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QenepanbHas pabodas mporpaMma MO y4eOHOMY TpeaMeTy  «XHUMHs»
(yrnyOneHHbIH ypoBeHb) (mpeaMeTHas o0iacTh «EcTecTBEHHO-HAay4YHBIE MPEIMETHI)
(mamee COOTBETCTBEHHO — MpOrpaMma MO XMUMHUH, XMMHS) BKJIIOYAET MOSCHUTEIbHYIO
3alHCKY, COJEp)KaHHe OOY4YEeHHs, TUIaHUpYEMbIe pPE3yJbTaThl OCBOCHUS MPOTPaAMMBI
N0 XMMHH, TEMAaTUYECKOE IUJIAaHUPOBAHME, IMepedyeHb (KOAUPHUKATOP) MPOBEPSIEMBIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOTpamMMbl
CpeaHero o0Iiero 0opa3oBaHus U JIEMEHTOB COJIEPKAHUS M0 XUMUH.

[TosicHuTenpHass 3amucKa OTpa)kaeT OOIIMe [EeNIH U 3aJa4yd U3YYCHUS XUMHH,
XapaKTEPUCTUKY TCUXOJIOTUYECKUX MPEANOChUIOK K €€ H3YYECHHUIO O0y4YaroluuMUcH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXke MOJAXOJbl K OTOOpY CcoAep KaHusi,
K ONpPEIEICHUIO IUIAHUPYEMBIX pe3yJIbTaTOB U K CTPYKTYpE TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Copepxanre  OOy4YeHHsS PACKpPBIBACT COJCpXKATEeNbHbIE JIMHUH, KOTOPHIE
npearaoTcs A 00A3aTeIbHOTO M3Y4YEHHUsS B KaXKIOM KJacce Ha YPOBHE CPEIHETrO
oO1ero o6pa3oBaHusl.

[InanupyemMble pe3ysibTaTbl OCBOCHHUS MPOrpaMMbl IO XUMHUHU BKJIIOYAIOT
JUYHOCTHBIC, METANpeIMETHBIC PEe3yNbTaThl 32 BECh MEPHOJ] OOYy4YeHHsS Ha ypOBHE
cpeaHero o6Omero oOpa3oBaHUs, a TaKXKe IMPEIMETHBIE JOCTHKEHHsI O00Yy4aroIlerocs
3a Kaxnaeli roj oOydyeHus. HayuHo-Meroaumueckoil OCHOBOM il pa3pabOTKU
TUTAHUPYEMBIX PE3yIbTaTOB OCBOCHHS MPOTPAaMMBI MO XWMHHU JIJISI YPOBHS CPEIHETO
o01u1ero 06pa3oBaHus ABISETCS CUCTEMHO-1€ATEIbHOCTHBIA MOIXO/.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMUU Ha ypOBHE CpeqHEro obmiero odpazoBaHus pa3zpaboTaHa
Ha OCHOBE TpeOOBaHM K pe3ylibTaTaM OCBOCHHS OCHOBHOH oOpa3oBaTeIbHOM
IpOrpaMMbl cpeaHero odiero oopazosanus, npeactaBieHHbIXx B PI'OC COO.

XvMHsI Ha YPOBHE YIUIYOJICHHOTO M3YYEHUS 3aHMMAET BaXXHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4YHOro oOpazoBanus ydammuxcs 10 — 11 kmaccoB. M3yuenue npeamera,
peanu3yemoe B ycioBusaxX muddepeHnnpoBaHHOTO, MPOGUILHOTO 00yUeHHUsI, TPU3BAHO
o0ecreunTh 00111€00pa30BaTeIbHYI0 U OOIIEKYJIBTYPHYIO MOJITOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOUMYIO JIJISl aJanTalid UX K OBICTPO MEHSIOIIUMCS YCIOBHUSIM >KU3HU
B COIIMYME, a TAKXKE JIJIS MMPOIOKEHHS OOyUEeHHs B OpraHu3aiusaX mpodhecCuoHaIbHOTO
00pa3oBaHuUsl, B KOTOPHIX XUMHUS SABJISIETCS OJHOW U3 IPUOPUTETHBIX JUCITUIIINH.

B nporpamme mo XuMuu Ha3Ha4YE€HHE TPEIMETa «XUMH TOTydaeT MOIPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBomoJararmumu nojoxeausmu ®I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LEJeH, CollepKaHusl, pe3yIbTaToB 00y4YeHUs U TpeOOBaHUMN
K YPOBHIO MOATOTOBKHU BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIFOTCS CJIEIYIOIIHE
BBITIOJIHAEMbIE TPOTrPAMMOM 110 XUMHUH (PYHKIUU:

— UHQOpPMALIMOHHO-METOMYECKasd,  peanu3alus  KOTOpol  obecreyuBaer
MOJIyY€HUE TMPEACTABICHUS O LEsIX, COACpKaHMM, OOIel cTpaTerud OOydeHHs,
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BOCITUTAHUS W PAa3BUTHS OOYUAIOMIUXCS CPEACTBAMHU IMPEAMETA, H3yd4aeMOro B pamMKax
KOHKPETHOTO ITpoduis;

— OpraHu3allMOHHO-TUIAHUPYIOIIasi, KOTOopas MpeayCMaTpUBAcT OMNpPEACIICHUE:
PUHIUIIOB CTPYKTYPUPOBAHUS U MOCIIEA0BATEILHOCTH U3YUYEeHHs Y4€OHOr0 MaTepHaia,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPUCTHUK; MOAXO0J0B K (HOPMHPOBAHHUIO
COJICPKATEIIbHOM OCHOBBI KOHTPOJSI U OILICHKH OOpa3oBaTEIbHBIX JOCTHKEHUMN
oOy4Jaronuxcsi B paMKax MTOTOBOW aTTECTallMM B (popMe €IMHOI0 TOCyAapCTBEHHOIO
AK3aMeHa M0 XUMUHU.

[Iporpamma msist yriryOaeHHOTO N3YUCHUS XUMHUH:

— YyCTaHaBJIMBAaE€T WHBAPUAHTHOE TMPEIMETHOE COJAEp)KaHue, O00sA3aTeNbHOE
JUIsT M3Y4YEHUsT B paMKaxX OTIENbHBIX Tpoduiiel, mpeaycMaTpuBaeT pacipeeiieHue
U CTPYKTYpUpPOBAHUE €0 MO KJIaccaM, OCHOBHBIM COJIEpKaTEJIbHBIM JIMHUSIM/pa3ienamM
Kypca,

— JJaeT TpPUMEPHOE pacmpenesieHne Yy4eOHOro BpPEMEHHM, PEKOMEHyeMOro
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

— MpejiaraeT NPUMEPHYIO MOCIIEeOBATEILHOCTh U3YUYEHUsI y4eOHOTO MaTepuana
C YYETOM JIOTHKHU MMOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIAMETHBIX CBA3EH;

— JIaeT METOJMWYECKYI0 HWHTEpPHpETAlUIO LeJIeM W 3alad U3Y4YEHHUs MpeaMeTa
Ha yrJyOJICHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETrO
o011ero oOpa3oBaHuUsl, COJIEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIhTAaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMbl CPETHEro OO0IIero 00pa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), @ TaKkKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNA O0OyYaromierocs 10 OCBOCHHUIO COJACpKAHUS
npeamera.

ITo Bcem mo3uiusiM B MpOrpaMMe MO XMMHUHU MPETyCMOTPEHA MPEEMCTBEHHOCTh
¢ o0yyeHreM XHUMHH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusI.

[Iporpamma 1o XMMHUM CIIYKUT OPUEHTUPOM JIJI1 COCTABIIECHUSI aBTOPCKUX PAO0UYMX
nporpamMMm. 3a TpenesaMy YCTAaHOBJIEHHOW MpOrpaMMOM MO XUMHUU 0053aTelIbHON
(MHBapHaHTHOM) COCTABIISIONICH COJEPKAaHUS YYEOHOTO MpeaMeTa « XUMHUSD OCTaeTCs
BO3MOKHOCTh BBIOOpA €r0 BapUATUBHOM COCTABIIAIONIEH, KOTOpas 10JIXKHA ONPEAETATHCS
B COOTBETCTBHH C HAIIPABJICHUEM KOHKPETHOTO Mpoduist o0ydeHus. ABTopaMu pabodmnx
porpaMM MOXKET OBITh TPEIJIOKEH MHOW TMOAXOJ K CTPYKTYPHUPOBAHHUIO y4€OHOTO
Marepuajga U TOCJIeI0BaTeIbHOCTH €ro M3y4YeHHUs, CBO€ BHUJEHHUE MyTeH W Croco0oB
dbopMHpOBaHUS CHUCTEMBl TMPEAMETHBIX 3HAHWM, YMEHUW W BHUIOB y4eOHOU
NEATEeIbHOCTH, a TaKkKe CHUCTEMbl CIIOCOOOB W METOIUYECKHX MPUEMOB MO Pa3BUTUIO
¥ BOCIIUTAHUIO 00YUYaIOIINXCS.

B cootBercTBHM ¢ KOHUentyanbHbIMH nojoxkeHussMu OI'OC COO o HazHaueHun
npeaMeToB 0a30BOro M yriayOJNEHHOTO YpOBHEW B cucrteMe IuddepeHInpoBaHHOTO
oOy4eHHs Ha YPOBHE CPEIHETO OOIIET0 00pa30oBaHUs XMMHUS HA YPOBHE yIiTyOJIEHHOTO
U3YYCHHUS] HANpaBJIEH Ha pealM3al{I0 MPEEMCTBEHHOCTH C MOCIEAYIOIIUM STaroM
MOJIYYEHHS] XUMUYECKOTO 00pa30BaHus B paMKaX U3y4eHHUs CIIEUATIbHBIX €CTECTBEHHO-
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HAay4YHbIX M XMMHUYECKMX JHUCLUMIUIMH B By3aX U OpPraHU3ALMIX CPEIHEro
npogeccuoHanbHOr0 o0pa3zoBaHus. B 3Toil cBs3u u3yueHue npeameTa «XUMHUS»
OPUEHTHPOBAHO NPEUMYIIECTBEHHO HA DPACIIUPEHHE U YIIyOJIeHHE TeOopeTUUECKON
U TPaKTUYECKOW MOATOTOBKH OOYYaIOIIUXCS, BBIOPABIIUX OIpEAeICHHBIN Mpoduin
oOyudeHusi, B TOM YHUCJIE C MNEPCIEKTHBOW MOCIEAYIOUIETO MOIYYEHHUS] XUMHUYECKOIO
oOpa3oBaHMs B OpraHu3anugx mnpodeccruoHaibHOro odbpazoBanusi. B cBere TpeGoBaHmit
OI'OC COO k mnnaHupyeMbIM pe3yibTaTaM OCBOEHHS OCHOBHOUM 00pa3oBaTeIbHOU
OpOrpaMMbl  CpPEJHET0 0OLIero o0pa3oBaHUsA M3yyEHUE IMpeaMera «XUMUs»
OPUEHTHPOBAHO TAKXE HA PEIICHHE 33a7a4y BOCIHUTAHHMS M COLMAIBHOIO Pa3BUTHS
oOyuaromuxcs, Ha (GOPMHUPOBAHUE Yy HUX OOILIECHMHTEIUIEKTYaIbHBIX YMEHUN, YMEHHUH
paluoHaIM3auy y4eOHOro Tpy/ia U 000OIIEHHBIX CIIOCOOOB AESITEILHOCTH, UMEIOIIUX
MEXAUCUUIUTMHAPHBINA, HAANIPEAMETHBIN XapaKTep.

XuMUsi Ha YpOBHE YIIyOJEHHOIO H3y4eHUs BKJIOYAET YIIIyOJICHHbIE KypChbl —
«Oprannyeckas xumus» u «OOmass U HeopraHuyeckas xumus». [lpu onpenenenuu
HOJXOJ0B K OTOOpY M CTPYKTYPHOW OpraHM3allMd COJIEpPKaHUs D3THUX KYpCOB
B IPOrpamMMe IO XMMHUHU 3a OCHOBY HpUHATHI nonoxeHus PI'OC COO o pazmuuumsax
0a30BOro 1 yriiyOJeHHOr0 YPOBHEU U3yUYEeHUS ITpeaMETa.

OcHoBy coneprxkanust KypcoB «Opranudeckas Xumus» 1 «OO011as 1 HeopraHudeckas
XUMUS» COCTaBIISIET COBOKYIHOCTb MPEAMETHBIX 3HAHUA W YMEHHWH, OTHOCSIIMXCS
K 6a30BOMY YpOBHIO U3yU€HUs IpeMeTa. ITa cucTeMa 3HaHUM MoJIydaeT OIpeieJICHHOe
TEOPETHUUECKOE JIOTIOHEHUE, TI03BOJISIFOIIEE OCO3HAHHO OCBOUTH CYILECTBEHHO OOIbILINT
o0beM (pakTosornyeckoro Marepuana. Ha yrinyOneHHOM ypoBHE M3y4eHHs MpeaMmeTa
o0ecrnieueHa BO3MOKHOCTh 3HAUUTENIBHOTO YBEJTMUYEHNUS 00beMa 3HAHUM 0 XUMUYECKUX
AJIeMEHTaX M CBOMCTBAaX HMX COEIMHEHM Ha OCHOBE pACIIUPEHUs U YIIyOJeHUs
OPENCTAaBICHUA O CTPOECHUM BEUIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTAX
OPOTEKaHUsl PEakLUHid, pacCMaTPUBAEMbIX C TOYKH 3PEHUS XUMHUYECKOH KUHETHKH
U TepMOJUHAMUKU. M3ydeHHe MeproanvecKoro 3akoHa u llepronndeckoil CHUCTEMBbI
XUMHUYECKHUX DJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHHMUECKHUX
IPEICTaBICHUSX O CTPOCHUU aToMa. XUMHUYECKask CBSI3b OOBSICHAETCS C TOUKHU 3PEHUs
HHEPreTUYECKUX HM3MEHEHUH MpHU ee 00pa30BaHUM U Pa3pyIICHHH, a TaKXKE C TOYKHU
3peHUsT MEXaHM3MOB ee oOpa3oBaHusa. M3ydeHuwe TUIOB peaKIUil JOMOJIHSAETCS
dbopMHpOBaHWEM MPEICTABICHUN 00 AIEKTPOXUMHUYECKUX MPOLIECCaX U DIEKTPOIIU3E
pacIuiaBoB M pacTBOPOB BEIIECTB. B Kypce OpraHMYecKOM XMMHUH MPU PACCMOTPEHUU
PEaKIMOHHON CHOCOOHOCTH COEIMHEHUW YyAesseTcss 0co0oe BHUMAHHE BOIPOCAM
00 371eKTpOHHBIX 3 PeKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
pEaKIIUH.

Ocoboe 3HaueHue UMEEeT TO, YTO Ha COJIEpPKAHUE KYpCOB XUMHUHU YTIyOJIEHHOTO
YpOBHSI M3y4YEHUS Ui KJIACCOB OIMpPENeIeHHOro mpoduiis (IJIaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep JOTMOTHEHUHN K OOIIEH CHCTeME MTPEIMETHBIX 3HAHUH ) OKa3bIBAIOT
BJIIMSIHUE CMEXKHbIE IpeaMeThl. Tak, Hanpumep, B COAEPKaHUM MPEeaMeETa Il KIacCoB
XUMHKO-(pu3rueckoro mpouss 0onpiioe 3HaueHue OyayT UMETh AJIE€MEHThI y4eOHOTO
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Marepuana rno oomei xumun. [lpu u3ydyennu npeamera B JaHHOM Clly4ae akKUEHT OyJieT
clelaH Ha OOIIHOCTh METOJOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOpUA B XUMHUU
U B QU3HKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi T€OpHs B (PUBUKE), 3aKOHbI
COXpPAaHEHMS MAaCChl M JHEPTUH, 3aKOHBI TEPMOJIUHAMUKHU, DJIEKTPOJIN3A, IPEICTABICHUS
O CTPOEHHH BEUIECTB U JIPYTOE.

B copepxanunm mnpeamera Ais  KJIACCOB  XHMHUKO-OMOJOTHYECKOTO TMPOQHILSL
OoJbpIIMKA  yOenbHBIA Bec OyAeT UMETh OpraHudeckas Xumus. B sTtom ciygae
PEIOCTABISETCS BOBMOXKHOCTD JIJIs1 00Jiee 00CTOSATEILHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3alMd KJIETKM KaK OWOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOH BXOJIAT,
K TMpUMEpy, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMMHUJbI, OENKHU, YIJIEBOJIbI,
HYKJICHHOBBIE KHUCJIOTBI M Jpyrue. Ilpm 3TOM 3HaHUMA O COCTaBe M CBOMCTBax
IIPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIy’KaT OCHOBOWM
JUIS U3YYEHMSI CYIIIHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUS, TUILEBAPEHMUSL.

B nnane ¢GopmupoBaHHMS ~OCHOB HAy4YHOI'O MHPOBO33PEHHS, OCBOECHHS
OOLICHAYYHBIX METOJOB MO3HAHHUA M OIbITa MPAKTUYECKOTO MPUMEHEHUS Hay4YHBIX
3HaHUW U3ydeHHe mpeaMmeTa «XUMHUs» Ha yriayOJeHHOM YpOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBS34X C Y4Y€OHBIMU MpEAMETaMH, BXOMSIIMMH B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHble», «Marematuka W MHGPOPMATHKa»
n «Pycckuil SI3bIK U IUTEPATYPAY.

[Tpu u3yyeHun yueOHOTO npeamera « XUMUs» Ha yriryOJIGHHOM YPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOTO M cpeaHero obmero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3a/1aueii
MEPBOCTENIEHHOW 3HAYMMOCTH SBJISIETCS (POPMUPOBAHME OCHOB HAYKHM XUMHUHU Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUUYECKOW JESATEIbHOCTH YeJOBeKa
Y OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Perienue 3Toi 3a1auu Ha yriiyOJIEeHHOM
YPOBHE M3YUYEHHSI IPEIMETA NPEANOIAracT PEATU3ALMIO TAKUX LIEJIEH, KaK:

(dopMHpOBaHKE NPEACTABICHUM:

O MaTepUaJIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTAX M MO3HABAEMOCTU SIBJICHUU
IPUPOIBI, O MECTE XUMHUM B CHCTEME ECTECTBEHHBIX HAyK M €€ Beaylled pOJu
B 0O0€eCrneYeHWd YCTOMUMBOIO pa3BUTHS 4YEJOBEYECTBA: B PEIICHUU MpodieM
AKOJIOTUYECKOM, PHEPreTUUYECKON M NMUILEBOW O€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3/IaHMM HOBBIX MAaTE€pUAlOB, HOBBIX MCTOYHHMKOB OJHEpPruHM, B OOecleuyeHUH
pPalMOHAIIBHOTO TPHUPOAOIONIb30BaHUSA, B (DOPMUPOBAHMM MHUPOBO33PEHUA U 0OIIeH
KyJbTYphl YEJIOBEKa, a TAKXKE 3KOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBBIO U IPUPOIHOM CPELE;

OCBOCHHME CHUCTEMBl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTaBISAIOLLEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: PyHIaMEHTAIbHBIX MMOHITHI, 3aKOHOB U TEOPHii
XUMHH, COBPEMEHHBIX IMPEACTABICHUM O CTPOCHHMM BEIIECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJIIDHOM, HAAMOJEKYJISIPHOM, O TEPMOAMHAMHUYECKUX
Y KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMUSI XUMUYECKUX PEAKIMN, O XUMAYECKOM
PaBHOBECHUHU, PACTBOpPAX M JIMCIEPCHBIX CUCTEMax, 00 OOIIMX HAay4HBIX MPUHIIMIIAX
XUMHAYECKOTO ITPOU3BOJICTBA;
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dbopmupoBaHre y OOydYarOMMXCA OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHWMHUYECKMX 3HAHUW Uil OOBACHEHMs KIIOUEBBIX HACH U Mpoliem
COBPEMEHHOM XUMUU, [Js1 OOBSCHEHUS W TPOTHO3UPOBAHMS SIBICHHUM, HMEIOIIMX
€CTECTBEHHO-HAYYHYIO; TPAaMOTHOTO pEIIeHUs TMpoOJieM, CBS3aHHBIX C XHUMHEH,
POTHO3UPOBAHMS, aHAIM3a W OIEHKA C TMO3MUIMA DKOJIOTMYECKO Oe30MacHOCTH
MOCJICICTBUI OBITOBOM M TMPOM3BOJCTBEHHON NEATEIHHOCTH YEJIOBEKA, CBSI3aHHOM
C XUMHYECKUM TIPOU3BOJICTBOM, UCITOJIH30BAHUEM U TIEPEPaOOTKOM BEIICCTB;

yriyOJieHue NpPEACTaBICHU O HAyYHBIX METOJAaX IO3HAHUSI, HEOOXOAUMBIX
JUIsT IPUOOpETEeHUsT YMEHHWH OPHEHTHUPOBATHCS B MHPE BEIMICCTB W OOBSICHCHUS
XUMHUYECKUX SIBIICHUN, UMEIOUIMX MECTO B MPUPOJE, B MPAKTUUYECKON AESATEIHHOCTU
Y TIOBCETHEBHOM JKU3HH.

B nnane peanu3zaiuu nepBoOOYEPEIHBIX BOCIUTATENLHBIX U PA3BUBAIOIINX (PYHKIIHI
LIEJTIOCTHOM CUCTEMBI CPETHETO O0IIEro 00pa3oBaHUsl MPU U3YUYCHHUH MPEIMETa « X UMUS»
Ha yriayOJICHHOM YPOBHE OCOOYIO aKTyaJbHOCTb NMPUOOPETAIOT TaKWE€ IEIU U 3aJauH,
Kak:

BOCNHUTaHUE YOEXKICHHOCTH B IIO3HABAEMOCTU SBJICHUN MPUPOJIbI, YBaXKEHUS
K TpollecCy TBOPYECTBA B OOJACTH TEOPETHUYECKUX U MPHUKIAJHBIX HCCIEIOBaHUIN
B XUMUHU, POPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIMU K OOYYEHUIO U MO3HAHUIO, CTIOCOOHOCTENH K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHHUIO HA OCHOBE YCBOCHUS 00IIEYEIOBEUECKHUX IIEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEUICKTYalbHBIX U TBOPYECKHUX
CrocoOHOCTEeM oOydaronuxcsi, (GOpMHUPOBAaHHUE Yy HHUX CO3HATEIHHOTO OTHOIICHUS
K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCIEIIHOM
npodeCCUOHAIBHOM M OOIIECTBEHHOW JEATEeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBbIO M IOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

dbopMHpoBaHEe YMEHUN M HABBIKOB PAa3yMHOT'O MPHUPOONOIL30BAHUS, PA3BUTHE
DKOJIOTMYECKON  KyJbTYpbl,  MNPHOOpPETEHHE  OMNbITa  OOIIECTBEHHO-TOJIE3HOMN
3KOJIOTUYECKOU JEATEIbHOCTH.

