTNIOTCHHBIMH W TPUPOTHBIMH
HKOCUCTEMaMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
dbnopa u ¢dayna. CuHaHTponuzanus ropojackoi (aynsl. buonoruyeckoe
M XO3MWCTBEHHOE 3HAYEHHWE AarpodKOCUCTEM U ypOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpraHU3MOB
B DKOCHCTEMaX.

[lepeHoc »HepruM © BEHIECTB MEXKIY CMEXKHBIMH HSKOCHCTEMaMHU.
YCcTOMYMBOCTh OpPraHU3MOB, TOMYJSIIUA U IKOCUCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/IEHCTBUN

7.5

buochepa — oOuiennanerapHas o00o0J04ka 3eMJIM, TJI€ CYIIECTBYET
WK CyliecTBoBaJia >ku3Hb. YueHue B.M. Bepnanckoro o Ouocdepe.
Oo6mactu Guochepsl m ee coctaB. JXKuBoe BemiecTBO Ouocdepsl U €ro
(YHKIIH.

3aKOHOMEpPHOCTH cyiiecTBoBaHus 6nocdepbl. OcobeHHoCcTH Onochepsl Kak
ro0anbHOM  HdKOocucTeMbl. JlMHamuyeckoe paBHOBecHe B Ouocdepe.
KpyroBopoThl BemiecTB 1 OMOT€OXMMHUYECKHE ITUKIBI (yriaepoja, a3oTa).
PutmMugyHOCTS siBIICHHI B Onocdepe.

3oHasibHOCTE Ouochepsl. Ilonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJIpa, XBOWHBIC Jieca, CMEIIaHHBIE W IIMPOKOJUCTBEHHBIC Jieca, CTEMH,
CaBaHHBI, TyCTBIHM, TPOIHMYECKHE Jieca, BBICOKOTOphs. Kmmmar,
PACTUTENbHBINA U KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa v QYHKITUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO IMOTEHITHAIA
u 6nocdepHbIx QyHKITHI

7.6

OKOJIOTMYECKHE KPU3UChl M MX MpUYMHBL. Bo3xgelcTBue yenoBeka
Ha Owuocdepy. 3arpsisHeHHE BO3AYIIHOM cpenpl. OxpaHa Bo3AyXa.
3arpssHeHre BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiiuMara.
AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBINA U KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO W >KMBOTHOrO Mupa. (OCHOBHBIE NPHHLMIBI OXPaHbI
npupoasl. Kpacueie kauru. Ocobo oxpaHsemble MPUPOJHBIE TEPPUTOPUU
(OOIIT).

boranuyeckue caqpl U 300710TMYECKUE TAPKH.
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OCHOBHBIE NPUHLHUIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA M MPUPOJBI.
PanmonanpHOoe MpPHUPOAONOIB30BAHUE M COXpPAHEHHE OHOJOTHYECKOTO
pa3zHoo0pa3us 3eMiu
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