OO6m1ee 4KCIIOo YacoOB, PEKOMEHIOBAHHBIX JIJII M3YUYCHUS] XUMHUHU Ha YTIIYyOJICHHOM
ypoHe, — 204 gacos: B 10 knacce — 102 yaca (3 gaca B Hezenio), B 11 kimacce — 102 yaca
(3 yaca B HezielIO).
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COLEPKXAHUE OBYUYEHMUAA

OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYeCKOM XUMHUU

[IpeamMeT M 3HaYeHUWE OPraHUYECKOW XUMUH, MPEICTaBICHUE O MHOT000pa3uu
OPTraHUYECKUX COCIUHECHUMN.

DJEKTPOHHOE CTPOCHUE aTOMa YyIJIepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUSI.
BaneHTHple BO3MOXKHOCTH aToMa yIJepoJa. XHMHYECKas CBA3b B OPraHUYECKUX
COeNMHEHMSIX. Tumel ruOpuAM3alMUd aTOMHBIX opOuTaneil yriepoma. MexaHU3MbI
0o0pa3oBaHMsI KOBAJICHTHOW CBsI3U (OOMEHHBIA W JOHOPHO-aKUENTOPHbIN). Tumbl
NEePEeKPBhIBAaHUS aTOMHBIX OpOUTANIel, - U -cBsi3u. OIMHApHAs, IBOWHAS U TPOMHAS CBSI3b.
CnocoOsI pa3pbiBa CBA3EH B MOJIEKYJIaX opraHnyeckux BemiecTB. [loHsTre o cBoOOgHOM
paaukaie, Hykjieoduie u 3JeKTpoduie.

Teopust cTpoeHHsI opraHnyeckux coenuHeHnii A.M. byTiepoBa U COBpeMEHHbBIE
MPEACTABIICHUS] O CTPYKTYpE€ MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHHUS OPTaHUYECKHUX
coeMHEHU. MonekynspHble U CTPYKTypHbIe (GopmMmynbl. CTpyKTypHBIE (HOPMYIIBI
Pa3JIMYHBIX BUJIOB: pa3BEpHYyTAas, COKPALICHHAs, CKEJICTHAS.

N3omepus. Buapl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHBIC 3Q(PEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
U ME30MEpHBIA YPPEeKThI).

[IpeacraBnenne o0  kiaccupuKalMy  OpraHUYecKuX  BemiecTB.  [loHsatue
o (yHkuuoHanebHOU Tpymme. I'omosnorus. ['omonorudeckue psabl. Cuctemaruueckas
HoMeHKJaTypa opranudeckux coeauHennit (IUPAC) u TpuBHaiibHBIE Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobenHoctn W KiaccuuKaus OpraHUYecKux peakiui. OKUCTUTENBHO-
BOCCTAHOBUTEIbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHMsS] BEIIECTB M WX MPEBpalllCHUIA:
O3HaKOMJIEHHE ¢ 00pasllaMu OpPraHMYEeCKUX BEIIECTB M MaTepHallaMd Ha MX OCHOBE,
OMbITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEUIECTB MpPH HarpeBaHuu (IUIaBJICHHE,
oOyTiMBaHUe U TOPEHUE), KOHCTPYHPOBAHUE MOJIEIeH MOJIEKYJI OpraHM4YEeCKHUX BEILECTB.

Yriaesoaopoabl

Anxanpl. ['omonornyeckuii psii ajkaHoB, oOmas ¢dopMmysia, HOMEHKIATypa
M U30MepHs. OIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJ aJIKaHOB,
sp3-rubpuausanus aToMHBIX OpOMTanell yriepona, 6-cBa3b. MHU3MUECKUE CBOICTBA
QJIKaHOB.

XVUMHUYECKHE CBOWMCTBA alIKaHOB: pEaKIMU  3aMEIICHUs, H30MEpHU3aIlnH,
JETUIPUPOBAHMS, IMKIU3ALNU, TUPOJIN3a, KPEKUHIa, TOPEHUSI.

Haxoxnenue B npupojie. CriocoObl MogyyeHus U NPUMEHEHHUE aTKaHOB.

Huknoankanpl. O6mas ¢opmyna, HOMeHKIaTypa U u3omepusi. OCoOEHHOCTH
CTPOEHHUSA U XMMHUYECKHX CBOMCTB MaJbIX (IIMKJIOMPONAH, HUKIOOYTaH) U OOBIYHBIX
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(IIMKJIOTIEHTaH, IUKIOTEKCaH) NUKIOaTKaHOB. CrocoObl MOMy4YeHUs W MPUMEHEHUE
UKJIOATIKAHOB.

Ankenpl. ['oMoJIOTMYECKU psii  alKeHOB, oOmas QopMyiia, HOMEHKIATYypa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHME MOJEKYN AJIKEHOB, SpP’-TMOPUIM3ALUS
aTOMHBIX opOuTanei yriaepojaa, o- M 7-cBsi3u. CTPyKTypHass M TeoMeTpuYecKas
(mc-tpanc-) uzomepusi. usndeckue CBOMCTBA aTKEHOB.

XHWMUYECKHE CBOMCTBA: PEAKIMU IMPUCOCAUHEHHUS, 3aMEIICHUS B O-IIOJIOKECHHE
Opyu JBOWHOW CBA3M, MoJduMepu3auuu Hu okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peaKIIMU HA JBOWHYIO CBSI3b.

CniocoObl moyuyeHUs U NPUMEHEHUE aJTKEHOB.

Anxanuensl. Knaccudukanusi ankaaueHOB (CONMPSKEHHBIC, W30JIMPOBAHHBIC).
OcoOEHHOCTH JIEKTPOHHOTO CTPOSHUSI U XMMUYECKUX CBOMCTB COMPSIKEHHBIX JUEHOB,
1,2- u 1A4-npucoenuaenue. IlomuMepusamusi CONMPsHKEHHBIX JIHUEHOB. CrocOoOBI
MOJTYyYEHHUS M IPUMEHEHUE AJIKAUEHOB.

Ankunbl. ['oMojoruueckuil psjx ajJKuHOB, oOmas QopMysna, HOMEHKJIATypa
U H30MepUs. OJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHUHOB,
Sp-rudpuan3aIs aTOMHBIX opOuTaneil yriepoaa. @u3nueckue CBOMCTBA AJIKUHOB.

XUMUYECKHE CBOMCTBA: pEeaKIMU MPUCOSTUHEHMUS, TUMEPU3ALUK U TPUMEpPU3AIIUU,
okucyieHus. KucimoTHble CBOWCTBA aJIKWHOB, MMEIOIIMX KOHUEBYI) TPOMHYIO CBS3b.
KauecTtBeHHbBIE peakliiy Ha TPOUHYIO CBS3b.

CnocoO0bI MOTy4YeHUs! U MPUMEHEHUE aJTKUHOB.

ApomaTrueckue yrieBojopojabl (apeHsl). ['omonmornyeckuii psii apeHoB, oOIIas
dbopmyrna, HOMEHKIATypa U MU30MEpHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJbl OeH3oJa. du3nyeckue CBOWCTBA apeHOB.

XYUMHUYECKHE CBOMCTBA O€H3071a M €ro TOMOJIOTOB: pEaKIMH 3aMEeIleHUs
B OCH30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJHKajie, PEaKIUUu MPUCOCIUHECHHUS,
OKHcJIeHne romojoroB Oen3ona. IIpeacraBieHue 00 OpPUEHTUPYIOIIEM JEHCTBUU
3aMecTUTeNield B OCH30JIbHOM KOJIBIIE Ha TIPUMEpPE aIKWIbHBIX PaJUKAJIOB,
KapOOKCUJIbHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.

Oco06eHHOCTH XUMUYECKUX CBOMCTB cTupoJia. [Tonumepusaius ctupoda.

Croco6bl IOJTydeHHS ¥ MPUMEHEHHUE apOMATHUYECKUX YTIIEBOIOPOIOB.

[Mpuponusiii ra3. IlomytHeie HedTsHble Ta3pl. HedTh U ee mpoucxoxieHue.
KamMmeHHbI#1 yrosib 1 IpOAYKThI €ro nepepadoTKy.

Crmoco6bl  mepepabOTKM  HEPTH:  TMEPEroHKa, KPEKUHT  (TEPMHUYECKUH,
KaTanuTudyeckui), pudopmuur, nuponus. IIpogykTel mnepepaboTku HedpTH, UX
IPUMEHEHHE B MMPOMBIIIICHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXKY Pa3IUYHBIMU KJIACCAMHU YTIIEBOIOPOOB.

DJIEKTPOHHOE  CTPOCHUE  TaJOreHNPOU3BOAHBIX  YIJIEBOAOpOJOB. Peakiuu
3aMElIEHUs rajloreHa Ha THApoKcorpynmy. /[elicTBue Ha rajloreHnponu3BOAHbIE BOJHOTO
U CIUPTOBOTO pPacTBOpa IIEIOYH. B3ammMoAeicTBHE IUrajJOr€HAJIKAHOB C MarHueMm
U IUHKOM. Vcrnonb30BaHKHe TrajioreHIPOU3BOAHBIX YITIEBOJOPOAOB B OBITY, TEXHUKE
U IIPU CUHTE3€ OPraHUYECKUX BEUIECTB.
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DKCIepUMEHTaIbHBIE METO/Ibl M3YUYEHHS BEIIECTB M UX MPEBPAILICHUN: U3yYeHUE
(Gu3NUEeCKMX CBONCTB YIJIEBOJOPOJOB (PacTBOPUMOCTB), KAuE€CTBEHHBIX pEaKIIHil
YIIEBOAOPO/IOB PA3IMUYHBIX KjaccoB (oOecliBeunBaHUE OPOMHOM WM MOIHOM BOJBI,
pacTBopa NMepMaHraHata Kajius, B3aUMOJICUCTBUE allETUJICHA ¢ aMMHUAYHBIM PACTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHaApYKEHUE Yriiepoa U BOJAOPO/ia B OPraHUYECKUX
BEILIECTBAX, I[IOJYYEHUE OSTUJIEHA M M3YYEHHE €ro CBOICTB, O3HAKOMIICHHE
¢ xoyekmusiMu «Hedtp» 1 «Yrome», ¢ oOpasiamMu 1acTMacc, KaydyKoOB M PE3HHBI,
MOJENUPOBAHUE MOJIEKYJT YIJIEBOAOPOIAOB U TAIIOTEHITPOU3BOIHBIX YTIEBOAOPOIOB.

Kucnopoacoaepxamue oprannyeckne coeMHeHUs

[IpenenbHble OHOATOMHBIE CcIUPTHL. CTpOoeHHE MOJIEKYJ (Ha IMpHUMEpe METaHOJa
U 9TaHona). ['omonormueckuil psa, obmas ¢dopMyna, H30MEpHUs, HOMEHKIATYpa
n kinaccudukanusa. PuU3NUECKHE CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CIUPTOB.
Bonopoansie B3 MEXAY MOJIEKYJIAMH CITUPTOB.

XVWMHUYECKHE CBOMCTBA: pEaKIMH 3aMELIEHUs, JeruapaTalud, OKHUCIEHUS,
B3aUMOJICHCTBUE C OPraHUYECKHMMH M HEOPraHWYeCKHMMH Kuciotamu. KadecTBeHHas
peakuysi Ha OJHOATOMHBIE CIUPTHL. JleWCTBME 3TaHONAa W METAHOJIA HAa OPraHU3M
yenoBeka. CriocoObl MOJyYeHUs U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

IIpocteie »dupsl, HOMeHKIaTypa u wu3zoMepusa. OcoOeHHOCTH (HU3NUECKUX
U XUMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — STUICHIIIUKOb U MHLepUH. DU3ndecKrue U XUMHUYECKHUE
CBOMCTBA: peakuuu 3aMeIlEHNs, B3aUMOJICCTBUE C OpraHu4eCKUMU
Y HEOPraHWYECKUMH KHUCJIOTaMH, KaueCTBEHHAs PEaKUUs Ha MHOTOATOMHBIE CIIUPTHI.
JleiicTBre Ha opraHu3M yenoBeka. CrocoObl MOMyYeHUs] U NPUMEHEHNE MHOTOaTOMHBIX
CIIUPTOB.

®enoi. CTpoeHHnEe MOJIEKYJIbI, B3aUMHOE BIIMSHHUE THAPOKCOTPYNIBI U OEH30JbHOTO
snpa. duznyeckue cBoiicTBa (peHosa. OCOOCHHOCTH XHMMHUYECKHX CBOWCTB (eHoIa.
KauectBennble peakuuu Ha ¢eHosn. TokcnyHoCcTh (eHosna. CrocoObl MOTyyYeHUs
U puMeHeHue gpenona. OenondopmanbaeruaHas cMoJa.

KapOoHuibHble COENMHEHUS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Trpynmnbl. ['oMonoruueckue psabl albJeTHJ0B U KETOHOB, OOIIas
dopmyna, u3omepusi 1 HOMEHKIaTypa. Pu3nyecKknue CBOMCTBA albIETHI0B U KETOHOB.

XVWMHUYECKHE CBOWMCTBA AaNbJETHIOB W KETOHOB: PEAKUUU MPHUCOCTUHEHUS.
OxucieHue ajabAeTHI0B, KaYECTBEHHbIE PEeaKIMK Ha aybaerupl. CriocoObl MoTydeHus
U IPUMEHEHHUE aJIbJIETUAO0B U KETOHOB.

OnHOOCHOBHBIE TpefeNibHble KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepus um HOMeHkiaTypa. dusnueckue CBOMCTBa
OJTHOOCHOBHBIX TPEICNbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHble CBA3M MEXITY
MOJIEKYJIaMH KapOOHOBBIX KHUCTIOT.

XVWMUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakius 3TepuuKalnuu, peakiun
C Y4acTHEM YTJIEBOJOPOIHOIO pajnKaia.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTBHI.

10
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[TonsiTHE O MPOU3BOIHBIX KAPOOHOBHIX KUCIIOT — CJIOKHBIX A(Upax.

MuorooOpa3ue KapOOHOBbIX KHCJIOT. OCOOEHHOCTH CBOMCTB HEMpPEACIbHBIX
U apOMATUYECKUX KapOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpeacraBuTenu BrICIINX KapOOHOBBIX KUCIOT: CTE€APUHOBAsS, TATBMUTHHOBAS,
OJIEMHOBas KUCIOTHI. CIOCOOBI MOTYYEHUSI U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxuble a¢upsl. ['omonormyeckuid psig, obOmas  dopmyrna, H3OMEpPHs
U HOMEHKJIartypa. PU3MYECKME M XUMUYECKHE CBOMCTBA: THUAPOIU3 B KHUCIOU
U IIEJIOYHOU CpeJie.

Kupwl. CrtpoeHue, (uznyeckue M XUMHYECKHE CBOWCTBA JKUPOB: THUIPOJIU3
B KHUCJIOW U 1IeJo4HO# cpene. OCOOEHHOCTH CBOMCTB HUPOB, COJAEPIKAIIUX OCTATKH
HETPEeETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUpPO/IE.

MpL1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE JICHCTBHE.

O6mass xapaktepuctuka yrieBoaoB. Kiaccudukanus yrieBoaoB (MOHO-, Iu-
U TIOJIMCAXapU/IbI).

Monocaxapuapl: TII0K03a, (Qpykro3a. Dusmyeckue CBOWCTBA M HAXOXKICHHUE
B npupoxe. dorocuHTes.

XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U aJIbJIETUIHOU
TPYyII, COUPTOBOE U MOJIOYHOKHUCIOE OpoxkeHue. [[puMeHeHure TIIIoK03bl, €€ 3HaYCHUE
B KU3HEAEATEIbHOCTA OPTaHU3MA.

Jucaxapuapl: caxapo3a, MajibTo3a. BocCcTaHaBIMBAIOIIME U HEBOCCTAHABIMBAIOIINE
nucaxapuasl. ['maponus nucaxapuno. HaxoxaeHue B npupoae U NpUMEHEHHE.

[Tonucaxapuapl: Kpaxmaj, TJIIMKOT€H M Ueuitoio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMmalia, TJIMKOT€Ha M LEeJUI0103bl. DU3NYecKre CBOMCTBA Kpaxmaia U LEJUIIOJIO3BI.
XHUMUYECKHE CBOWCTBAa Kpaxmaya: THAPOJU3, KauyeCTBEHHAs pEaKUus C HOJOM.
XYMMHUYECKHE CBOWCTBA MEJUTIONIO3bI: THAPOJIN3, TOJydyeHHue H(PUPOB IEIITHOIO03BI.
[TonsiTne 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIIEJIK).

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUSI BEIIECTB U UX [PEBPAILCHUI:
pPacTBOPUMOCTh PAa3IMYHBIX CIHPTOB B BOJAE, B3aUMOAECHCTBHE 3TAHOJIA C HATPHEM,
OKHCJICHHE STUJIOBOIO CIHpPTAa B ajbJEruj], Ha pPACKaJCHHONM MEIHON MPOBOJIOKE,
OKHCJICHHE JTUJIOBOTO CHHUPTA JAUXPOMATOM Kaiusg (BO3MOYHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KAYECTBEHHBIE pPEaKIMM Ha albJIeruibl (C THAPOKCHIOM
muammuncepedpa(l) u rugpoxkcunom memu(Il)), peakmus raumepuHa ¢ THAPOKCUIIOM
Menu(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTBI, B3aHUMOJCHCTBHE
pacTtBopa IIOKO3bl ¢ TuapokcuaoMm meau(ll), B3auMonencTBue Kpaxmalia ¢ HOJO0M,
perieHne dKCIePUMEHTANBHBIX 337a4 1Mo TeMaMm «CrupTel U peHoms, «KapOoHoBBIE
KUCJIOTHI. CII0KHBIE YDUPBI.

A3oTcoaep:kaliyue OpraHuecKkue coeJUHeHUust

AMUHBI — OpraHMyYecKkue Mpou3BOAHbIE amMuaka. Kiaccudukanus amMuHOB:
anudpaTUYeCKue U apoMaTUYECKHEe; MEePBUYHbIC, BTOPUYHBbIE U TpeTHUuHble. CTpoeHue
MOJIEKYyJ, o0mas ¢opmyna, u30oMepus, HOMEHKIaTypa M (U3UYECKHUE CBOMCTBA.
XrMHYECKHE CBOMCTBA alli(PaTHUECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKMJIUPOBAHUE,
B3aMMOJICWCTBHE MEPBUYHBIX AMHUHOB C a30TUCTOMN KUCA0TON. CONM aJIKMJIIaMMOHUS.

11



denepanbHas padboyas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBCHB)

AHUIIMH — OpeNCTaBUTENb aMHUHOB apoMarhdyeckoro psaa. CTpoeHue aHWIMHA.
B3auMHoOe BiaMsHUE Trpynn aToOMOB B MoJIeKyJe aHWIMHA. OCOOEHHOCTH XMMHUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbIE PEAKIIMN HA AHUJIVH.

CriocoObl oy4eHus: U IpUMeHeHne anudaruieckux aMuHoB. [loiryuenue aHunmuHa
13 HUTPOOEH30J1a.

Amvunokuciotel. Homenknatypa wu uzomepus. OTraenbHble PEACTABUTENN
0.-aMHHOKHCJIOT: TJIMIUH, alaHuH. PU3NYecKre CBOMCTBA aMUHOKHUCIOT. XHUMHUYECKUE
CBOMCTBA aMMHOKHUCIOT Kak aM(OTEpHBIX OpPraHMYECKHX COEIMHEHUH, peaKius
MOJIMKOHACHCAlMK, o0Opa3oBaHMEe NENTHIHOW CBsS3U. buonoruueckoe 3HaueHUE
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupoaHsle noauMepsl. [lepBuyHas, BTOpuyHas U TPETUYHASI CTPYKTYypa
0enKoB. XMMHUYECKHE CBOMCTBAa OEIKOB: THIPOJIW3, JACHATypauus, KaueCTBEHHbIC
peakiuu Ha OeNKH.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB M WX [PEBpallCHHIA:
pacTBOpeHHE OEIKOB B BOJE, A€HATYypalus OEJIKOB MpU HArpEBaHUHU, [IBETHBIE PEAKIIUU
Ha O€JKM, pEeIIeHHE OHKCIEPUMEHTANBHBIX 3aJad 10 TeMaM «A30TCoJepIKallie
OpraHUYecKue COeTMHEHU» U «Pacno3HaBaHue OPraHMYECKUX COETUHEHUIN.

BbicokomolieKyJIsIpHbIE COeIUHEHHS

OCHOBHBIE TOHATHA XUMHUU BBICOKOMOJEKYJSIPHBIX COEOUHEHUN: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MTOJIMMEPU3ALIUH, CPEAHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — IOJIUMEPH3aLUs
Y TIOJIMKOHJICHCAllUA.

[lonumepnsle  marepuanbl.  IlmactmMaccel  (MONMMATHIIEH,  MOJUIPONHIIEH,
NOJINBUHWIXJIOPU, HOJIACTUPOII, NOJIMMETHJIMETaKpUJIAT, NOJIMKapOOHAaTHI,
noJvdTUICHTepedTanar). Y Tunusaius u nepepadoTka miacTuka.

DnacToMepbl: HATypaJlbHbIM KaydyyK, CHUHTETHYECKHE KaydykKu (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30ITPEHOBLIN). Pe3una.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, IIENK), HMCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpOH 1 JIaBCaH).

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMsS BEIIECTB M WX IPEBPAlLCHUIA:
O3HaKoMJIeHHEe ¢ oOpa3laMu TPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB, PEIICHHE dKCIEPUMEHTANbHBIX 3a/1au 1Mo TeMme «Pacno3HaBaHMe TIacTMace
Y BOJIOKOH.

PacuetHblie 3amaun.

Haxoxenne MosekyisipHod (popMyJibl OpraHUYeCKOTro COEAMHEHUS 110 MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXACHHE MOJEKYJISAPHOU (HOpMYIIbI
OpraHUYeCcKOT0 COEIMHEHHUsS MO0 Macce (00BEMY) MPOAYKTOB CrOpaHUs, O KOJIUYECTBY
BeliecTBa (Macce, 00ObEeMy) TMPOJAYKTOB PEAKIIMM W/WIUW  HMCXOJHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYPHOU (HOPMYJBI OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB IMOYYEHUS, ONIPEIeTIEHUE TOJIU BbIXOAA MPOIYKTa
pEaKLMH OT TEOPETUUECKH BO3ZMOKHOTO.

12



denepanbHas padboyas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBCHB)

MexnpeaMeTHbIe CBA3H

Peasmzannst MeXIpPEOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 kyacce ocyliecTBISE€TCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX
IOHATHUM, TaK U NMOHATHU, NPUHATHIX B OTAECIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO
LMKJIA.

OOmiue ecTecTBEHHO-HAay4yHblE€ IOHATHA: SIBJICHHME, HAy4YHbIH (akT, TUIOTE3a,
TEOpHUs, 3aKOH, aHajiu3, CHUHTE3, Kilaccupukauus, HaONIOJCHUE, U3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIIb, MOJICJINPOBAHUE.

@dusnka: MaTepus, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPreTUYECKUM
YPOBEHb, BELIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBAa, (U3NUYECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, IHEPT U, Macca.

buonorust:  knetka, oOpraHums3M, 3Kocuctema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBI W reTepoTpodHBI TUN NUTaHUS, OpOXKEHHE,
(oTOCHHTE3, bIXaHUE, OCJIKH, YIIIEBOIbI, JKUPbI, HYKJIEMHOBBIE KUCTIOTHI, ()EPMEHTBHI.

I'eorpadusi: mone3Hple HCKOMAEMBbIE, TOILIHBO.

TexHOoJIOrus: NMUILEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO NHUTAaHUS, MOIOIIHE
CPEACTBA, MAaTEPUAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMU

AtoM. CocTaB aTOMHBIX sAEp. XUMUYECKHUM d51eMEHT. M30TOIbI.

CtpoeHue 3JIEKTPOHHBIX 000JI0OYEK aTOMOB, KBAaHTOBBIE YMCIA. DHEPreTUUYECKUE
YPOBHM U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukanus XUMHUECKUX 3JIEMEHTOB
(s-, p-, d-, f-amements). PacmpeneseHue SJIEKTPOHOB IO AaTOMHBIM OpPOMTAISIM.
DOneKTpOHHbIE KOH(UIypaly aTOMOB 3JEMEHTOB MEPBOT0 — YETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHUM, AIEKTPOHHbIE KOHPUTYpALIUHA HOHOB.

DIIEKTPOOTPULIATEIBHOCTD.

Ileppuogmueckuit 3akoH u llepuonnueckas cucreMa XUMHYECKUX DJIEMEHTOB
JA.N. MengeneeBa. CBsi3p MEpUOIUYECKOrO 3akoHa W Ileprnoanveckol CUCTEMBI
XUMHUYECKUX JIEMEHTOB C COBPEMEHHOIN TEOpUEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpylmaM H [epuojaM. 3HAYEHUE MEPUOJUYECKOTO  3aKOHa
JI.1. Menpaeneena.

XUMHYECKast CBsI3b. BHAbl XMMHUYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTayumueckas. Mexanu3Mbl 00pa30BaHusl KOBAJICHTHOW CBSI3U: OOMEHHBIN U IOHOPHO-
aKIENTOPHBIA. JHEPIrUs U JUIMHA CBS3H. I 10JISIpHOCTH, HAITPABIEHHOCTh U HACBIIIAEMOCTD
KOBaJIEHTHOM cBsi3u. Kpartuele cBs3u. Bopopoanas cBA3b. MeEXMONEKYISPHBIE
B3aWMO/ICVCTBUA.

BaneHTHOCTP 1 BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C HMX T€OMETPUYECKUM CTPOEHUEM (HA NPHUMEPE COEIMHEHHI 3JIEMEHTOB
BTOPOTO MEPUOA).
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[IpencraBienre 0 KOMIUIEKCHBIX coeAuHeHUsIX. COCTaB KOMILUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTesb, JUTraHAbl. 3HAYEHUE KOMIUIEKCHBIX coequHeHuil. [lonsitue
0 KOOPAMHALIMOHHON XUMHUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. THUIIBI KPUCTAITIMYECKUX
pElIETOK (CTPYKTYp) U CBOIMCTBA BELLIECTB.

[TonsTne o gucnepcHbIX cuctemax. Mctuaubie pacTBOpbl. CrOCOOBI BBIPAKCHUS
KOHIICHTPAIIMA pPAacTBOPOB: MaccoBas JOJS BEUIECTBA B PacTBOpE, MOJIApHAs
KOHLICHTpausl. HacelllleHHblE W HEHACHIIEHHBIE pPAacTBOPHI, PAaCTBOPUMOCTb.
Kpucramnoruaparsr.

Knaccudukanus m HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. | pUBHAIBHBIC
Ha3BaHUS OTJIEIbHBIX IPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanysa XuMHYeCKUX peakuii B HEOPraHU4eCKOW U OpPraHnYeCKON XUMHUH.
3aKOH COXpAHEHUsI MAacChl BEHIECTB; 3aKOH COXPAHEHHS W IPEBPAIICHUS SHEPTUH
NpU  XUMHUYECKUX  peakuusix. TemmoBble A(DPEKTbl XUMHUUECKUX  PEaAKIH.
TepmoxumMudeckre ypaBHEHHUS.

CKOpOCTh XMMHUYECKOM peaklud, €€ 3aBUCHUMOCTb OT pPa3MYHBIX (DAKTOPOB.
['omoreHHbI€ U TeTeporeHHble peakiunn. Katanms u karaau3aTopsl.

OOpatumble W HEOOpaTHMbIE pPEaKIUU. XUMHUYECKoe paBHOBecue. PDakTopsl,
BIUAIONIME HA TMOJIOKEHUE XHMHYECKOIO pPABHOBECHUS: TEMIIEPATypa, JABIICHHE
Y KOHLIEHTPAIlM{ BEWIECTB, y4acTBYOIMX B peakuuu. [Ipuniun Jle [llarense.

OnekTpoiutuueckas aucconuanus. CuiibHble U ciaa0bie AMEKTPoJUThl. CTEneHb
nucconmannu. Cpeaa BOIHBIX PACTBOPOB: KHUCJIOTHAsA, HEWTpaJibHAsA, IIEJIOYHAS.
Bonopoansiii mokazarens (pH) pactBopa. ['maponus coneit. Peakinu nonHoro oOMeHa.

OKuCIUTENBHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb OkuciaeHus. OKUCIUTEINb
Y BOCCTAHOBUTENb. [Iponieccsl OKMCIIEHU U BOCCTAHOBJICHUS. BaxHeNIIMEe OKUCIIUTENIN
¥ BOCCTAaHOBUTENU. METO] 3JIEKTPOHHOTO OasilaHca. DIEKTPOJIU3 PACTBOPOB U PACILIIAaBOB
BEILIECTB.

DKCIepUMEHTAIbHBIE METO/IbI H3YUYEHUS BEILIECTB U UX MPEBPAILICHUIN: pa3I0KEHUE
MEePOKCUJA BOJIOpPOJA B NPUCYTCTBUU KaTalW3aTopa, MOJEIA KPUCTAIIIMYECKUX
pelIeToK, MPOBEJAECHHUE pEeaKIuid HOHHOTO OOMEHa, OMpENENICHHE CPEellbl PacTBOPOB
C TIOMOIIBbI0 WHIUKATOPOB, M3YYCHHE BIMSHUS Pa3INYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKOUN PEeaKIUU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuyeckast xumust

[Tomoxenne HemerauioB B llepmoanueckod CHCTEME XMMUYECKUX 3JIEMEHTOB
JI.1. MeHnneneeBa W OCOOCHHOCTH CTPOCHHUS HX aTOMOB. DU3HYECKHE CBOMCTBA
HEMETAUIOB. AJUIOTpONuUsT HEMETAIOB (Ha MpUMeEpe KHcCiIopoaa, cepwl, (ocdopa
U yTiepoaa).

Bomopon. [Ilomydyenuwe, ¢u3ndeckue W XUMHUYECKHE CBOWCTBA: PEaKIUU
C METaJUIaMU U HEMETAJJIAaMH, BOCCTAHOBUTEIIbHBIE CBOWCTBA. | MApUIbI.

lanorensl. Haxoxxnenue B mpupoje, CrnocoObl ToJdydeHus, (uanyeckue
U XMMHYECKHE CBOMCTBA. ['amoreHoBomoponbl. BaxHelllve KUCIOPOICOAEpKAallKe
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coenmuHEeHHs] TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIC CHOCOOBI TOMYyYCHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUICHHBIE CIOCOOBI TOJYyYEHHUS
kuciopoga. dusnyeckne 1 XMMUYECKUE CBOMCTBA U MPUMEHEHHE KUCIOPOJa U 030HA.
OKcuapl v MEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CriocoObl MOMydeHHsI, (PU3NIECKUe U XUMHUISCKHE
cBoiictBa. CepoBomopon, cymbdumsl. Oxcupn cepwi(I1V), oxcun cepri(VI). Cepaucras
U cepHasi KUCIOTHl U X coiu. OCOOEHHOCTH CBOWMCTB CEpHOM KHUCIOTHI. [Ipumenenue
CEpBI U €€ COCTMHEHHUM.

A3oT1. HaxoxaeHnue B npupojie, CrnocoObl MOayueHus, GU3NIECKUEe U XUMUUYECKUE
cBoricTBa. AMMUAK, HUTpUIbl. OKCHUIBI a30Ta. A30TUCTAs U A30THASI KUCIIOTHI U UX COJIH.
OcoOEHHOCTH CBOMCTB a30THOW KHUCHOTHL. lIprMeHeHHe a30Ta U ero CoeAuHEHUH.
ABOTHBIE YI0OpEHMUSI.

®ochop. Haxoxnenue B mpUpoAe, CHOCOObBI MOMYYEHHUS, (PUINUYECKUE
u xummudeckue coictra. @ochuas u pochun. Oxcuasl pocdopa, hochopHas kucioTa
u ee conu. [Ipumenenue gpocdopa u ero coenunennii. DochopHwie y100peHUs.

VYraepoa, HaxoXxaeHWE B Mpupoje. AIUIOTponHble Moaudukanuu. Dusndeckue
U XMMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, 00pa3OBaHHBIX yriiepoaoM. OKcu
yrinepona(ll), okcua yraepona(IV), yrojgbHas KUCIOTa M €€ COJMU. AKTUBHUPOBAHHBIM
yroib. [I[puMeHeHre NpoCThIX BEIIECTB, 00Pa30BaHHBIX YTIIEPOJIOM, B €T0 COSTUHEHUH.

Kpemuwmii. Haxoxnaenune B mpupoge, CHoocoObl TOdydeHus, (U3HUIECKUE
n xumudeckue cpoiictBa. Oxcua kpemuusA(IV), kpemHHeBas KHUCIOTa, CUIIUMKATBHI.
[IpumeneHue kpemMHus U ero coequHeHui. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.

[Tomoxenne metamoB B llepuonnueckod CUCTEME XUMHYECKHX SJIEMEHTOB.
OCc00EHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JI0YEK ATOMOB METAJLIOB.

O6mume ¢Qusnyeckue cBoHcTBa MeTauioB. [IpuMeHeHue wMeTamioB B OBITY
u TexHuke. CIuIaBbl METAJIOB.

DJIEKTPOXUMHUYECKUN Psii HANpsDKeHUM MeTaioB. OOmue crnocoObl MOJydeHUs
METAJJIOB: THAPOMETAIUTYPrUs, NUPOMETAILTYprusi, sJjekTtpometamtyprus. [loHsTue
0 KOppo3uu MeTaijIoB. CriocoObI 3aIIUTHI OT KOPPO3HUHU.

O6mass xapakrepuctuka wmetamioB [A-rpynnsl  Ileproguyeckoit  cucTembl
XUMUYECKUX dJeMeHTOB. Hartpuii u kamuii: mosydenue, (GU3NYECKUE U XUMHUYECCKUE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHHUI.

O6mrast xapakrepuctuka wetamwioB [IA-rpynmer  [lepuogmdeckoit  cucTembl
XUMUYECKUX DJIEMEHTOB. Marauii u KajbIuil: IOJydeHue, (PU3nIecKue U XUMUIECKUE
CBOWCTBA, TMPUMEHEHHE TMPOCTHIX BEIIECTB W HUX COeAWHEHUH. JKEeCTKOCTh BOJBI
U CIIOCOOBI €€ YCTPAaHEHHUS.

AnromMuHuil: monydeHue, (pu3nueckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
IPOCTOTO BEUIECTBA U €ro coequHeHUu. AMGPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
ATIOMUHUS, TUAPOKCOKOMILJIEKCHI alTFOMUHUS.
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OOmass  xapakTepucTuka  MeTauioB  mobOounbix  moarpynn  (b-rpymm)
[lepuonnyueckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB.

duznyueckre M XUMUYECKHE CBOMCTBA XpoMa M ero coeauHeHud. OKcuibl
u rtuapokcuasl  xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel M JAUXPOMATHI,
UX OKHUCIIUTENbHBIE CBOMCTBA. [lomydyeHne nu mpumMeHeHue xpoma.

Pu3n4ecKne U XMMUYECKHE CBOKMCTBA MapraHia M €ro cCoeAuHeHun. Baxuenmme
coenunenust  mapranua(ll), wmapranma(IV), wmapranna(VI) wu  mapranua(VII).
[lepmaHraHaT Kajiaus, €ro OKUCIUTENbHBIE CBOMCTBA.

duznueckre MW XMMHUYECKHE CBOMCTBa JKejle3a W ero coeAuHeHuil. OKCHBbI,
ruapokcuasl U conu kene3a(ll) m xenesza(lll). IlomyueHwe um mpuMeHeHHE jKeles3a
U €T0 CIUIABOB.

Ou3MUeCKUe W XUMHUYECKHE CBOWCTBA Meau U ee coeauHeHud. [lonmyueHwne
U IPUMEHEHUE MENIU U €€ COCTMHEHH.

[{uuk: nonmyudeHue, GU3NUECKUE U XUMUUYECKHE CBOWMCTBA. AM(OTEpPHBIE CBOWCTBA
OKCHJIa Y THAPOKCHUAA IIUHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[pMeHeHne 1uHKa U €ro
COCIMHEHU.

DKCIEpUMEHTAIbHBIE METO/bl U3YUYEHHUS BEIIECTB U UX MPEBPALICHUN: U3yUYCHHE
00pa3IoB HEMETAIOB, TopeHue cepbl, (ocdopa, xkeneza, MarHus B KHUCIOPOJE,
u3ydeHue Kojulekuun «Metamsl M CIUIaBbDY, B3aUMOJCHCTBUE  ILIEIOYHBIX
M IIEJOYHO3EMEJBHBIX  METAUIOB C  BOJOM  (BO3MOXKHO  MCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJICHCTBUE IIMHKA U YKEJI€3a C pACTBOPAMHU KHUCIIOT U ILIET0YEH,
KAUE€CTBEHHbBIC PEAKIIMM HAa HEOPraHMYECKHWE AaHWOHBI, KATUOH BOJOPOJA U KATHOHBI
METAJIJIOB, B3aUMOJECICTBHE THIPOKCUJIOB AIFOMUHUS M IIMHKA C PacTBOPaMU KHUCJIOT
U LIeJI0YeH, peleHre dKCIIepUMEHTAIbHBIX 3a1a4 1o TemaM «l anorens», «Cepa u ee
COeMHEHUs», «A30T U dochop U X coeAMHEHU», «MeTalyIbl TIaBHBIX MOATPYIID),
«Mertasnbl TOOOYHBIX TTOATPYIII.

XuMHUS 4 )KU3Hb
Ponb xumMun B o0ecried4eHnu yCTOMYUBOTO Pa3BUTHUS YETIOBEUECTBA.
[ToHsiTME O HAyYHBIX METOJIaX MMO3HAHUS U METOJIOJIOTMY HAYYHOT'O UCCIIEIOBAHUS.
HayuHble npuHUIMIIBI OpraHU3aMU XUMHUYECKOTO MPOU3BOICTBA. [[pOMBITIITIEHHbIE
CIOCOOBI TOJMYyYeHUsS BaXKHEHIIMX BeEIIeCTB (HAa MpUMeEpe MPOU3BOACTBA aMMHUAKa,
CEepPHOM KHUCJIOTHI, MeTaHoja). [IpoMbIlUIEHHbIE CIMOCOOBI TOJYYEHUS] METaJIOB
Y CIUIaBOB. XHUMHUUYECKOE 3arpsi3HEHUE OKPYKAKOIIEH CPedbl U €ro nocaenacTsus. Poib
XUMUU B 00ECTICUCHUH SHEPTETUUECKOM OE30MacHOCTH.
XuMus 1 310pOBbe YesnoBeka. JlekapcTBeHHsble cpenctra. [IpaBuiia ucnosb3oBanus
JIEKaPCTBEHHBIX IpenapaToB. Pojb XMMuM B pa3BUTUH MEAULIUHBI.
XUMUS THIE: OCHOBHBIE KOMITIOHEHTHI, MHINEBbIe Jg00aBKkU. Ponb Xumum
B 00€CIIEYEHUH ITHIIEBOI 0€30IIaCHOCTH.
Kocmernueckne u mapgromepHbie cpeiactBa. beitoBas xumus. [lpaBuna
0€301acHOr0 MCTIOIB30BAHMS MPETIAPATOB OBITOBOW XUMHUHU B TTIOBCETHEBHOMN YKU3HU.
XUMHSI B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).
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Xumus B CebCKOM X03siiicTBe. OpraHndecKkrue U MUHEPAITbHBIE YI00pEHHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHAIIbI, KPACKH, CTEKJI0, KEpaMHKa.
PacuetHble 3anaumn.

Pacuersl: Macchl BemecTBa WM O0BEMa Ta30B IO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcCe WM O0BEMY OJIHOTO W3 yYaCTBYIOIIMX B PEAKIIUU BEIIECCTB, MACCHI
(oOBeMa, KOJIMYECTBa BEIECTBA) MPOJIYKTOB PEAKIUMHU, €CJIM OJIHO M3 BEUIECTB UMEET
mpuMmecu, Macchl  (oObeMa, KOJMYECTBAa  BEIISCTBA) MPOJIYKTAa  PEaKIluH,
€CJIM OJIHO M3 BEUIECTB JaHO B BHUJIE pPacTBOpa C OMpPEAesIEHHONM MaccoBOHM joJiei
PAacCTBOPEHHOI'O0 BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM KOHIIGHTpAllMK BEIIECTBA
B PacTBOpE, J0JIM BBIXOJa MPOAYKTa PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MeknpeaMeTHbIE CBA3H

Peanmzanust MeXNpeIMETHBIX CBS3€M NMPU HM3YyUYCHUH OOIIEH M HEOpraHWYECKOU
xuMuu B 11 Kjacce OCyIIeCTBISIETCS Yepe3 MCIO0JIb30BaHKHE KaK OOIIHUX €CTECTBEHHO-
HAyYHBIX TIOHSITHM, TaK ¥ TOHITHH, MPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-
HAy4YHOTO ITHUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC IIOHSATHS: SBJIEHHWE, Hay4dHBIM (akT, THUIIOTE3a,
TeOpws, 3aKOH, aHaJW3, CHWHTE3, KiIacCHUUKAIMA, TEPUOAUIHOCTh, HaAOIIOJCHUE,
HU3MEPEHUE, IKCIICPUMEHT, MO, MOJICIMPOBAHHUE.

dusuka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, SJICKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJa, DYHEPreTHUYCCKUA YPOBEHB, BEIIECTBO, TEJO,
00beM, arperaTHoOe COCTOSHHE BEIEeCTBA, HACANbHBIN ra3, (pu3nUecKrue BEIWYHHBI,
€IMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorusi: kierka, opraHusm, sKocucTema, Ouocdepa, MeTaboJM3M, MaKpo-
U MHUKPOAJIEMEHTBI, OCIIKH, JKHUPBI, YTJIEBOJbI, HYKICUHOBBIE KHUCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIESCTB U MOTOK YHEPTUU B IKOCHUCTEMAX.

I'ecorpadus: muHEpanbl, TOpPHBIC ITOPOJBI, ITOJC3HBIC HCKOIAeMbIe, TOTUIMBO,
pecypcehl.

TexHoyorus: XWMHUYECKas MPOMBIIUICHHOCTh, METAJIyprus, CTPOUTEIIbHBIC
MaTepHallbl, CEJIbCKOXO3IUCTBEHHOE TIPOU3BOJCTBO, IIUINEBas IPOMBIIUICHHOCTD,
dapmareBTHYECKass MPOMBIIIUICHHOCTh, IMPOU3BOJCTBO KOCMETHUYECKHX IIPEIapaTos,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAIOB, JJICKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTHH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHHAN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yIbTaTaM OCBOEHHUS 00yJarOIIUMUCS
OporpaMm  CpeAHero oOmiero oOpa3oBaHUS: JIMYHOCTHBIM, METalpeIMETHBIM
Y TIPEIMETHBIM.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEAHETO OOIIETO
00pa3oBaHUsI BBIJICJICHBI CIACAYIONINE COCTABISIONINE:

0CO3HaHHE OOYJAOITUMHUCS POCCHMCKON IPakTaHCKON MIEHTUYHOCTH;

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

TOTOBHOCTb W CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS IMPUHSATHIMU
B 00111eCTBE MPaBUIIaMU U HOPMaMHU MOBEJICHUS;

HaJM4Yue IPaBOCO3HAHUS, IKOJIOTUUECKOUN KYJIbTYpPHI;

CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTD )KMU3HEHHBIC I1JIAHBI.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHUSI  MpeaMera  «XHUMHUS»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTH  ONbITA TO3HABATEJILHOM U  MPAKTUYECKOM  JACSATEIbHOCTH
oOydJarouxcs B MpoIecce peair3aiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIngyHOCTHBIE  pe3yNbTaThl  OCBOCHHUS  HpeaMera  «XHUMHUS»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh  OMNbITA TMO3HABATEJILHOM M  MPAKTUYECKOW  ACATEIbHOCTU
00yyaromuxcsi B MpoIiecce peaansaiuu o0pa3oBaTeIbHON JAEATebHOCTU, B TOM UYHUCIIEC
B YaCTU:

1) rpaskIaHCKOro BOCTIMTAHMS:

OCO3HAHMS OOYYAIONUMKCS CBOMX KOHCTHTYIMOHHBIX IIpaB M OOS3aHHOCTEH,
YBaKEHUS K 3aKOHY M ITPABOMOPSIKY;

IpPEACTaBICHHS O COI[HAIBHBIX HOPMAX M MPABUIIaX MEXINYHOCTHBIX OTHOIIEHUI
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH NMPH CO3AaHUU YUeOHBIX
IPOEKTOB, PEIIEHUH y4eOHBIX W IMO3HABATEIbHBIX 3a]ad, BBIIOJHEHHH XHMHUYECKUX
OKCIIEPHUMEHTOB;

CIOCOOHOCTH TOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTEI
APYTUX IPH aHAIU3€ Pa3IHYHbIX BHIOB YU€OHOMH JeATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUS

IECHHOCTHOTO  OTHOILIECHUSI K HCTOPUYECKOMY M  HAy4YHOMY  HAcCJEIUIO
OT€UYECTBECHHON XUMUM;

YBOXEHUS K TPOIECCYy TBOpPYECTBA B OOJACTH TEOPHUHM W TPAKTUIECKOTO
MPUIIOKEHUST XUMHUH, OCO3HAHUS TOTO, YTO JaHHBIC HAYKU €CTh PE3YJbTAT JUIUTEIbHBIX
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HAONIO/IEHUH, KPOMOTIMBBIX HKCIEPUMEHTAJIbHBIX MOHCKOB, IOCTOSHHOTO Tpyaa
YYEHBIX U IIPAKTUKOB;

UHTEpeca U II03HABATEIBHBIX MOTHUBOB B IIOJIYYEHHUHM U IIOCIEAYIOLIEM aHaIU3€e
nH(GOPMAIIMHU O MEPEIOBBIX JOCTIKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO TTIOBEACHUS;

CITIOCOOHOCTH OLICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHUUYECKUMHU SBJICHUSIMH,
Y IPUHAMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTH,

FOTOBHOCTH OIIEHUBATh CBOE IOBEJACHUE U MTOCTYIIKM CBOUX TOBAPUIIECH C IMO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;

4) popMupOBaHHUSI KYJbTYPbI 310POBbI:

NOHMMaHUs LIEHHOCTEN 310pOBOro U 0e30macHoro oopasa Ku3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOUIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U ICUXHUYECKOMY
3JI0POBBIO;

coONroficHUs TMpaBui Oe3omacHOTO oOpalieHuss C BellecTBaMU B OBITY,
MIOBCEIHEBHOM JKM3HHU, B TPYAOBOH JI€ATEIbHOCTH;

NOHMMaHUS LIEHHOCTU MpaBWJI UHIUBUAYAIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIMINX 30POBBIO M KU3HU JTIO/ICH;

OCO3HaHUSl TOCIEACTBUA UM HENPUATHS BPEIHBIX MpPUBBIUEK (yrnoTpeOieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKON JIEATETLHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTUYCCKUX 3a7ad COIMATLHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY U3YUEHUIO MPO(ECcCuil pa3IMiyHOTO POJia, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHUH 110 XUMHH,

YBaXXEHUS K TPYIY, JIFOISIM TpyAa U pe3yibTaTaM TPYAOBOU JEATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHHOW TPAEKTOPUHN 00pa30BaHUs,
Oynymiedt mpodeccur M peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YE€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWMHWU, HHTEPECOB W MOTpeOHOCTEH
00I11eCTBa;

6) KOJIOTN4Y€eCKOT0 BOCTIUTAHUS:

HKOJIOTMYECKHU  11€71ecOo00pa3HOro OTHOIIEHHS K TPUPOJIE KaK HMCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHMMaHUS  TJI00ATbHOTO  XapakTepa OSKOJIOTMYECKHMX MpoOjaeM, BIHSHUA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEIbI;

OCO3HaHUsI HEOOXOAMMOCTH MCIOJB30BAaHUS TOCTHKEHUN XUMHM I PELICHUS
BOITPOCOB PALMOHAIBHOTO MTPUPOONOIb30BaHNUS;
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AKTUBHOI'O HEINPUATHUS NEUCTBHM, NPUHOCAIIMX BPEA OKPYXKAIOLIEW NPUPOAHOU
cpene, yMEHHUs MPOTHO3MPOBATH HEOJArONPHUATHBIE 3KOJIOTMYECKUE IOCIEICTBHS
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIIATh UX;

HaJIMYUsl PA3BUTOTO HKOJOTMYECKOIO MBIIUICHHS, JKOJOTHYECKOW KYJIbTYPHI,
ONBITA JESITENBHOCTH DKOJOTHYECKOM HAIPABICHHOCTH, YMEHHS DPYKOBOJCTBOBATHCS
UMHU B IIO3HABATEJIbHOM, KOMMYHHKAaTUBHOW M COLMAJIbHOM IpaKTUKE, CIIOCOOHOCTU
¥ YMEHUS aKTUBHO MPOTHUBOCTOSITH UJICOJIOTUN XeMO(poOUu;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH
1 00IIECTBEHHON MTPAKTUKH;

MOHUMAaHUA CreU(PUKA XUMHUH KaK HayKd, OCO3HAHUS €€ POiu B (pOpMHUpOBAHUH
paIiOHAJIBPHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU [EJIOCTHOTO MPEACTABICHUS
00 OKpy’KarolleM MUpPE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKA, B IO3HAHUU MPUPOIAHBIX
3aKOHOMEPHOCTEH U pelIeHuH mpoOIeM COXpaHeHHUs MPUPOTHOTO PAaBHOBECHS,

yOEKICHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJIs1 COBPEMEHHOM ITUBUJIM3AIUH: B €€
IYMaHUCTHYECKONW HAIPaBICHHOCTM M Ba)XHOM pPOJIM B CO3JaHMM HOBOH 0a3bl
MaTepUaTbHOW KYJIbTYPBI, B PEUICHUH TI00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, SHEPreTUUECKOH, MMUILEBOM U SKOJIOTUYECKON O€30MMacCHOCTH,
B Pa3BUTUU MEAMIIMHBI, O00ECTICYCHUH YCJIOBHUU YCIEIIHOTO TPYyJIa U IKOJIOTUYECKHU
KOM(DOPTHOM KU3HU KaXKIOTO YieHa OOIIeCcTBa,

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: MOHUMAaHHS CYIIHOCTH METOJOB MO3HAHMUS,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IMOJTydaeMble
3HAaHUA Ul aHaiu3a U OOBSICHEHHUS SIBIICHUI OKPYKAIOLIEr0 MUPA U MPOUCXOISAIINX
B HEM HM3MEHEHHH, YMEHHs JleJaTh 0OOCHOBaHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAyUYHBIX
(paKkTOB ¥ UMEIOIIMXCSI JAaHHBIX C LIEJIbIO OJYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIONh30BaTh XMMHUECKHE 3HAHUS IS PELICHHUS
npo0JieM B PEaNIbHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON IeATEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHUU MO XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pas3iuyHbIX cdepax mnpodeccruoHaIbHOM
JesITeTIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHS IPOrPaMMBbI 0 XHMHH Ha YpPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTSI dbopMupoBaHUs MHUPOBO33PEHUS o0ydJaroImuxcs
MEKIUCIUTUTMHAPHBIC  (MEXKIPEIMETHbIC) OOIIECHAYYHBIE TOHATHUS, OTPAXKAIOIINE
I[EJIOCTHOCTh HAYYHOW KaPTHHBI MUpPa U CIICIH(PHUKY METOI0B TIO3HAHHMSI, HCIIOJIb3YEMBIX
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B ©CTECTBCHHBIX HayKaxX (Marepus, BEIIECTBO, dHEPIHs, SIBJICHHUE, MPOIECC, CHUCTEMA,
Hay4HBIA (PaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBAHUE,
HaOIIoICHNE, M3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaAIbHBIC Y4YcOHBIC JeHCTBUSA (ITO3HABATCIbHBIC, KOMMYHHUKATHBHBIC,
peryJIsaTUBHBIE), obOecmeunBarone ¢GopMupoBaHue (YHKIIMOHATLHOW TPAMOTHOCTH
Y COIIMAJIbHON KOMITETECHITUN 00YJaroITuXCs;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUILIIMHAPHEIE,
MHUPOBO33PEHUYECKUEC 3HAHUS U YHUBEPCAIbHBIC yU4eOHBIC JACUCTBUS B MO3HABATEIHLHOM
Y COIIMAJILHOM TPaKTHKE.

MertamnpeaMeTHbIC pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YICOHBIMU
MO3HABaTEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMH.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe NeilCTBHUS
ba3oBble Jloruyeckue 1eiicTBUA:

CaMOCTOSATENbHO (HOPMYIUPOBATh U AKTYaJIU3UPOBAThH MPOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONPENEIATh LEIU AEATEIbHOCTH, 3a/1aBasl apaMeTPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI IESITEIBHOCTH C IMTOCTABJICHHBIMU LEIAMU;

VICIIOJIB30BATh IPU OCBOCHUH 3HAHUU ITPUEMBI JJOTUYECKOTO MBILIJICHUS: BbIACIATD
XapaKTEpHbIC MPU3HAKA TOHATHUN W YCTAaHABJIMBATH WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHSATUSA JUIsl O0OBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUHU I KJIACCU(DUKAIUKU BEHIECTB U XUMUYECKHUX
peakuui;

YCTaHABJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBA3U MEXAY U3Y4a€MbIMU SIBICHUSAMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, IETYKTUBHBIC, TI0 AaHAJIOTHH),
BBIABJISATH 3aKOHOMEPHOCTHM W IIPOTUBOPEUYMS B PACCMATPUBAEMBIX  SIBJICHUSX,
(bOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

IPUMEHATh B TMPOLIECCE INO3HAHUS MCIIOJIb3YEMBIE B XHMHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cumBOJI) DNeMeHTa, XUMHYecKas (opmysia, ypaBHEHHE XUMUYECKOW pEaKIuu —
IIPU pelIeHUH yYeOHBIX MO3HABATEBHBIX M MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICTIbHBIE TPEACTABICHUS [JIs1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB HM3Y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKLINM.

ba3oBble ucciienoBaTeIbCKHeE AeHCTBHUA:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'0 O3HAHUS BEUIECTB U XMMUUYECKHUX PEAKIIU;

dbopMynupoBaTh 1EAM W 3aJa4d UCCIEAOBAHUS, HMCIOJIH30BATh IOCTABJICHHBIC
U CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaUu€CTBE MHCTPYMEHTA MO3HAHMS
¥ OCHOBBHI 171l (JOPMUPOBAHUS THITOTE3BI TIO TTPOBEPKE MPABUILHOCTH BBICKA3hIBAEMBIX
CYKICHUU;

BJIaJIETh HABBIKAMM CAMOCTOSTEIHLHOIO INIAHUPOBAHUS U TPOBEICHUS YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh yMEHMs HaOIoAaTh 3a XOJ0M Ipoliecca,
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CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro pe3yabTar, (HopMyaupoBaTh OOOOIICHHUS
U BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJNbTAaTOB HCCIICOBAHUS, COCTABIATH
000CHOBAaHHBIN OTUYET O MPOJICTAHHON padboTe;

IpruoOpeTaTh ONBIT YYCHUYECKON HCCIIeI0BATEIBCKON U MPOEKTHON JAEATEIbHOCTH,
MPOSIBIISATH CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHBIX METOO0B O3HAHUSI.

Pab6ora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHHKAX MH(pOpMaluu (HaAydHO-TIOMYJsIpHas
TuTEpaTypa XUMHUYECKOTO COJAEpKaHus, CIpaBOYHbIe MocoOusi, pecypchl MHTEepHETa),
aHAIM3UPOBATh MHPOPMAIIMIO PA3TUYHBIX BUIOB M (POPM MpEACTaBICHUS, KPUTUIECKU
OLICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIUpPOBATH 3aIPOCH U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
UHpOpMaIU, HEOOX0IUMOH JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 OIPEIeJICHHOTIO TUIIA,

npuoOpeTaTh  OMBIT  WCHOJB30BaHUSA  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (DOpMY IpencTaBieHUs WH(MOpMAIUU
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B Ka4yeCTBE CPEACTBAa MpU paboTe C XMMHUYECKOM
uHpopMauel: MPUMEHATh MEXIpeIMETHbIE ((PU3MUecKrue U MaTeMaTHYECKHUE) 3HAKU
U CUMBOJIBI, (hOpMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeiCTBUS:

3a/laBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKTaeMOW TeMbl B XOJE JIHAJIOTa
W/WIA ~ JTUCKYCCHH, BBICKa3bIBaTh WACH, (DOPMYIMpPOBaTH CBOHM IPEAJIOKCHUS
OTHOCHTEJILHO BBITIOJIHEHUS MPEIOKCHHOM 3a1a4u;

BBICTYIIaTh C TPE3CHTAIlMEe pe3yJIbTaTOB IO3HABATEIBHON JCATCILHOCTH,
MOJIyYCHHBIX CaMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHHUKAMH IIPH BBITOJHEHUH
XUMHYECKOTO JSKCIICPUMEHTA, TMPAKTUICCKOW paObOTHI 10 WCCIICJOBAaHHIO CBOMCTB
M3y9aeMbIX BEIECTB, pEaM3allH y4eOHOrO MPOeKTa, W (POPMYTUPOBATH BBIBOIBI
0 pe3yJbTaTaM MPOBEACHHBIX HCCIICIOBAHUI IyTEM COIJIACOBAHMS IMMO3MIMHA B XOJI€
00CYXIeHHsI 1 0OMEHA MHEHUSIMHU.

PeryasiTuBHBbIE YHMBEpCAJIbHbIE Y4eOHbIE NeHCTBUA

CaMOCTOSITENIFHO  IUIAHUPOBAaTh M OCYIIECTBISITH  CBOIO  MMO3HABATEIHHYIO
NeSTEeIBbHOCTh, OMNpeAeNsisi €€ Ield ¢ 3aJadyd, KOHTPOJMPOBaTH M TIO Mepe
HE0OXOMMOCTH KOPPEKTUPOBATH MPEAJIaraeMbIil aITOPUTM JICUCTBHI MPU BHIMTOJTHEHUN
y4eOHBIX U MCCIIEIOBATEIILCKUX 3aja4, BhIOMpaTh Hanbosiee 3pHEeKTUBHBIN CIOCO0 MX
PEIICHUS C YIETOM MOTYyYEHUS HOBBIX 3HAHUI O BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBISTh  CAMOKOHTPOJIb  JIEATEIbHOCTH Ha  OCHOBE CaMoOaHaJm3a
M CAMOOIICHKH.
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[IpeameTHbIE pe3ynbTaThl OCBOCHMS IPOrpaMMBbI o XUMUH
Ha Y[UIYOJICHHOM YpOBHE Ha YpPOBHE CpEAHEro oO0miero oOpa3oBaHUs BKIIOYAIOT
cnenupuyueckre Uil yd4eOHOro mpeaMera «XUMHs) HaydHble 3HAHUS, YMEHUs
U CIIOCOOBI JEHCTBHUI IO OCBOCHUIO, MHTEPIIPETALIMU U MTPEOOPa30BaHUIO 3HAHUM, BUIbI
NEATEIBHOCTH O TOJIYYEHWIO HOBOT'O 3HAHWS W MPUMEHEHUIO 3HAHWWA B PA3JIMYHBIX
y4eOHBIX CHUTyallusX, a TaKKe B PEAIbHBIX JKU3HEHHBIX CUTYyallMsIX, CBA3aHHBIX
C XMMHEW. B mporpamMme 1o XMMHH MPEAMETHBIE PE3YyJbTaThl MPEACTABIEHBI MO T0J1aM
U3YUYCHHUS.

IHPEJMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHumdyeckasi XMHMHsD) OTPaXKaloOT:

c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUN: O MECT€ M 3HAYECHUU OPTaHWYECKON XUMUU
B CHCTEME€ €CTECTBEHHBIX HAyK U €€ pOJIM B OOECIEUCHHHM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM 3KOJIOTHYECKOM, IHEPreTHUYECKOM M MHUIIEBOM
0e30MacHOCTH, B Pa3BUTHM MEJIUIIMHBI, CO3/JaHUM HOBBIX MAaTe€pUalOB, HOBBIX
WCTOYHUKOB DJHEPruM, B OOECHEYEHUU PAIMOHAIBHOTO MPUPOAONOIB30BAHUS,
B GOpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHIECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MIPUPOJTHOU CPEIE;

BJIaJICHUE CUCTEMOM XUMUUYECKUX 3HAHUM, KOTOpasi BKIIIOYAET:

OCHOBOTIOJIATAIOIIUE MOHATHUS — XUMUYECKUM AJIEMEHT, aTOM, SIIPO U DJIEKTPOHHAS
o0oJiouka aToma, s-, p-, d-aTOMHBIC OpOHTAIN, OCHOBHOE W BO30YXKICHHOE COCTOSHUS
aTomMa, TUOpUAM3aIUs AaTOMHBIX opOuTaned, WOH, MOJeKyla, BaJCHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJSpHas
Macca, MOJIApPHBIH 00BEM, YIJIEpPOJHBINM CKeleT, (PyHKIHMOHANbHAS TpyNMa, paaukal,
CTpPYKTypHBIE (opmyibl (pa3BepHYThIC, COKpAIIEHHBIE, CKEJIETHBIE), HW30MEepHs
CTPYKTYpHasi ¥ TIPOCTPAHCTBEHHAS (T€OMETPUYECKast), U30MEPbI, TOMOJOTHICCKUAN PSIII,
TOMOJIOTH, YTJI€BOAOPObI, KUCIOPOI- U a30TCOJAEpIKAIINE OPTraHUYECKHE COCIUHEHUS,
MOHOMEP, OJIUMED, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJISIPHBIE COCTUHEHUS;

TEOpUH, 3aKOoHbI (mepuonuueckuii 3akoH JI.MI. MenpaeneeBa, Teopus CTPOCHUS
oprannveckux BemiectB A.M. BytnepoBa, 3aKk0oH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUS W TPEBPAIICHUS dHEPTUU MPU XUMUYCCKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JICKAIIUE B OCHOBE
MMOHUMAaHUS TPUIMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHU;

NPEACTABIICHUS O MEXaHW3MaX XHMHUYECKHX pEeaKIMi, TePMOINHAMHYECKHUX
M KUHETHYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O B3aUMHOM BIMSHUM aTOMOB
W TPYIIT aTOMOB B MOJIEKYIaX (MHIYKTUBHBIA M ME30MEPHBIN 3(PQdEKTh, OPUCHTAHTHI
[ u Il pona);

(akToIOTHYECKHE CBEICHHSI O CBOWMCTBAaX, COCTaBe, IMOJYYCHHUH U OE30TacHOM
UCIIOJIb30BAaHUU BAXKHEMIIIUX OPraHUYeCKUX BEHIECTB B OBITY U MNPAKTUYECKOM
NESTETPHOCTH YeJIOBEKa, OOIMX HAYYHBIX MPUHIUINAX XUMHYECKOTO IMPOW3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOIa, MepepadboTKH HEDTH);
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cOpPMUPOBAHHOCTh YMEHHI: BBISBIATh XapaKTEpHble MPHU3HAKA TOHATHUH,
YCTaHaBIMBAaTh HUX B3aHMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIHME  ITOHATHSA
IIPU OMKUCAHUH COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COECIMHEHHI;

c(OpPMUPOBAHHOCTh YMEHUII:

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHUS MOJIEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (HOPMYJI OpPraHU4YECKHX
BELECTB;

COCTABJISITh YPAaBHEHHUS XHUMHUYECKHMX pPEAKUUH W PACKphIBaTh HUX CYLIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI MTOCPEICTBOM COCTABICHUS HIEKTPOHHOTO
OajlaHCa 3TUX pEaKlUMi, peakuuid MOHHOTO OOMEHa IYTEM COCTaBJICHMSI UX HOJHBIX
U COKPAILICHHBIX HOHHBIX YPaBHEHUM;

U3TOTABIMBATh MOJEIM MOJIEKYJl OpPraHWYECKHMX BEUIECTB I HIUIFOCTPALMH
MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMUPOBAHHOCTh YMEHUMW: YCTaHaBIMBATh IPUHAUIEKHOCTh H3YyUYEHHBIX
OpraHUYeCKUX BEUIECTB MO UX COCTABY M CTPOCHUIO K ONPEAEICHHOMY KJacCy/Tpynmne
COCIMHCHUH, N1aBaTh MM Ha3BaHHsA IO cucreMaTmueckoir HomeHkimatype (IUPAC)
U IIPUBOJUTH TPUBHAIBHBIC HAa3BAaHUS ISl OTAEIBHBIX MPEICTABUTEIECH OPTraHUYECKUX
BEIIECTB  (ITWUJIEH, AUETWIEH, TOJYyOJ, TJMLUEPUH, ATWICHIJUKOIb, (EHOII,
(GopManbierun, ameraibAeTui, aleToH, MypaBbHHAs KHUCJIOTa, YKCyCHas KHCIJOTa,
CTEapUHOBAs, OJIEMHOBAas, NAJBMUTHHOBAS KHCIJOTHI, TIJIMLUH, aJlaHUH, MajabTO3a,
GpyKTO3a, AHWJIMH, AUBUHUJI, U30MPEH, XJIOPOMPEH, CTUPOJI U JPYTHE);

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPENEIATh BUJ XUMUYECKOW CBA3M B OPTraHUYECKHUX
COEIMHEHUSIX (KOBAJIEHTHAsI U MOHHAS CBS3b, G- U TT-CBA3b, BOJIOPOHAS CBA3b);

c(OPMUPOBAHHOCTh yYMEHHUS NPUMEHATh TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BeniecTB A.M. bBytiepoBa s 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB
BELLIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE
Y XMMHUYECKHE CBOMCTBA TUITMYHBIX MTPEACTABUTENEH PA3IMUHBIX KJIACCOB OPraHMYECKUX
BEILIECTB: AJKAHOB, LUKJIOAJIKAHOB, AJKEHOB, AJKAJUEHOB, aJKHHOB, apOMATHYECKHX
yIIEBOAOPOJIOB, CIUPTOB, AaJbJETHA0B, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTHIX
U CJHOXHBIX 3(PHUPOB, XKUPOB, HUTPOCOCAMHEHUH M AMHHOB, aMUHOKHCIIOT, OEJKOB,
yraeBoAoB (MOHO-, M- M TOJIMCAXapHJIOB), WJUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b
MEXAY  HUMU  YpPaBHEHUSAMH  COOTBETCTBYIOIIMX  XMMHYECKUX  peakuui
C MCTIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMHUPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX MPUMEpPaxX XapakTep
3aBHCHUMOCTH PEAaKUMOHHOM CHOCOOHOCTH OpPraHMYECKHX COCIUHEHHH OT KpaTHOCTHU
Y TUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BJIMSIHHUSI aTOMOB U TPYII aTOMOB
B MOJIEKYJIaX;

C()OPMUPOBAHHOCTh YMEHMSI XapaKT€pPU30BaThb WCTOUYHUKHU YIJIEBOJOPOIHOTO
ChIpbsl (HE(Th, MPUPOAHBIN ra3, yroib), COCOObI €ro MepepadOTKH U MPAKTHUYECKOEe
IPUMEHEHUE NPOAYKTOB IepepabOTKy;
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c(hOpPMHUPOBAHHOCTH BIAJICHUS CHCTEMOW 3HAHHUI O €CTECTBEHHO-HAYYHBIX METOAaX
MO3HaHUsl — HAONIOJNEHUU, W3MEPEHUM, MOJCTUPOBAHUU, SKCIEPUMEHTE (peajbHOM
Y MBICJICHHOM) U YMEHUS PUMEHSITh 3TU 3HAHUS,

c(hOpPMHPOBAHHOCTh YMEHHSI TMPUMEHATh OCHOBHBIC OIEPAlUA MBICIUTEIHLHOM
NESTETPHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTH3aIIo,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€M — JIJI1 W3Y4YEHHUs CBOWMCTB BEILECTB
Y XUMUYECKUX PEAKIN;

c(OPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBA3b XUMHMUYECKUX 3HAHHU
C TIOHSITUSIMU U MPEJCTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB i OoJiee
OCO3HAHHOTO TMOHUMAHUS CYIIHOCTU MaTepHAIbHOTO E€JUHCTBA MHUpA, UCIOIH30BaTh
CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUHU JJisi OOBSACHEHHS U MPOTHO3UPOBAHUS
SIBJICHU, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOBOJUTH PACUETHl MO XUMHUYECKUM (Qopmyaam
U YpaBHEHUSIM XHUMHUYECKUX PEAKINi ¢ UCTOIb30BaHHEeM (DU3NYECKUX BEIMYUH (Macca,
00bEeM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPUIYIOIIUX BEIIECTBA C KOJIMUYECTBEHHON
CTOPOHBI: PAacUeThl MO0 HAXOXKICHUIO XUMUUYECKOU (POPMYJIbl BEIIECTBA MO MU3BECTHBIM
MAaCCOBBIM JIOJIIM XMMHUYECKUX DJEMEHTOB, MPOJAYKTaM CropaHusi, I[UIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJIU3UPOBATH M OLICHUBATH
C MO3UIIUMA IKOJOTHUECKON 0€30MaCHOCTH MOCJIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOM
NESTEIPHOCTH 4YEJIOBEKAa, CBS3aHHOW C TepepadOTKON BEIIECTB, HCIOIb30BATh
MOJIYYCHHBIC 3HAHMS JJIi TPUHATUS TPAMOTHBIX PEHICHHH MpoOjieM B CUTYyaIusx,
CBSI3aHHBIX C XUMUECH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIbHO IUIAHUPOBaTh M TMPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (MOJTYyUYEeHHE U U3YYEHUE CBOWMCTB OPraHMYECKHUX BEILECTB,
KAUE€CTBEHHBIEC PEAKIIMU YTIEBOJOPOJIOB PA3IMYHBIX KJIACCOB M KHCIOPOICOIEPHKAIUX
OpPraHUYECKUX BEIIECTB, PEUICHHWE JKCIEPUMEHTAIbHBIX 3aJlad [0 PaCIO3HABAHUIO
OpPraHUYeCKUX BEHIECTB) C COOJIIOACHUWEM TMpaBwi 0e30MmacHOro  oOpalieHus
C BEIIECTBAMU U JIaOOPAaTOPHBIM 000py10BaHUEeM, (POPMYIUPOBATH 11€Th UCCIIECIOBAHNSA,
NpEACTaBISATh B pa3IMUHOM (opMe pe3ynbTaThl HSKCIEPUMEHTA, AaHaJIU3UPOBATH
U OIICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUM:

coOJioaTh MpaBuja HSKOJOTHYECKH 1€JIeCO00pa3HOTO TIOBEJEHUS B  OBITY
U TPYJAOBOM NEATEIBLHOCTH B IEIAX COXPAHEHHUS CBOETO 3J0POBbs, OKpYKarolien
MIPUPOJHOU CPENbl U TOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOIO JCHCTBHSI HAa JKUBBIE OpPraHU3MBbI
OTIPE/ICJICHHBIX OPTaHUYECKUX BEILIECTB, MOHUMAas cMbich nokazarens [1/1K;

aHAJIM3UPOBAaTh  LIETECOOOPA3HOCTh  MPUMEHEHUS  OPTraHUYECKHUX  BEIIECTB
B MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUS PUCK-TIONB3A;

chOPMUPOBAHHOCTh  YMEHHUW:  OCYIICCTBJIATh  IIEJICHANPABICHHBIA  TIOUCK
XUMUYECKON MH(pOpMAIMM B Pa3IUYHBIX MCTOYHMKAX (HaydyHas U ydeOHO-HAy4Has
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TuTepaTrypa, CpeAcTBa maccoBoil mH(popmaruu, MHTEpHET W Apyrue), KPpUTHUECKU
aHAIM3UPOBATh XWMHUYECKYI0 HWHGOpMAIMio, TepepadaThiBaTh €€ M HCIOJIh30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.

[IpenmeTHbIe pe3ynbTaThl OCBOECHUS Kypca «O0mas 1 HeOPraHu4ecKass XuMush»
OTpaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN:

O MaTepUaJbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U IO3HABAEMOCTH SIBJICHUU
MPUPOJIbI, O MECT€ M 3HAYCHUM XUMHHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POoJid
B O0ECNEYEeHUU YCTOMUMBOrO PAa3BUTHUS, B PEUICHUU TMPOOJIEM HKOJIOTHUECKOM,
SHEPreTUYECKON M THUILEBOM 0€30MaCHOCTU, B PA3BUTUM MEIUIIUHBI, CO3aHUU HOBBIX
MaTepualioB, HOBBIX HCTOYHUKOB SHEPruM, B OOECINEUEHUHM PaAlMOHAIBHOTO
IPUPOOIIOIH30BaHUA, B (DOPMUPOBAHUHN MUPOBO33PEHHUSI U OOIIIEH KYJIbTYphl YeJIOBEKA,
a TaKXKe AKOJIOTMYECKH 0OOCHOBAaHHOTO OTHOIIECHUSI K CBOEMY 3I0POBBIO M MPUPOAHOM
cpene;

c(hOpPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKIIFOUAECT:

OCHOBOTIOJIATaIOIINE MOHATUS — XUMUYECKHUI DJIEMEHT, aTOM, SIPO aToMa, U30TOIIbI,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE M BO30YKICHHOE
COCTOSIHUSI aToMa, TMOpUIM3aIis aTOMHBIX OpOUTasie, MOH, MOJIEKYJia, BaJI€HTHOCTD,
AJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKass CBs3b (KOBaJCHTHAs,
WOHHAS, METaJUIMYECKasi, BOJOPOJHAs), KPUCTAIMYECKAas pelIeTKa, XUMUYECKas
peakIus, pacTBOP, NEKTPOJIUTHI, HEATEKTPOIUTHI, DJICKTPOJIUTUYUECKAS AUCCOIUALINS,
CTENEHb JIUCCOLMAllMM, BOJOPOJHBIA IOKa3aTelb, OKUCIUTEIb, BOCCTAaHOBUTEID,
Ter10BOM A(h(PEeKT XUMHUUECKOIN peakiuK, CKOPOCTh XUMHUUECKON PEaKIuu, XUMHUYECKOE
PaBHOBECHE;

TEOPUU U 3aKOHBI (TEOpHs AJIEKTPOJUTHUYECKOM TUCCOLMALNM, MEePUOAUYECKUIMA
3akoH JI.M1. MenpaeneeBa, 3aKOH COXPaHEHHMSI MacChl BEHIECTB, 3aKOH COXPAaHEHHUS
U TPEBPAILCHUS SHEPIUM MPU XUMHUUYECKUX PEAKIMAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIekKAIME B OCHOBE [MOHMMAaHUS NPUYUHHOCTHU
U CHCTEMHOCTM XUMHUYECKUX SIBJICHUH; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEILIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM M HaJIMOJICKYJIIPHOM YPOBHSX;

MPEJCTABICHUSI O MEXaHW3MaxX XUMHUYECKUX pEeaKUUW, TEPMOJIMHAMUYECKUX
U KUHETHYECKUX 3aKOHOMEPHOCTSX HMX IMPOTEKaHHUS, O XUMHUYECKOM PaBHOBECUH,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;

(aKkTOIOTHYECKHE CBEICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH W O€30MacHOM
WCIIOJIb30BAaHUN BAKHEUITUX HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
JeSTeTLHOCTH YEIOBEKa, OOITUX HAYYHBIX TMPHUHIIMITIAX XUMHUYIECKOTO IPOM3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI: BBISABIATh XapaKTepHbIE MPU3HAKUA TOHSTHUH,
YCTAaHaBJIMBATh MX B3aUMOCBS3b, HCMOJB30BAaTh COOTBETCTBYIOLIWE  TOHSTHUS
IIPU OMMCAHWH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLCHUN;
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chOPMUPOBAHHOCTH ~ yYMEHMSI ~ HUCIOJB30BAaTh  XHMHUYECKYI0  CHMBOJIHMKY
Ui CcOCTaBJeHHsT (OpPMYJT BEIIECTB UM YpPaBHEHUH XHMMHUYECKUX peakLui,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BELECTB;

C()OPMUPOBAHHOCTh YMEHUSl ONPEAENATh BaJCHTHOCTh U CTENEHb OKHUCICHUS
XMUMHYECKUX JIEMEHTOB B COEIMHEHUSX, BUJ] XUMUUYECKOM CBA3H (KOBAJICHTHAs!, MOHHAS,
MeTaJuIn4ecKasi, BOJOPOAHAs ), TUIl KPUCTALIIMYECKOM PEIIETKM KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb ~ YMEHHUSI OOBSACHATH 3aBUCHUMOCTb CBOMCTB  BELIECTB
OT BHJAa XHMMHUYECKOM CBSI3M W THUNA KPHUCTAUIMYECKON peIIeTKH, OOMEHHBIN
Y JJOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUIA:

KJIACCU(PUIIMPOBATh: HEOPTraHWYECKUE BEIIECTBA IO HX COCTaBy, XHUMHYECKHE
peaKklUMy IO pa3IMYHbIM NpHU3HAKaM (YUCIY M COCTaBy pEarupyrolux BeEIIECTB,
TEIUNIOBOMY 3G (}EKTy peakiuu, HW3MEHEHHIO CTElEHEH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YUACTHIO KaTalu3aTopa v Ipyrue);

CaMOCTOSITENIbHO BbIOMpaTh OCHOBAaHHUA U KpUTEpPUM I KJIacCU(PHUKALIU
U3Yy4aeMbIX BEIECTB U XMMHUYECKUX PEaKIU;

c(OPMUPOBAHHOCTh yYMEHHSI PACKPBIBATH CMBICI IEPHUOJUYECKOIO 3aKOHA
J.M. MenzeneeBa u JEMOHCTPUPOBATH €T0 CUCTEMATU3IHPYIOUIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(hOpMUPOBAHHOCTH YMEHUM:

XapaKTEPHU30BaTh NIEKTPOHHOE CTPOCHUE aTOMOB U MOHOB XUMHUYECKHX DJIEMEHTOB
nepgoro—uerseproro nepuonoB Ilepuommueckoit cucremsl J.MI. MeHnneneesa,
UCIIONBb3Ysl TOHSTUS «IHEPreTUUYECKUE YPOBHU», «IHEPreTUUECKUE TOAYPOBHM,
«s-, p-, d-aTOMHBIE OPOUTAITHY, KOCHOBHOE U BO30YKICHHOE YHEPTETUUCCKUAE COCTOSHHSI
aTomay;

OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX 3JEMEHTOB M MX
coelMHeHUK no nepuonam u rpynnaMm llepuomnueckon cucremsl .M. Menneneesa,
BAJICHTHBIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS UX JJIEKTPOHHBIX
000JI0YeK;

c(OpPMUPOBAHHOCTh YMEHHUMN: XapaKTEPHU30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHE
CBOMCTBA BEILECTB Pa3IUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T€HETHUECKOU
CBA3M  MEXJY  HEOPraHMYECKUMM  BEIIECTBAMH C  [OMOIIbIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBAThH CYIIIHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  MOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO 0ajaHca 3TUX PeaKIil; peakuil HOHHOTO 0OMEHa MMyTEM COCTABJICHUS X
IIOJIHBIX U COKPALICHHBIX HOHHBIX YPAaBHEHUN; PEAKIMI TMIAPOIN3a;

peakuuil KOMILJIEKCOOOpa3oBaHUA (Ha NpUMEpPE T'MAPOKCOKOMILIEKCOB IIHMHKA
U aJTIOMUHUSA);
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c(hOpPMHUPOBAHHOCTH YMEHUS OOBIACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHIECKHIX
peaKuii C y4eTOM MX YHEPTETHUYECKUX XapPaKTEPUCTHUK, XapaKTep U3MEHEHUS CKOPOCTH
XUMHUYECKON peakiMi B 3aBUCUMOCTH OT Pa3jIMYHbIX (PAKTOPOB, a TAKKE XapakTep
CMEILIEHHS] XUMUUYECKOTO PAaBHOBECHS T0J] BIMSHUEM BHEIIHUX BO3JACUCTBUM (TPUHIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMHUYECKUC PEAKIMH, JICKAIIHC
B OCHOBE IPOMBINIUICHHOTO TOJYYEHUSI CEPHOM KHUCJIOTHI, aMMHaKa, OOIUe HAayJIHBIC
IPUHIUIIBI XUMHAYECKUX MIPOU3BO/ICTB; 1[€71€CO00pa3HOCTh MIPUMEHEHUS
HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIICHUS
PHUCK-TIONb3a;

c(hOpMHUPOBAHHOCTD BJIAJICHUS CUCTEMOW 3HAHUW O METOJaX HAYyYHOIO MO3HAHUS
SABJICHUM TNPUPONBI — HAONIONEHUE, W3MEPEHHE, MOJICIUPOBAHUE, DKCIEPUMEHT
(peasIbHBIN U MBICJICHHBII ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMEHSITh
OTU 3HAHUA TPHU DKCHEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB U JUISI OOBSICHEHUS
XUMUYECKUX SIBICHUW, HUMEIOIIMX MECTO B TMPHUPOJE, MPAKTUYECKOU IEATEIbHOCTU
YyeJIoBEeKa 1 B MMOBCEAHEBHOM JKH3HHU;

c(OPMHUPOBAHHOCTh YMEHHS BBISBIATH B3aHUMOCBSI3b XHUMHYECKUX 3HAHUU
C TIOHSITUSIMU U MPECTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB /i 0oJiee
OCO3HAHHOT'O0 MOHUMAaHUs MaTEPUATbHOTO €UHCTBA MUPA;

c(hOpMUPOBAHHOCTH YMEHUSI POBOJUTH PACUETHI:

C WCIOJb30BaHUEM MOHATUN «MACCOBAas J10J151 BEIIECTBA B PACTBOPE» U «MOJISIpHAs
KOHIICHTpALIUs;

MaccChl BEIIeCTBa WM 00beMa Tra3a Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce
WK 00bEMY OJHOTO U3 YYACTBYIOUIUX B PEAKIIUU BEIIECTB;

TerI0Boro ¢ (pexra peakuuu;

3HAQYEHUsI BOJOPOJHOTO TMOKa3aTesiss PacTBOPOB KUCIOT M IIEJI0YEH C M3BECTHOM
CTEIEHbIO TUCCOIUALINH;

mMacchl (0ObeMa, KOJMYECTBAa BEIIECTBA) TMPOAYKTA pPEaKIUU, €CIU OJIHO
Y3 HMCXOJHBIX BEIIECTB aHO B BHUJIE PACTBOpa C OMNPEICIECHHOW MAaCCOBOW M0JIEN
PaCTBOPEHHOIO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH );

JIOJIA BBIXOJa IPOJIYKTA PEAKIINH;

00bEMHBIX OTHOIIICHUH T'a30B;

c(hOPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIBHO IUIAHUPOBATh U  IMPOBOAUTH
XUMUYECKUN SKCIIEPUMEHT (TMPOBECHUE PEaKInii MOHHOTO OOMEHa, MOATBEPKICHUE
KaueCTBEHHOI'O0 COCTaBa HEOPTaHMYECKUX BEIIECTB, OINpeJesieHue Cpelbl PacTBOPOB
BEIIECTB C TIOMOINBI0O HWHAMKATOPOB, W3yUYCHHUE BIHUSHUS PaA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW peaklMH, PEUIEHUE AKCIEPUMEHTAIbHBIX 3aJa4 M0 TeMaM
«Mertammey u «Hemeramiel»y) ¢ coOmoneHneM mpaBmwi 0€30MacHOTO OOpaIeHus
C BEIIECTBaMU U JIaDOpaTOPHBIM 000pYyI0BaHUEM, (POPMYIIUPOBATH LIETb UCCIEI0OBAHNUSA,
MPEACTABIATh B PA3IUYHON (OpPME pPe3yNbTaThl DJKCIEPUMEHTA, aHAIU3HPOBATH
Y OLIEHUBATh UX JIOCTOBEPHOCTD;
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c(hOpPMHUPOBAHHOCTh yMEHHI: COOIOMATh TpaBWia TMOJb30BAHMS XUMHUYECKOU
MOCYI0M U JTaG0paTOPHBIM 000pyAOBaHHEM, OOpaIllCHHUs C BEIIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSMH T10 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB, SKOJIOTHYECKU
11e71IeCO00pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B ILIEJISIX COXPaHEHUS
CBOETO 3/I0POBbS, OKPYXAIOUIEH MPUPOJHOW Cpelibl U JOCTHXKEHHUS €€ YCTOMYHUBOTO
pa3BUTHSA, OCO3HABATH OIMACHOCTh TOKCHYECKOIO JCHCTBHUS HA JKUBBIC OPTaHU3MBI
ONPEAECICHHBIX HEOPraHNYECKUX BEIIECTB, TOHUMAas cMmbica nokaszareis [1/K;

c(hOPMHUPOBAHHOCTh  YMEHHH:  OCYIIECTBISATH  IICJICHANPABICHHBI  MMOUCK
XUMUYECKON WH(OpMAIMM B pa3IUYHBIX HWCTOYHHWKAX (HaydyHas M ydeOHO-HaydHas
JuTeparypa, cpeiacTBa maccoBod HH(opmaruu, VHTepHET W Jpyrue), KpUTHUYECKU
aHaJIM3UPOBaTh XHUMHUYECKYI0 HH(OpMainuio, mnepepadarbiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON y4eOHOM 3a1auei.
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10 KJIACC
HaumenoBanme
No OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TEM [IporpamMmmHoOe copepKaHue
n/m 00y4aronmxcs
y4eOHOro npeaMera
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

11

[IpenmeT oprannueckon
XUMUH.

Teopus cTpoeHus
OpraHUYECKUX
COCIMHEHUM

A. M. bytneposa

8

[IpenmMer u 3HaYEHNE OPTAHUYECKOU
XUMUH, TIPEACTABICHUE O MHOTOOOpa3nuu
OPTaHUYECKUX COCTNHECHUN.
DIEKTPOHHOE CTPOCHHUE aTOMA
yraepojia: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUSA. BaneHTHbIE BO3MOXHOCTH
aToMa yriaepoaa. XUMU4ecKas CBS3b

B OPraHUYECKUX COEIMHEHHUSX.

Tunel ruOpuUIM3aIMM aTOMa YTIEpo/Ia.
Mexanu3Mbl 00pa30BaHUs KOBaJICHTHOM
CBs13U (OOMEHHBIN U IOHOPHO-
AKIIEITOPHBIN).

Turel nepekpbIBaHUS ATOMHBIX
opOuTaiel: G- U T-CBSI3H.

OnunapHas, JBOWHAs U TPOWHAS CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranuveckux BeniecTB. [lonsTue

0 cBOOOTHOM pajauKalie, HyKieopuie

U 3neKTpodue.

PackpeiBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJICTSATh UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHSTH 3TU MOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OTJIETLHBIX (DAKTOB U SIBJICHUIA.
PackpbIBaTh CMBICH MOJIOKEHUN
TEOPHUU CTPOCHUS OPraHUYECKUX
BemiectB A. M. byTtiepoBa

U IPUMEHSATD UX JJIs1 OOBSICHEHUS
3aBHCUMOCTH CBOMCTB BEIIIECTB

OT COCTaBa U CTPOCHHUSI.
Hcnonb30BaTh XUMHUYECKYHO
CHUMBOJIUKY JIJII COCTABJICHUS
MOJEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIICHHBIX,
CKEJIETHBIX ) (DOpMYJT OPraHUuYECKUX
BEILIECTB.

Onpenensate BUABI XUMHUYECKOM
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Teopus CTpoeHUsT OPraHUYECKUX
coenuHeHui A.M. bytiepoBa u ee
COBPEMEHHOE PA3BUTHE — CTPYKTypHAas
TEOPHUsI OPraHUYECKUX COCTUHEHHM.
3HauYE€HHUE TEOPUU CTPOCHHUS
OpPraHUYECKHUX COCIUHEHUI.
MounekysipHbI€ U CTPYKTYpPHBIE
dopmynbl. CTpyKTypHBIE (POPMYIIBI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAs,
COKpaILlCHHAsI, CKEJIETHASL.
N3omepus. Buasl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
OnekTpoHHbIE 3P HEKTH B MOJIEKYTIaX
OPTaHUYECKUX COCTUHECHUN.
NHIyKTUBHBIN 1 ME30MEPHBIN

3¢ deKThI.

[IpencraBnenue o kiaccuukanuu
OPraHUYECKUX BEILECTB.

[TonsiTre 0 PyHKIIMOHAIBHO TpyTITIE.
I'omostorust. 'omoornyecKkue psijibl.
Homenknatypa opranndyeckux
cOoeIMHEHUN (cucTeMaTudecKas

Y TPUBHAJIbHBIEC HA3BaHUA).
OcobenHocTy U Ki1accupuKaims
OPraHUYECKUX PEAKLINMN.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHbBIE
peaKuuy B OpraHNuYeCKOU XUMUMU.

CBsI3U (OJMHAPHBIC, KPATHBIE)

B OPTaHUYECKHUX COCTUHEHUSX.
XapakTepu3oBaTh poJib U 3HAYCHUE
OpPraHUYECKON XUMHUHU B PEIICHUN
POOIIEM DKOTOTHIECKOM, TUIIICBOM
0€30MacHOCTU, B Pa3BUTHH
MEUITUHBI, CO3/ITAaHNN HOBBIX
MaTepHayioB, B 00ECIICYCHU U
PaIMOHAIILHOTO
IPUPOIONIONIE30BAHUS;
MOATBEPIKIATh €€ CBS3h C IPYTUMHU
HayKamH.

Hcnons30BaTh Moaenu
OpPTraHUYECKUX BEIICCTB

JUTSI WJUTFOCTPAIIMH X XUMHUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHHUSI.
HaGnronaTe u onuceiBath
JIEMOHCTPAIIMOHHBIC OTIBITHI,
IIPOBOJIUTH U OIKMCHIBATH
71a060paTOPHBIC OIBITHI
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JKCcrepuMeHTATbHbIE METOIbI
U3Y4YeHMs BelleCTB U UX NpeBpalleHuii:
e JleMOHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3amu
OpTraHUYECKUX BEIIECTB U MaTEPHATIAMH
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAIICHUIO
OpraHUYECKUX BEIIECTB IPU HarpeBaHUU
(ru1aBieHue, oOyTrJIMBaHUE U TOPEHUE).

e JlaGopaTOpHBIE OTBITHI:

— MOJEJIIUPOBAHNUE MOJIEKYJI
OpTraHUYECKUX BEIICCTB

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1

[IpenenvHbie
YIJIEBOAOPOIBI —
aJIKaHbl, LIUKIIOAIKAHbI

AuskaHbl. 'oMOJIOru4ecKuii psiji aIkaHOB,
obmas hopmysa, HOMEHKIATypa

U U30Mepusl. DNEKTPOHHOE

Y IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI aIKaHOB, SP°-rMOpUIU3aIHUs
ATOMHBIX OpOUTaJIeH yriaeposa, G-CBA3b.
du3nyUeCKUe CBOMCTBA aJIKAHOB.
XUMHUYECKHUE CBOMCTBA aJIKAHOB: PEAKIIUU
3aMelIEHUsI, U30MEPU3AIINH,
JNETUAPUPOBAHUS, ITUKIIU3ALIUH,
NPOJIN3a, KPEKUHTa, TOPEHUSL.
Haxoxnenue B npupoe. CriocoOsl

Brnaners nzyuaemMpIMu XUMHYECKUMU
MOHATHSIMU.

BrIsBiATE XapakTepHbIC TPU3HAKU
MOHSTUH, YCTAHABIIMBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOLIME IMOHITHUS

MIPY OTIMCAHHUM COCTABA, CTPOCHUS
Y MIPEBPALIEHUN OPTaHUYECKUX
COCIMHEHUMN.

Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
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MOJTYYCHUS ¥ PUMEHCHUE aJTKAaHOB.
[uxnoankanel. O6mas hopmyia,
HOMEHKJIATypa U U30MEPHSI.
Oco0eHHOCTH CTPOCHHS U XUMHYECKHUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
UKJIO0YyTaH) U OOBIYHBIX (LIUKJIOMIEHTAH,
[HUKJIOTeKCaH ) IUKI0aIKaHOB. CIIOCOOBI
MOJTYYCHUS ¥ IPUMEHCHHE ITUKIIOATKAHOB

2.2

Henpenenbnbie
YTIIEBOAOPOBL:
AJIKEHBI, AJTIKAIUECHBI,
AJIKUHBI

14

AJIKeHBbI. ['OMOJIOrnYecKuii psij| aIKeHOB,
o61ast popmysia, HOMEHKJIATypa.
DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJT aJIKEHOB,
sz-m6p1/1z[1/13auml aTOMHBIX opOuTanen
yIlIepoJia, 6- U m-CBsA3U. CTpYKTypHas U
reoMerpuueckas (yuc-mparnc-) N30MepHsl.
DuU3MYECKUE CBOMCTBA AJIKEHOB.
XUMHYECKHUE CBOMCTBA: PEAKIINN
MIPUCOCIMHEHUS, 3aMEIICHUS

B (i-TIOJIO’KEHUE IIPU IBOMHOM CBSI3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpedocmasnenue o mexanuzme peaxkyuu
INEKMPOPUILHO20 NPUCOCOUHEHUS.
[TpaBuno MapkoBHukoBa. KauecTBeHHBIE
pEaKUMU HA JBOWHYIO CBS3b.

CnocoOblI TToTyYeHUs U TPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knmaccudukanus

(pa3BepHYTOH, COKpAIIEHHO,
CKEJIETHOM ) GOpMYJT YTIIEBOIOPOIOB.
VYcranaBnuMBaTh MPUHAICKHOCTD
BEILECTB K ONPEIEIEHHOMY KJIacCy
YTIEBOAOPO/IOB [0 COCTABY

U CTPOCHUIO, HA3bIBATh UX

10 CHCTEMAaTH4YeCKO HOMEHKJIATYPE;
IPUBOIUTH TPUBHUATLHBIC HA3BAHUS
OTJIETLHBIX MPEACTaBUTENCH
YIJI€BOJIOPOAOB.

Ornpenenarb BUAbl XUMHUYECKOM
CBSI3U B MOJIEKYJIAaX YIJIEBOJIOPOOB
(KOBaJIeHTHasi HEMOJSIpHAas

U TIOJISIpHAs, G- U T-CBS3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
npUMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOMN CITOCOOHOCTH
yIJI€BOJIOPOAOB OT KPaTHOCTH U TUIIA
KOBAJICHTHOM CBSI3U (G- U M- CBSI3N),
B3aMMHOTO BJIMSTHUSI aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX; a TAKKe

OT OCOOEHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXaHU3MOB IIPOTEKAHUS
pEaKIUHu.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
npUMeHEHUE, PU3NIECKHe

1 XUMHYECKHE CBOMCTBA, BAXKHEHIILINE
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AJIIKaJUEHOB (CONpPSKEHHbIE,
W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oc00EHHOCTH PJIEKTPOHHOTO CTPOEHUS

Y XUMUYECKUX CBOMCTB COMPSKEHHBIX
JIUEHOB, 1,2- u 1,4-iprcoeHEHNE.
[TonuMepuzaius ConpsKEeHHBIX TUCHOB.
CniocoObl IOJTy4eHHS U IPUMEHEHHE
QKA IUEHOB.

AJIKUHBI. [ 'OMOJIOrMYECKUH psif] aIKUHOB,
oOmas hopmyia, HOMEHKIATypa

Y U30MeEpHUsl. DIEKTPOHHOE

Y IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
AIKWHOB, SP-THOPUAN3AIINS DIIEKTPOHHBIX
opOuTaneit aroma yriaepoja.
dur3nUeCcKrue CBOMCTBA AJIKUHOB.
XUMHYECKHUE CBOMCTBA: PEAKIINN
MPUCOEANHEHUS, TUMEPU3ALIUU

U TPUMEPU3ALUHU, OKUCITICHHUS.
KucnorHsie cBOMCTBa aTKUHOB,
UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakiy Ha TPOWHYIO
cBa3b. CriocoObI MOTyYeHUs

U IPUMEHEHHE AJIKUHOB

2.3

ApomaTudeckue
YTJIEBOIOPOIbI (aApEHBI)

ApoMaTrhyecKue yrieBoI0pO/IbI.
["'omonorudeckuii psiyi apeHoB, 001as
dbopmyIia, HOMEHKIIaTypa U ©30MepHs.
DJIEKTPOHHOE U IMTPOCTPAHCTBEHHOE

CIOCOOBI MOJTyYEHUs YTIEBOIOPOIOB,
PUHAISKAIINX K Pa3TMYHBIM
KJ1accam.

BhISBISATS T€HETHUECKYIO CBSI3b
MEX]y YIJIEBOAOPOJAMU Pa3INnYHbIX
KJIACCOB M MOJITBEPK/IaTh €€ HAINYHE
YPaBHEHUSMU COOTBETCTBYIOIINX
XUMHUYECKUX PeaKIi

C UCTIOJIb30BaHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapakTepu3oBaTh HCTOUHUKHU
YIIEBOAOPOAHOTO ChIPbs (HEPTH,
IPUPOIHBINA Ta3, YyTOJh), CIOCOOBI MX
nepepadoTKU U MPAKTUYECKOE
NPUMEHEHUE TIOyYaeMBbIX IPU ITOM
HPOIYKTOB.

Hcnonb30BaTh 0011IEHAYYHbIE
METO/Ibl TO3HAHUS

TIPU CaMOCTOSITEIIHHOM
IUTAHUPOBAHUH, TPOBEICHUU

Y OIMCAaHUHU XUMHUYECKOTO
sKcriepuMenTa (1abopaTtopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBath mpaBusiaMm 6€30macHOM
paboThl B 1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
HOCY/bl U 000PYIOBaHMsI, 8 TAKIKE

34




denepanbHas padbovas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBECHD )

CTpPOEHHE MOJICKYJIbI OCH30J1a.
DOU3N4YECKUe CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA O€H30a U €r0o
TOMOJIOTOB: PEAKIMU 3aMEIICHUS

B OEH30JIBHOM KOJIBIIE U YTIIEBOLOPOAHOM

pajuKale, peakiuy MPUCOSANHCHHUS,
OKHCJIEHHE TOMOJIOTOB OEH30171a.
[Ipencrapienue 00 OpUEHTUPYIOIIEM
JIEHCTBUY 3aMECTUTENCH B OEH30JIbHOM
KOJIBIIE HA TIPUMEPE ATKUIbHBIX
paJuKaJIOB, KApOOKCUITBHOM,
THJIPOKCHITbHBIN, aMHHO- ¥ HUTPOTPYIIIL,
aTOMOB TaJIOTEHOB.

OCc0OEHHOCTH XUMUYECKUX CBONCTB
ctupona. [Tonumepusarus cTupona.
CriocoObl moyueHus U MPUMEHEHUE
apOMaTHYECKHX YTJIEBOJOPOIOB

2.4

[IpupoHbIE UCTOYHUKHU
YIJIEBOAOPOJOB U UX
nepepaboTka

[Tpupoansiii ras. [lonyTHeie HeTsIHBIE
ra3el. HedTh u ee mpoucxoxaeHue.
KameHHbIN yrons U IpOaYyKTHI €70
nepepadboTKU.

Crioco6bl iepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKHI,

KaTaIMTUYECKUI ), pUPOPMHUHT, TUPOJIU3.

[IponyxTsl nepepaboTku HeTH,
UX MIPUMEHEHHE B TIPOMBIIIIIEHHOCTH
U B OBITY.

npaBuiiaM 0OpallleHUsl ¢ BEIIECTBAMU
B COOTBETCTBUM C UHCTPYKLHUSAMU
BBITNIOJIHEHUSI TAOOPATOPHBIX ONBITOB
U TIPAKTUYECKUX padboT

10 TIOJTyYE€HHIO U H3YYEHHUIO
OpPraHUYECKUX BEUIECTB.
[IpencraBisTe pe3ynbTaTsl
AKCIIEpUMEHTA B (pOpME 3amucu
YPaBHEHUI COOTBETCTBYIOIIUX
peaKIMii U 1es1aTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOINUTH BEIYMCIIEHUS

JUTSI ONIPEACIICHNS MOJIEKYJIIPHON
(opMyJibl OPraHu4eCcKOro BEIEeCTBa
10 YPABHEHHUIO XUMUYECKON pEaKINU
Y TI0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIINX B €r0 COCTaB,
1o macce (00bemMy) MPOAYKTOB
CrOpaHus.

CamOoCTOSTENBHO TUIAHUPOBATH

Y OCYLIECTBJISITH CBOKO
MO3HABATEIIbHYIO IEATEIbHOCTD;
IPUHUMATh aKTUBHOE y4aCcTHE

B IPYNIOBON y4eOHOH 1eATeNbHOCTH
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I'eneTnyeckas CBA3b MCKAY pa3sIMIYHbIMA
KJIaCCaMU YIJICBOAOPOaAOB

2.5

["asmoreHnpon3BOIHBIE
YIJIEBOIOPOOB

DNEKTPOHHOE CTPOEHUE
rajoOr€HONPOU3BOAHBIX YIIIEBOIOPOIOB.
Peakiuu 3amenienus rajoreHa

Ha TUJIPOKCHUJI, HUTPOTPYIIY,
UAHOTPYMIY, AMUHOTPYTIITY.
JlelicTBHE HA TAJIOTEHITPOU3BOIHBIC
BOJIHOTO M CIIMPTOBOTO pacTBOpa
menoun. Bzanmonericteue
JINTAJIOreHAJIKAHOB C MAarHUEM M ITUHKOM.
[TonsiTHEe 0 METAIOOPTaHUYECKUX
coeuHeHuaX. Mcronp3oBanue
rajoreHNPOU3BOAHBIX B OBITY, TEXHUKE
1 B CHHTE3E.

JKcnepuMeHTAJIbHbIE METOAbI
U3y4YeHUsI BellleCTB U X NMpeBPalleHuii:
e J/[emoHCTpaIuu:

— neMoHcTpanus GU3nIeCKUX CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTH);

— Ka4yeCTBEHHbBIC pEaKIuU
YTJIEBOJIOPOJIOB Pa3IMYHBIX KJIACCOB
(oOecrBeUnBaHKE OPOMHOM VITH HOHOM
BOJIbI, paCTBOpa MepMaHraHaTa Kajusl,
B3aMMO/ICHCTBHE alleTUICHA

C aMMHUAYHBIM PaCTBOPOM OKCHJIa
cepedpa);
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— o0pa3lbl I1acTMacc, KayqyKoB

Y PE3UHBI;

— xotekiuu «HedTe» n «Yromby;

— BuaeodpparmeHT «Bynkanuzamnus
PE3UHBI.

e JlabopaTopHbIE OTBITHI:

— O3HAKOMJIEHHE C 00pa3naMu
MJIaCTMACC, KAyYyKOB U PE3UHBI;

— MOJIEIMPOBAHUE MOJIEKYJ
YIJIEBOJIOPOJIOB H
raJIOT€HONPON3BOHBIX;

— TI0JIyY€HHE METaHa U U3yUYEHUE €ro
CBOICTB;

— TIOJIy4YEHHME aleTUIIEHA U U3yYEHHE €TO
CBOMCTB.

e [IpakTueckue paboThI:

Ne 1. Tlonyuenue 3THIICHA U U3yUYEHUE
€ro CBOWCTB.

e PacueTHbIC 3a/1a4U:

— OIIpelesIeHUuEe MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOTO BEIECTBA

10 MAaCCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJISIIMX B €r0 COCTAB;

— HaXO0XACHUE MOJICKYJIAPHON (popMyIIbl
OpraHU4eCKOro COEAMHEHMS 110 Macce
(00BEMY) TIPOTYKTOB CTOPAHUS;
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pacyeThl 10 YPABHEHUIO XUMUYECKOU
peakuuun

Hroro no pazaeny

35

Pa3n

e 3. Kucjiopoacoaep:kamme opranndeckue coeTHHeHHs

3.1

Crouptel. DeHon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Ctpoenue MoseKky (Ha mpumepe
METaHOJIa U 3TaHoJa). ['omonornueckuii
pan, obiast popmysia, U30Mepus,
HOMEHKJIaTypa U Kiaccupuxanus
crupToB. PU3NYECKUEe CBOMCTBA
crupToB. BogopoaHas CBs3b.
XHWMHUYECKHE CBOWCTBA: PEAKLIUN
3aMelleHHUs], IeTUAPATALINN, OKHCIICHHUS,
B3aUMOJICHCTBHUE C OPraHUYECKUMU

Y HEOPTaHUYECKUMHU KUCJIOTAMHU.
KauecTtBeHHas peakuys Ha OJHOATOMHbIE
crupThl. PU3NOIOTNYECKOE IEVCTBUE
ATaHOJa U METaHOJIa Ha OPTaHU3M
yenoBeka. CriocoObl MoTydeHus

U IPUMEHEHHUE OJJHOATOMHBIX CITUPTOB.
[IpocTtbie 3gupbl, HOMEHKIIATypa

1 n3omepust. OCoOOEHHOCTH (PU3UIECKUX
Y XUMHAYECKUX CBOMCTB.

MHOroaTOMHBIE CITUPTHI: ATUICHTJIMKOJIb
u rimleprH. Ou3nyeckue U XuMUYECKUE
CBOWCTBA: PEAKIMU 3aMEILICHUS,
B3aUMOJEHCTBUE C OPraHUYECKUMU

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBIIEISATh UX XapaKTepPHBIC
MIPU3HAKU) U IPUMEHSTH ITH MOHSITHUS
[P ONKMCAHUU COCTaBa U CTPOEHUS
BEUIECTB, /sl 00ObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonp30BaTh XUMHYECKYIO
CUMBOJIMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIIEHHOM)
bopMyI1 KUCTIOPOICOAEPIKAIIINX
OpPraHUYECKUX BELIECTB.

VY craHaBIMBaTh NPUHAJIEKHOCTD
KHUCIIOPOI0COAEPKALUX
OpPraHUYECKUX BEILIECTB

K OIPEJIETIEHHOMY KJIacCy IO COCTABY
U CTPOEHUIO, HAa3bIBaTh UX

M0 CUCTEMATUYECKO HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIHHBIC HA3BAHUS
OTJIETbHBIX MPEACTaBUTENEH

KU CJIOPOJICOJICPKALINX COCTUHEHNM.
XapakTepu3zoBaTh COCTaB, CTPOCHHUE,
npUMEHeHue, pu3nuecKue

38



denepanbHas padbovas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBECHD )

Y HEOPTraHWYECKUMHU KUCITOTaMH,
KaueCTBEHHAS peaKIIns

Ha MHOTOATOMHBIE CITUPTHI.
DU3HUOIIOTUYECKOE JIEVICTBUE

Ha Opranu3Mm 4yenoBeka. CriocoOs
MOJIYYCHUS U IPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYJIbI, B3aUMHOE
BIIUSIHUE THAPOKCOTPYIIIIBI

1 0eH3051bHOTO s1pa. Guznueckue
cBoricTBa (heHona. OcoOeHHOCTH
XUMUYECKUX CBOMCTB (heHoIIa.
KauecTBennbie peakiiuu Ha (HEHOI.
Toxcuunocth Peromna. CriocoOb
NOJIyYeHUS U MpUMEHEeHHe (eHoa.
denondopmanbAeTHIHAS CMOIA

3.2

KapOonunbHbie
COCIMHEHUS:
aJIbJICTUIBI U KETOHBI.

KapOoHOBBIE KUCITOTHI.

CnosxxHble 3UPBHI.
Kupsbl

21

KapOoHunbpHBIC COSMHEHUS: alTbICTHIbI
1 KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHWJIbHOM IPYIIIIBL.
["'omomorudeckue psiibl aabAeTHI0B

U KETOHOB, 0011as hopMyIa, U30Mepus
1 HOMeHKIatypa. uznueckue cBOMCTBa
aJBJIETUIOB 1 KETOHOB.

XUMHUYECKHUE CBOMCTBA AJIbJIETUIOB

Y KETOHOB (peaKIuy MPUCOSTUHEHUS ).
OxkwcCIIeHHnE allbJIeTHI0B, KAYECTBEHHBIC
peakuuu anbaeruaoB. CrnocoObl

1 XUMHYECKHE CBOMCTBA, BAXKHEHIIIHE
CIIOCOOBI TIOJTYYCHHMSI TPEICTABUTEIICH
pa3JIMYHbBIX KJIACCOB
KHCJIOPOJICOJICPKAIUX COCTMHCHUMH;
BBISIBJISITH TEHETUYECKYIO CBS3b
MEXKTy HUMH U TTOATBEPKAATh €€
HaJINYUE YPABHECHUSIMHU
COOTBETCTBYIOIIUX XUMHUECKUX
PEAKLHM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
MpUMepax XxapakTep 3aBUCUMOCTH
PEaKIMOHHOMN CITIOCOOHOCTH
KHUCIIOPOJICOACPKAITUX
OpraHUYECKUX BEIECTB

OT (DYHKIIMOHAJIbHBIX TPYIII

B COCTaBE MX MOJICKYJI, B3AUMHOIO
BIIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB

B MOJIEKYJIaX; a TAaKKe

OT 0COOCHHOCTH peasin3aIiuu
Pa3IUYHBIX MEXAHU3MOB IIPOTEKAHUS
pEaKIUH.

OnuceIBaTh COCTaB, XUMHUYIECKOE
CTPOEHHE U IPUMEHEHHE KUPOB

U YTJIEBOJIOB, XapaKTEPU30BaTh UX
3HAYCHUE ISl )KU3HEIeITEIIbHOCTH
OpraHU3MOB.
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HOJYYCHHUS U IPUMEHEHUE aJIbJIeTHI0OB U
KETOHOB.

OnHOOCHOBHBIE ITPENIETbHBIE
KapOOHOBBIE KUCTIOTHL. OcOOEHHOCTH
CTPOEHUS MOJIEKYJI KapOOHOBBIX KHCIIOT.

N3omepus u HomeHknarypa. dusnyeckue

CBOICTBA, BOJOPOIHBIE CBS3H.
XUMUYECKUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKuus d3TepUPUKALINH,
peaKiuy ¢ y4aCTUEM YTIIIEBOJOPOIHOTO
panukana.

[TonsiTrie 0 MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT: CIOXKHBIE 3pupbl. OCOOEHHOCTH
CBOWCTB MyPaBbUHOW KUCJIOTBHI.
MHoroo0pasue KapOOHOBBIX KUCIIOT.
Oco0EHHOCTH CBOMCTB HEIPEAEIbHbIX
¥ apOMaTUIECKIX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT,
THIPOKCUKApOOHOBBIX KHJIOT.
[IpencraBuTenn BHICIINX KapOOHOBBIX
KHCJIOT: CTeapUHOBAas1, NaIbMUTUHOBAS,
osienHoBast. CriocoObl MOTy4YeHHUSI

¥ IpUMEHEHHE KapOOHOBBIX

KHUCJIOT.

Cnoxusble puphI.

["'omonoruyeckutit psia, oomas popmyna,
U30MepHUs 1 HOMEHKJIATypa.

Oco3HaBaTh OMaCHOCTh BO3JEHCTBHS
Ha KUBBIE OPTaHU3MBI OITPEICIICHHBIX
KHCIOPOACOAEPKALIIX
OpPTaHWYECKUX BEIIECTB U MOSCHATH
Ha MpUMeEpax CrocOObl YMEHBIICHHUS
U TIPEJIOTBPAICHUS KX BPEIHOTO
BO3/ICICTBHS HA OPTaHU3M YEJIOBEKA.
Hcnonw3oBath 001I€HAYYHBIE
METO/Ibl TO3HAHUS

IPU CaMOCTOSITETLHOM
TUTAaHUPOBAHUH, IPOBEIACHUHT

U OMKMCAHUH XUMUYECKOTO
JKcrepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTHYECKUE PabOTHI).
CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTopun

P UCTIOJIB30BAHUH XUMUYECKON
MOCYJIbI U 000PYIOBAaHUS, a TAKKE
npaBuiaM 0OpallleHUsI C BEIIECTBAMHU
B COOTBETCTBUU C HHCTPYKIIHSIMU
BBITIOJIHCHUS JTAOOPATOPHBIX OMBITOB
U TIPAKTUYECKUX pabOT

T10 TIOTYYCHHIO U U3YICHHIO
OpPTaHUYECKUX BEIIECTB.
[IpeacTaBasTh pe3yabTaThl
HKCIIEPUMEHTA B JOpME 3aMncu
yYPaBHEHU COOTBETCTBYIOIIUX
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XKupsl: ctpoenue, puznueckue

Y XMMUYECKUE CBOWCTBA KUPOB:
TUAPOJIN3 B KUCIION U IIETOYHON
cpenax. OcOOEHHOCTH CBOMCTB )KUPOB,
COZIEPIKAIINX OCTATKH HEMPEAEIbHBIX
AKUPHBIX KUCTOT. JKUpBI B IPUPOJE.
Mpb114 KaK COJTU BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ICHCTBHE

3.3

VYrneBoasl

OO611ast XxapaKTepUCTHKA YTIIEBOOB.
Knaccudukanus yrieroaos (MoHO-, 1U-
U TIOJTHCaXapH/ibl ).

MoHocaxapuabl: TJII0K03a, GPyKTO3a,
pub03a, rajakTos3a, 1e30KCupuodo3a.
DU3NYECKHE CBOMCTBA U HAXOXKICHUE

B nnpupoje. Dorocunres.

XUMHUYECKHUE CBOMCTBA IITFOKO3BI:

C y4aCTHEM CIUPTOBBIX U aIbJACTHIHOU
TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpO’KEHHE TITIOKO3HI.

[IpumeHeHune riIroKo3bl, €€ 3HaUCHHUE

B KU3HEAEATEIbHOCTA OPTaHU3Ma.
Jucaxapusl: caxaposa, MajabT03a

Y J1lakTo3a. BoccTaHaBiuBaromume

Y HEBOCCTAHABIIMBAIOLIUE

nucaxapuasl. | mapoans caxapossl.
Haxoxnenue B mpupojie 1 IpuMEHEHHE.
[Tonucaxapuabl: Kpaxmal, IMKOT€H

pEaKLMii U 1eJ1aTh BBIBOJBI HA UX
OCHOBE.

[IpoBOaUTE BBIUKCIICHUS

JUTSL ONIPEACIICHUS MOJIEKYJIIPHON
(opMyJIbl OPraHUYECKOrO BELIECTBA
10 YPABHEHHIO XUMUYECKON PEAKIINN
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOAIIUX B €r0 COCTaB,
a TaK)Ke Ha OIPEICIICHUE JTOJIH
BBIX0/1a IIPOAYKTA PEAKIIUU

OT TEOPETUYECKN BO3MOKHOTO.
CamocTosATENBHO IIJIAHUPOBATH

Y OCYILECTBJIATH CBOKO
ITO3HABATEIIbHYIO IESITEIbHOCTD;
IIPUHUMATh AKTUBHOE y4acTUE

B IPYNIOBOM y4eOHOM 1eATENbHOCTH
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u nesutono3a. CTpoeHre MakpoMOJIEKYI
KpaxmMaJia, IMKOT€Ha U LEUTIOI03bI.
dur3nUeCcKrne CBOMCTBA Kpaxmaia

U LEJUTION03bl. XMMHUUYECKUE CBOMCTBA
Kpaxmaina (TUApOoJIn3, KayeCTBEHHAs
peakius ¢ Wogom). XuMHUYECKue
CBOMCTBA IEJUTIONIO3bI (TUIPOIIU3,
peakius noiydeHue 3(hupon
uestoo3sl). [lonsitue

00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
JKCrepUMeHTATIbHbIE METObI
U3y4YeHHs BellleCTB U UX NMpeBpalleHuii:
e J/[emoHCTpaIuu:

— CBOMCTBA CIIUPTOB: PACTBOPUMOCTD
B BOJIC, B3aMOJICHCTBHE dTaHOJIA

C HATpUEM, OKUCIIEHUE ITHUIIOBOTO
CIIUPTa JUXPOMATOM Kajus (BO3MOKHO
HCIIOJIb30BaHNE BUICOMATEPHUAIOB);

— Ka4E€CTBEHHBIC PEAKIIUU aJIbICTHU]IOB:
C aMMHAYHbIM PACTBOPOM OKCH/JIA
cepedpa u rugpokcuioM meau(Il);

— XHUMHYECKHUE CBOMCTBA pacTBOpa
YKCYCHOM KUCIIOTHI.

e JlaBopaTopHbIE OTBITHI:

— peaKIus TIUIEPUHA C THAPOKCUIOM
meau(Il);
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— OKHCJIEHUE 3THJIOBOIO CIIUPTa
B JIbJETU/]] PACKAIICHHON MEJHOM
ITPOBOJIOKOI;

— B3aMMOJIECTBHE PACTBOPA IIFOKO3bI
¢ ruapokcugom meau(1l);

— B3aMMOJICHCTBHUE Kpaxmaa

C MOJIOM.

e [IpakTueckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3ana4 no reme «CrupThl U PEHOIIBIY;
Ne 3. Pemenue skciepuMEHTaAIbHBIX
3aja4 1o Teme «KapOOHOBBIE KHCIIOTHI.
CnoxxHble 3pupbD».

e PacueTHbIC 3a1a4U:

— OIpEeNEIICHUE MOJICKYJISIPHOM
(bopMyJIbl OPraHUYECKOTO BELIECTBA
10 MAaCCOBBIM JI0JIIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; MO Macce
(o0BeMy) IPOIYKTOB CrOpaHuUs;

10 KOJINYECTBY BEILIECTBA (Macce,
00BEMY) TIPOYKTOB PEAKIIUU W/UITH
VCXOJIHBIX BEILECTB;

— PpellleHHEe pacyeTHbIX 3a7a4

Ha OIpeIeJIEHUE JOJIA BBIX0OAA
MPOJYKTa PEAKI[UU OT TEOPETHUUECKU
BO3MOKHOTO

Hroro no pazgeny
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Pa3znen 4, A30Tc0z[ep>1ca1une OPraHNnvYe€CKME COCANHCHUA

4.1

AMWHBI.
AMWHOKHCIIOTEI. beltkn

12

AMWHBI — OPraHUYECKHE MPOU3BOIHbBIC
ammuaka. Knaccudukanus aMuHOB:
anudaTUIeCKue U apoOMaTUYECKue;
MIEpBUYHbIC, BTOPUYHBIE U TPETUYHBIC.
Ctpoenue moJekym, oo1iast popmya,
M30MEPUS, HOMEHKJIATypa U (pu3nueckue
cBoMcTBa. XUMHYECKOE CBOMCTBA
anudaTHIeCKUX aMUHOB: OCHOBHBIC
CBOKCTBA, AIKWJIMPOBAHUE, PEAKLIUN

C @30THUCTOM KHUCJIOTOM.

Conu anKuIaMMOHUSL.

AHWINH — NPEJICTaBUTEIh aMUHOB
apoMaru4deckoro psijaa. CTpoeHue
aHWJIMHA. B3auMHOE BIMSHHUE TPYIIIT
aTOMOB B MOJIEKYJIe aHUJIUHA.
OCco0ECHHOCTH XUMHYCCKHUX CBOMCTB
aHwiHa. KauecTBEeHHBIE peaKIuu

Ha aHWJIMH.

CnocoObl ony4YeHue v NPUMEHEHHE
anndaTHIeCKUX aMUHOB M aHWJIMHA

U3 HUTPOOEH307a.

AmMuHoOKuUCIOTH. HoMeHKIaTypa

u n3omepusi. OTiebHbIC IPEICTABUTETN
0-aMHUHOKHCJIOT: TJIMIIMH, aJIJAaHNH.
dus3uyeckre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK

PackpsiBaTh CMBICT U3y4aeMbIX
MNOHATUH (BBIIEIATh UX XapaKTepHBIE
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPY ONMUCAHUH COCTABA U CTPOECHUS
BEIIECTB, JJI1 OObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpAIIIEHHOM)
dbopMyIT a30TCOIePIKAITUX
OPTaHUYECKUX BEIIECTB.

Onpenensats NPUHANIECKHOCTD
a30TOCOJIEpKAIIUX BEILIECTB

K OINPEICIICHHOMY KJIACCY MO COCTaBy
Y CTPOCHMIO, HA3bIBaTh UX

10 CHCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTHENBHBIX MTPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOEHHUE,
npUMeHEHUE, PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MOTYYEHUS TUTTAYHBIX
MPEACTABUTENIEN a30TCOAEPIKAIINX
COEMHECHUM.

OnuceiBaTh COCTaB, CTPYKTYPY,
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aM(OTEPHBIX OPTAHUICCKUX COCTUHCHUH,
peakius MOJIUKOH ICHCAIINH,
00pa3oBaHUE MENTUAHON CBS3H.
buonoruueckoe 3HaueHHE aMUHOKHCIIOT.
CuHTe3 NenTuaoB.

benku kak nmpupoIHbIe MOTUMEPHI.
[lepBuuHasi, BropuyuHas U TPETUUHAS
CTPYKTypa OeNKOB. XUMHUUECKHUE
CBOMCTBA OCJIKOB: THJIPOJIU3,
JeHaTypalus, Ka4eCTBEHHBIE PEaKIINU
Ha OeJKH.

JKCIePpUMEHTAIbHbIE METOAbI
HU3yYeHHUs BelIeCTB M UX NpeBPalleHuii:
e J/[emoHCTpaIuu:

— pactBopeHue 0eIKOB B BOJIC;

— JieHaTypalus OeJIKOB MPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

o [IpakTrueckue pabOTHI:

Ne 4. Penienue 3kcriepuMeHTaIbHBIX
3a/1a4 10 TeMe «A30TcCoIeprKalme
OpTraHUYECKUEe COCTUHEHUSY,;

Ne 5 Pemienue skcrepuMeHTAIbHBIX
3aaa4 o teMe «Pacno3naBanue
OpPTraHUYECKUX COCTMHCHUIN.
—Pacuernsbie 3amaun:

oTpeieNieHUE MOJIEKYIISIPHOM (hOpMYJTbI

OCHOBHBIE CBOMCTBA OCIIKOB;
MOSICHATH Ha MPUMeEpax 3HaYeHUe
OEJIKOB ISl OpraHru3Ma 4eloBeKa.
[IpoBOAUTH BBIYMCTICHUS

JUTsI OTNIpEICIICHUS MOJICKYJIIPHON
dbopMyJibl OPraHMYECKOTO BEIIECTBA
110 MacCOBBIM JIOJIIM aTOMOB
AJIEMEHTOB, BXOJSAIIMX B €0 COCTaB,
a TaKKe M0 YPABHEHUSM XUMUYECKUX
peaKLuu.

Hcnonb30Bath 00111€HAYyYHBIE
METO/Ibl TO3HAHUS

IPU CAMOCTOSITEIbHOM
IUIAHUPOBAHUH, IPOBEACHUHN

Y OMKMCAHUH XUMUYECKOTO
JKcrepuMeHTa (1abopaTopHbie
OTIBITHI ¥ TPAKTUYECKUE PaOOTHI).
CamoCTOATENBHO TUIAHUPOBATH

Y OCYLIECTBJISITH CBOKO
MO3HABATEIIbHYIO IEATETbHOCTD;
IPUHUMATh AKTUBHOE y4aCTHE

B IPYIIOBON yueOHO! AEATEIbHOCTH
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OpPraHUYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIIIMX B €T0 COCTaB; MO0 Macce
(00BeMy) IPOJIYKTOB CTOpaHUS;

10 KOJTMIECTBY BelleCcTBa (Macce,
00bEMY) MPOAYKTOB PEAKIIMU

W/WIIHA UCXOHBIX BEILIECTB;

— pellIeHue pacYeTHBIX 3a7a4

Ha OIpeieNIeHUE JJOJIU BbIX0Ja IPOAYKTa
peakiuu OT TEOPETUUECKHA BO3ZMOXKHOTO

Hroro no pazgeny

12

Pa3nen 5. BoicokoMos1eKyJISIPHBIE COCANHEHUS

5.1

BricokomounekynsipHbIe
COEJIMHECHUSA

6

OcCHOBHBIE TIOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUIA:
MOHOMEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3ALUH, CPEIHSS
MoJIeKyJIsipHas Macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYISIPHBIX
COCJIMHECHUH — MOJIMMEpU3AIUS

Y TIOJIMKOHICHCAITHSI.

[Tomumepubie MaTepuansl. [lnactmaccesl
(TOMMATUIICH, TIOTUTPOTIHIICH,
NOJUBUHUIIXJIOPHI, TIOTUCTHPOI,
HOJMMETUIMETAKPHIIAT, MOJTUKApOOHATHI,
noJMdTHICHTepedTanaT). Y TUIN3alus

U nepepadoTKa IIacTHKaA.

DnacToMepbl: HaTypaibHbIH,

Bnagets n3yyaeMbIMU XUMUYECKUMHU
HNOHATUSAMU: PACKPBIBATh CMBICIT
U3y4aeMbIX TOHATUI U PUMEHSITh
3T MOHATHS IPY OIMCAHUHU COCTaBa
U CTPOEHUS BICOKOMOJIEKYJISIPHBIX
OpraHUYEeCKUX BEIIECTB,

JU1s1 OOBSCHEHHUSI OTJIEIBHBIX (PAKTOB
Y SIBJICHUM.

Hcrnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJIsl COCTaBJICHUS
CTPYKTYPHBIX (POpPMYJI BEIIECTB
(MOHOMEPOB U MOJUMEPOB)

Y YPABHEHUM PEAKIIUI
IIOJIMMEPU3ALUU

Y TIOJIMKOHICHCALIHH.
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CUHTETUYECKHUE KayuyKu (0yTaueHOBBIH,
XJIOPONPEHOBBIN, U30MTPEHOBBIN)

Y CWIIMKOHBI. Pe3uHa.

BonokHa: HatypasibHbI€ (IIEPCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETUYECKHUE BOJIOKHA
(KampoH U JIaBCaH).
JKCIepUMEHTATbHbIE METOABI
H3Y4YCHHS BELeCTB U UX NPEeBPALeHHIT:
e J/[emoHCTpaIuu:

— O3HAKOMJIEHHE C 00pa3laMu
IPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyyKoB.

e [IpakTueckue paboThI:

Ne 8. Pemmenue axcnepuMeHTaIbHBIX
3az1ad 1o reMe «Pacno3HaBanue
IJIaCTMAacC 1 BOJIOKOH»

OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA M IPUMEHEHHUE
Kay4yKoB, HanOoJiee
pacnpoCTpaHEHHBIX BUIOB MJIACTMACC
Y BOJIOKOH.

Hcnonb3oBath 001IEHAYYHBIE
METO/Ibl TO3HAHUS

IPU CaMOCTOSITEIIBHOM
IUTAHUPOBAHUH, IPOBEJICHUU

Y OIMCAaHUHU XUMHUYECKOTO
JKcrepuMeHTa (1adopaTopHbie
OTIBITHI U MPAKTUYECKUE PAOOTHI)

Htoro mo paznemny 6
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne Kommuectso OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB o0ydJaronmxcs

y4eOHOT O MpeaMeTa

Pasznen 1. TeopeTrnueckue ocH

OBbI XMMHUH

1.1 | Crpoenue aToma.
[Tepnoauueckuii 3aKOH
u [lepuonnueckas
CHUCTEMA XUMHUYECKUX
AJIEMEHTOB

J.1. MenpeneeBa

9

Atom. CocTaB aTOMHBIX SIEP.
XUMHUYECKUM 31eMeHT. M30TOombI.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
ATOMOB. DHEPreTUYECKUE YPOBHU

Y MOJTypOBHU. ATOMHBIEC OPOUTAIIH.
Knaccudukanus XuMuuecKux 3J1€MEHTOB
(s-, p-, d-, f-aemenTsl). Pacnpenesnenue
AJIEKTPOHOB 10 ATOMHBIM OPOUTAISIM.
DJIeKTPOHHBIE KOH(PUTYpAIITU ATOMOB
anemeHToB | — IV nepro0B B OCHOBHOM
¥ BO30YKJIEHHOM COCTOSTHUU,
AJIEKTPOHHBIE KOHPUTYpaAIIUX HOHOB.
DNEeKTPOOTPULIATETBHOCTD.
[lepunoanueckuii 3akoH u Ileprnoanueckas
CHCTEMa XUMHUYECKHX DJICMEHTOB

.. MenneneeBa. CBsizb
[lepnognueckoro 3akoHa

u [leppognyueckoi CUCTEMbI XUMAYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOEHHUS AaTOMOB. 3AKOHOMEPHOCTH
M3MEHEHUS] CBOMCTB XHUMHYECKUX

PackpbIBaTh CMBICIT H3yYaeMbIX
MOHSATUM (BBIJICTISATh UX XapaKTepPHbBIS
MIPU3HAKH ) U IPUMEHSITH OTH TTOHATHS
IIPU OTTMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, IS OOBSICHECHUS
OTJETHHBIX (DAKTOB W SIBIICHHIA.
PackpbIBaTh CMBICI IEPHOIUUECKOTO
3akoHa [[. 1. Menjeneena

U ISMOHCTPHUPOBATH €TI0
CHUCTEMaTHU3UPYIOIIYIO,
OOBSICHUTENIbHYIO

Y TIPOTHOCTHYECKYIO (PYHKITHH.
XapakTepu3oBaTh AIEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM

1 BO30Y»XJIEHHOM COCTOSIHUM) U
MOHOB XMMHUYECKHX JICMCHTOB

1 — 4 nepro10B U UX BaJICHTHbBIC
BO3MOYXHOCTH, HCTIOJNB3YS IIOHATHS
S-, p-, d-371eKTPOHHBIC OpOUTAIIH,
DHEPTreTUYECKUE YPOBHH.
OOBSACHATH 3aKOHOMEPHOCTH
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3JIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX
Y CJIOKHBIX BEIIECTB MO IPyIIam

Y nieproJiaM. 3HaueHUE MePUOIUIECKOrO
3akoHa /[.1. Menneneena.
JKCIePUMEHTAIbHbIE METOAbI
U3y4eHNsl BelIeCTB U UX NpeBpalleHuii:
e J/[emoHCTparuu:

— BuIbI TabuI «Ilepuoanaeckas
CHCTEMa XMMHUUYECKUX IJIICMEHTOB

J.1. MenneneeBay»

W3MEHCHHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCOUHCHUMN

10 TIEpUOJIaM U TpyIinam
[leproanueckom CUCTEMBI

. 1. Menneneera

1.2

CrpoeHne BemecTsa.
MHuoroo6pasue
BEIIECTB

11

XuMudeckast cBsi3b. Buapl XuMmudaeckoun
CBSI3U: KOBAJICHTHAs, MOHHAS,
MeTaaandeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U JOHOPHO-AKIIEITOPHBIM.
DOHeprus U aivHa cBs3u. [1osipHOCTS,
HAPaBJIEHHOCTh W HACHIIIIAEMOCTh
KOBAJIEHTHOM CBA3U. KpaTHbIe CBS3H.
Bonoponnas cBa3b. MeKMOJIEKYIIApHBIE
B3aUMO/ICHCTBH.

BaneHnTHOCTH 1 BaJICHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b DJIEKTPOHHOU CTPYKTYPhI
MOJIEKYJI C ©X T€OMETPUYECKUM
CTpoeHHEM (Ha IpUMEpe COeAMHEHUN
3JIEMEHTOB BTOPOIO MEPUOJA).
[IpencraBiieHnEe 0O KOMIUIEKCHBIX
COCIUHEHUX.

PackpbIBaTh CMBICIT H3yYaeMbIX
MOHATUH (BBIIEIATh UX XapaKTePHBIC
MIPU3HAKH ) U TIPUMEHSITH OTH ITOHSATHS
MIpU OMMCAHUU COCTaBa U CTPOCHUS
BEIECTB, JIJI OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Onpenenars BUIbl XUMUYECKOU
CBsI3U (KOBaJICHTHOM, HOHHOM,
METAJTTUYECKOM, BOJIOPOTHOM)

B COCJIMHEHHUSIX, TUII
KPHUCTAJUIMYECKOMN PELIECTKU
KOHKPETHOTO BEIIIECTRA.

OOBIACHATH MEXaHU3M 00pa30BaHUS
KOBAJIEHTHOU CBSI3U (OOMEHHBIM

U TOHOPHO-AKIIENTOPHBIN ).
Onpenensitb BaJIGHTHOCTD U CTETICHB
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB
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CocTraB KOMIUIEKCHOIO HOHA:!
KOMILIEKCO0Opa30BaTeb, TUTaH/IbI.
Koopaunannonnoe uucio.
HomenknaTypa KOMILIEKCHBIX
COEIUHECHHU.

3HaUYeHNE KOMIIJIEKCHBIX COCIMHCHUM.
[ToHsATHE O KOOPAMHALMOHHOW XUMUHU.
BemectBa MoJIeKyJIIpHOTO

Y HEMOJIEKYJISIPHOTO CTPOECHUSI.

Tumbl KPUCTALTUYECKUX PELIETOK
(CTpYKTyp) U CBOMCTBA BEIIECTB.
[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
HcTtuHHBIE pACTBOPBL.
[IpencraBnenue

0 KOJUJTOMIHBIX PacTBOpax.

CnocoObI BeIpaXKeHUsI KOHIIEHTpaIuu
pPacTBOPOB: MaccoBas J0JIsl BEIIECTBA
B PacTBOpE, MOJISIPHAsI KOHIICHTPAITHSI.
HacplieHHbIe ¥ HEHACHIIIICHHbBIC
pacTBOpPHI, pACTBOPUMOCTb.
Kpucramnoruaparsi.

Kinaccuduxanust 1 HOMEHKIaTypa
HEOPTraHUYECKUX BEILIECTB.
JKCIePUMEHTAIbHbIE METOAbI

H3Yy4YCHHA BCHICCTB U UX npeBpameHnﬁ:

e J/lemoHCTparuu:
— MOJIENIM KPUCTALTUYECKUX PEUIETOK.

B COCUHEHUAX PA3JIMYHOIO COCTaBA.
OOBSACHATH 3aBUCUMOCTb CBOMCTB
BEILECTB OT BU/Ia XMMUYECKOU CBSI3U
Y TUIIA KPUCTAJUINYECKON PEIIETKU.
[IpoBOIUTE BBIYKCIICHUS

C HCTIOJIb30BAHUEM MOHSTHS
«MaccoBast A0S BEIECTBA

B PacTBOpe»
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e PacueTHbIC 3aJadyu:

— C HCIIOJIb30BAaHUEM ITOHSATUM
«MaccoBaig a0J1 paCTBOPCHHOIO
BCIICCTBA», «MOJIIPHASA KOHICHTALIWA»

1.3

XHUMHYECKHE PCaKIINn

19

Krnaccudukanys XuMHIYeCKIX peaKiuit
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUU. 3aKOH COXPaHEHHUS MacChl
BELLECTB; 3aKOH COXPaHEHUS U
[IPEBPALLECHUS] DHEPTUU ITPYU XUMHAYECKHUX
peakuusix. TeroBbie 3G hHeKThI
XMMHUYECKUX PEAKIUH.
TepMoxumMuyeckrue ypaBHEHHUS.
CKOpOCTh XMUMHYECKOU pEaKIMH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PAKTOPOB.
['oMoreHHbIE ¥ TETEPOreHHbIE PEAKIIUH.
Karanu3 u katanu3aropsl.

OOpatumMble 1 HEOOpaTUMBIE PEAKIUY.
Xumnueckoe paBHoBecue. KoHctanTa
XUMHUYECKOTO PAaBHOBECHSI.

@akTopbl, BAUSIOIME HA TOJIOKECHHUE
XUMHUYECKOTO PAaBHOBECHS: TEMIIEPATYPA,
JABJICHUE U KOHIIEHTPAILIMH BEILIECTB,
YYaCTBYIOIIUX B PEAKIUU.

[Tpunnun Jle [larense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CuiibHBIE U CJIA0bIE IEKTPOJIUTHI.
Crenenp qucconuanuu.

PackpbIBaTh CMBICI H3y4aeMbIX
HNOHATUHN (BBIICISTH UX XapaKTEpHbIE
NPU3HAKHN) U IPUMEHSTh 3TU MOHITHS
IIPU OTMIMCAHUU COCTaBa U CTPOCHHUS
BELIECTB, /ISl 00ObSICHEHUS
OTJICNBbHBIX (DAKTOB U SIBJICHHIA.
KiaccuduupoBars XuMu4yeckue
peaKuy Mo pa3InyHbIM IPU3HAKAM
(4uciy U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY 3P EKTY
pEaKLMH, U3MEHEHUIO CTEIICHEN
OKHUCJICHUS AJIEMEHTOB,
00paTUMOCTH, YHACTHIO
Karaau3aTopa H T.IL.);
CaMOCTOSITEJIbHO BBIOUPATH
OCHOBaHUS U KPUTEPHUH

JUIS Kaccu(UKaIuu XUMAYECKUX
pEaKIUHu.

OOBACHATH 3aKOHOMEPHOCTH
NPOTEKAHUSI XUMHUYECKHUX PeaKuit

C YYETOM UX SHEPTEeTHUECKUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOPOCTH XMMHYECKOU peaKuu
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Cpena BOJIHBIX paCTBOPOB: KMCJIOTHAS,
HEUTpAJIbHAS, IIEJIOYHAS.
Bonopoausrii mokaszarens (PH) pactBopa.
['mpponus cosent. Peakiiun HOHHOTO
oOMeHa.
OKHCIUTENHLHO-BOCCTAHOBUTEILHBIE
peaKIuu.

CTerneHb OKUCIICHUS.

OKuCIUTENIh U BOCCTAHOBUTEIb.
[Ipouecce! okucnenus

1 BOCCTAHOBJICHHS.

Baxxueiinme okucIuTeIn

11 BOCCTAHOBHUTEIIH.

Mertoj eKTpOHHOTO OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIaBOB
BCILIECTB.

JKCIePUMEHTAIbHbIE METObI
U3y4eHHUsI BelleCTB M UX NMpeBpPalleHuii:
e JleMOHCTpanuu:

— Ppa3JIoKEeHUE MEPOKCUIA BOAOPOIa
B IIPUCYTCTBHUH KaTajn3aTopa.

e JIlaGopaTopHBIE OIBITHI:

— MPOBEAECHUE PEAKIIUA HOHHOTO
oOMeHa;

— OIPEIIEIICHUE CPEIbl PACTBOPOB
BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJIUKATOpA.

B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(dakTOpOB, a TAKXKE XapakTep
CMEIIECHUS] XUMHYECKOTO PAaBHOBECHS
IOJ] BIIUSTHUEM BHEITHUX
BO3JICCTBUM (ITPHUHIINT

Jle lllaTenbe).

PackpbIBaTh CyIIHOCTB:
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
pEAKILHMI MOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO 0ajaHca dTUX
peaKkIuii; peakiuiit HFOHHOro 0OMeHa
MyTEM COCTABJICHHS UX MOJHBIX

Y COKpAIICHHBIX HOHHBIX YPABHEHUH;
peaKUMi TUAPOIIN3a, PEAKLIUN
KOMILJIEKCOOOpa30BaHUs

(Ha mpuMepe rTIPOKCOKOMILIEKCOB
IIMHKA ¥ aJTFOMUHUA).

[TIpoBOIUTE U ONKCHIBATH
XUMHUYECKUN IKCIIEPUMEHT:
ONPEICIICHUE CPEIbl BOJHBIX
pacTBOPOB BENIECTB; MPOBEICHHUE
peakiuii HFOHHOTO 0OMEHa; U3YyUYeHUE
BIUSTHUS PA3TUIHBIX (PaKTOPOB

Ha CKOPOCTh PEAKIUH U MOJI0KEHUE
XHMHUYECKOTO PABHOBECHSI.
CnenoBath mpaBujiaM MOJIb30BaHUS
XAMHUYECKOU MOCY 10U
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e [IpakTrueckue paboTHI:

Ne 1. BiiussHMe pazmuyHbIX

(hakTOpOB HA CKOPOCTh XMMHYECKOU
peaKuuu;

Ne 2. BausiHue pazmmyHbIX

(bhakTOpOB Ha MOJOKEHUE XUMUUYECKOTO
paBHOBECHS;

Ne 3. Xumunueckue peakiuu

B pacTBOpPax 3J1EKTPOIUTOB.

e PacueTHble 3a1aun:

— pacyeThl MacChl BELIECTBA

WM 00beMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE

WM 00BEMY OJTHOTO

U3 YYaCTBYIOUIUX B PEAKIINU
BEIIECTB;

— BBIYMCIIEHUE MACCOBOM JOJIU

Y MOJISIPHOM KOHIIEHTpAIMH1 BEIIECTBA
B PacTBOpE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA
peaKIuu, €CJIU OJTHO U3 BEIIECTB 1aHO
B BHUJIE pACTBOPA C ONPEACIECHHOMN
MAacCCOBOM J0JIEW paCTBOPEHHOTO
BEILIECTBA

1 J1a0OpaTOPHBIM 000Dy TOBAaHHEM.
[IpencraBisaTe pe3ynbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (popme 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEAKLINN

¥ JIeNaTh BBIBOJIBI HA UX OCHOBE.
[IpoBoaUTH BEIYMCICHUS:

C UCIOJIb30BAHUEM TIOHSATHUS
«MaccoBas J10JIs1 BEIleCTBa

B PACTBOpE», a TAKXKE M0 YPAaBHEHUSIM
XUMHUYECKHX PEaKLnii, B TOM YHCIIe
TEPMOXHUMHUYECKUE PACUEThI

Hroro no pazgeny

39
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1 | Hemeramsl

31

[TonoxeHne HEMETAJLIIOB

B [leprnonueckon cucteme XUMUYECKUX
anemenToB /.M. MeHaeneeBa

1 0COOEHHOCTH CTPOCHUS UX aTOMOB.
dusnyecKrue CBOMCTBAa HEMETALIIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpe

KHCJIOPO/Ia, cepbl, hochopa 1 yriepoia).

Bonopoa. [lonyuenue, pusnyeckue

Y XUMHUYECKHE CBOMCTBA (peaKIuu

C METaJyIaMU U HEMETAJJIaMH,
BOCCTaHOBJICHHE OKCHUIOB U COJIEH).
I'mppuasl. TorIMBHBIE 3JIEMEHTHI.
l'anorensl. Haxoxaenue B mpupoze,
CHocoO0bI Moay4YeHus puzndyeckue

Y XMMUYECKUE CBOKCTBA.
I'anorenoBonopoasl. Baxxueimue
KHUCIIOPOCOIEpKAILNE COETUHEHUS
rajioreHoB. JJabopaTopHbie

Y TIPOMBIIIIJICHHBIC CTIOCOOBI MOTYUYCHUS
rajoreHoB. [I[puMeHeHre rajoreHoB

Y UX COCIMHECHUM.

Kucnopon, o3oH. JJabopatopHbie

Y TIPOMBIIILJICHHBIE CITOCOOBI MOTYUEHUS
kuciopoaa. ®uznueckue 1 XuMUYECKUE
CBOKCTBA KHCJIOPOJIA U 030HA; UX
npuMeHeHue. OKCuabl U IEPOKCHUIBI.

PackpbIBaTh CMBICT H3y4aeMbIX
MNOHATUH (BBIIEIATh UX XapaKTepHBIE
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BELIECTB, /ISl 00ObSICHEHUS
OTJIENBHBIX (DAKTOB U SIBICHUIA.
OO0BACHATH 00LIME 3aKOHOMEPHOCTHU
B U3MEHEHHUH CBOMCTB HEMETAIIJIOB U
UX COCUHEHUM C YYETOM CTPOECHHUS
UX aTOMOB U IIOJIOKECHUS

B [leprnonnueckon cucreme
XUMUYECKUX IJIEMEHTOB

J. 1. Meneneena.
XapakTepu3oBaTh (OMHUCHIBATH)
o0111e XMMUYECKUE CBOMCTBA
HEMETAJUIOB, X BAXXHEHIINX
COEIMHEHH, MOATBEPKIASL ITO
onucaHue NPUMEPAMH YPABHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIUHu.

CocTtaBnsTh ypaBHEHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii U peakiuii HOHHOTO OOMEeHa
Y PACKPBIBATh UX CYIIHOCTh

C MOMOIIBIO 3JIEKTPOHHOTO OanaHca
Y NOHHBIX YPABHEHUM.
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Cepa. HaxoxaeHue B mpupo/ie, CnocoObl
MOTy4eHUs!, PU3HICCKIE M XUMUYECKHE
cBorictBa. CepoBOOPOI, CYIb(DHIBIL.
Oxcupsl cepri(IV) u (V). Cepancras

Y cepHasi KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeneHue cepbl U €€ COeTMHEHU.
Azot. Haxoxaenue B mpupojie, Cocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30THCTasi M a30THAsI KUCITIOThI

U ux conu. OCOOEHHOCTH CBOWCTB
a30THOM KUCIOTHL. [ [pumeHenne azora

U €T0 COeIMHEHUN. A30THBIE YTOOpEHUSI.

®docdop. Haxoxaenue B mpupose,
CHOCOOBI MOoMy4YeHus1, GU3NUECKUe

U XuMu4eckue cBorictBa. Dochu s

u pochun. Oxcuast hocdopa,
optodocdopHas Kuciaora u ee Cou.
[Tpumenenue docdopa u ero
coenunennii. ochopusie yaoOpeHus.
Yraepoa. Haxoxienre B mpupose,
CHoCOOBI MoMy4YeHus1, Gu3nuecKkue

U XUMHUYECKue CBOMCTBA. OKCUIBI
yraepoaa(ll) u (IV), yronbHas kucnora
u ee conu. [Ipumenenue yriepoa u ero
COEUHEHHU.

XapakTepu3oBaTh BIUSHHE
HEMETAJJIOB M UX COCTMHEHHI

Ha KUBbIE OPTAaHU3MBI; OIUCHIBAThH
MPUMEHEHUE B Pa3IMYHBIX 00JIACTAX
MIPAKTUYECKOMN JIEATENBHOCTH
YeJI0BeKa.

[TonTBepkaaTh CymeCcTBOBaHUE
TEHETUYECKOM CBSI3U MEXY
HEOPraHWUYE€CKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuu.

[IpoBOAUTH peakuny,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB BEIIECTB; pacliO3HaBaTh
OTIBITHBIM MYTEM aHUOHHBI,
MPUCYTCTBYIOIIHE B BOJAHBIX
pacTBopax.

HaGmrogate 1 onmceIBaTh
J€EMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEJIbHO MJIAaHUPOBATH,
MPOBOJIUTH U OMUCHIBAThH
XAMUYECKUN SKCITIEPUMEHT
(JtabopaTopHBIE OTIBITHI U
paKTUIeCKue paboThI);
PEACTaBISATh PE3YJILTATHI
XAMHUYECKOT 0O SKCIIEPUMEHTA
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Kpemuuit. Haxoxnenue B npupoe,
CIIOCOOBI MOTYyUYeHHUS, PU3UICCKUE

U XUMHUUYecKue cBoiicTBa. OKcu
kpeMmHusI(I1V), kpeMHHEBast KUCIIOTA,
cuikatel. [I[puMeHeHrne KpeMHUs U ero
coenHeHH. CTEKII0, €ro MoJIy4cHHe,
BUJIBI CTEKOJL.

JKCrepUMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB U UX NMpeBpalleHuii:
e JleMOHCTpanuu:

— 00pa3Ibl HEMETAJIJIOB,

— TopeHue cepsl, pocdopa, xKeinesa,
MarHus B KHCIIOPOJIE.

e JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBCHHBIC PEAKITUU

Ha HEOPTaHUYECKHE NOHBI M KATHOH
BOJIOPO/A;

— TIOJIy4YE€HHE U COOMpPaHKE ra3oB.

o [IpakTrueckue pabOTHI:

Ne 4. Pemienue skcriepuMeHTaIbHBIX
3aza4 1o TeMe «l anoreHsy;

Ne 5. Pemenue skcnepuMeHTAIbHBIX
3anay no teme «Cepa u ee COeAMHEHUS.
Ne 6. Pemmenue 3xcnepuMeHTaIbHBIX
3a/1a4 1o TemMe «A30T 1 pocdop u ux
COETUHEHUS.

B (popMe 3anUCH YpaBHEHUIN
COOTBETCTBYIOIINX PEAKIIMI U 1€]IaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBath npaBUjIaM MMOJIb30BAHUS
XAMHUYECKOU TTOCYIOU 1
71a060paTOPHBIM 000PYAOBAHUEM.
[IpoBOIUTH BBIYKCIICHUS

110 YPABHEHUSIM XUMHUYECKUX
peaKuuu.

CaMoCTOSTENBHO INIAHUPOBATH

U OCYIIECTBJISITH CBOIO
MO3HABATEIBHYIO ICSITEIbHOCTD;
MPUHUMATh AKTUBHOE y4acTUE

B IPYMIIOBON y4eOHOM JIeATeIbHOCTH
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—PacueTtnble 3a1aun:

BBIUMCJICHHE MacChl BEIlECTBA

WM 00beMa ra3oB M0 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MAcCE

WM 00BEMY OJTHOTO M3 YUACTBYIOITUX
B PEaKIMHU BEILICCTB;

— BBIYMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaKIuu, €CJIH OJTHO U3 BEIICCTB UMEET
MIPUMECH;

— BBIYHCJIEHHE MaccChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
pEeaKIMH, €CITM OJHO U3 BEIIECTB JaHO
B BHJIC pacTBOPA C ONPEACICHHOMN
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIICCTBA;

— BBIYHCIICHUE BBIXOJIa TIPOYKTA
pPEeaKIMK OT TEOPETUICCKH BO3MOKHOTO

2.2

MeTtajuibl

23

[Tonoxxenne metamios B [lepuoanueckoit
CHUCTEME XUMHUYECKHUX AJIEMEHTOB.
Oc00EHHOCTH CTPOCHHUS AIEKTPOHHBIX
000J109€K aTOMOB METAIIJIOB.

OO6mue hu3nyecKre CBOMCTBA METAJLIOB.
[IpuMeHeHre MeTaIOB B OBITY, IPUPOJIE
u TexHuke. CriiaBpl METaJJIOB.
DNEKTPOXUMHYECKUH sl HAPSKEHU I
MeTaioB. O61mue cnocoObl MOMyYSHUS

PackprIBaTh CMBICT H3ydaeMbIX
MOHSATHUM (BBIICTSATH UX XapaKTePHBIC
MIPU3HAKH ) U IPUMEHSITH 3TH ITOHATHS
IIPH OTIMCAHUM COCTaBa M CTPOCHUS
HEOPTaHUYECCKHUX BEIIECTB,

JUIS1 OOBSICHEHHSI OT/ICIIBHBIX (PaKTOB
U SBJICHUM.

OOBsACHATH 0011IME 3aKOHOMEPHOCTH
B I3MEHEHUH CBOMCTB DJIEMEHTOB —
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METaJUIOB: THIPOMETAJUTYPIrus,

MUPOMETAILTYPIHUsl, HIEKTPOMETAILTY PTHsl.

[TonsATHE O KOPPO3UM METAIIIOB.
CnocoObl 3a1UThI OT KOPPO3HH.
OO6mr1ast XapaKTepruCcTHKA METAILIOB

| A-rpynmst [lepuoanueckoii cucTeMbl
XMMHUYECKUX 3JIEMEHTOB. Hatpuii

U Kajaui: mojiydeHue, Gu3ndeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEMIECTB M UX COCTUHCHUH.
OO6m1ast XxapakTepuCTUKA METAJIJIOB

Il A-rpymimst [lepruonnyueckoi cucteMbl
XUMHUYECKUX JJIEMEHTOB. Maruuii

U KaJbIUi: TTOTy4eHUe, PU3NIECKHe
U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE
MIPOCTHIX BEIIECTB M UX COCTMHCHUM.
XKecTtkocTb BOfbI U CIIOCOOBI €€
yCTpaHEHUSI.

AoMHUHMI: TIONTydeHue, GU3nIecKue
Y XUMHYECKHE CBOMCTBA, MPUMCHCHHE
IIPOCTOTO BEIIECTBA U €TO COSAMHEHUH.
AmMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCHJIA ATFOMUHUS,
TUAPOKCOKOMITIIEKCHI ATFOMUHUS.
OO6mr1ast xapaKTeprucTUKa METAIIOB
no6ouHbIX noarpymnmn (b-rpymi)
[Teprnoanueckoii CUCTEMbI XUMUYECKUAX

METAJJIOB U UX COCIMHEHUH C yYETOM
CTPOCHUS UX ATOMOB U TTOJIOKECHHUS
B [lepnonnueckon cucreme
XUMHAYECKUX 3JIEMEHTOB

. . Menneneena.
XapakTepu3oBaTh (ONMUCHIBATH)
o01ue XMMHUYEeCKUE CBOMCTRA
METAJJIOB, MX Ba)KHEUIIINX
COEAMHEHUM, MOATBEPKIAS 3TO
OTNMCaHNE MPUMEpPaMU YpaBHEHU N
COOTBETCTBYIOIINX XUMUYECKHUX
peaKkuuii; MPUMEHEHNE METAIIIOB

B Pa3JIMUHBIX 00JACTAX
MPAKTUYECKOM JIEATEIIbHOCTH
YEJIOBEKA, a TAKYKE UCITOJIb30BAHUE
WX JIJIS CO3JJaHuUsI COBPEMEHHBIX
MAaTepUaIOB U TEXHOJIOTUH.
OnuchIBaTh COCOOBI 3AIUTHI
METAJUIOB OT KOPPO3HUH.
PackppiBath CyIHoOCTh
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuii MocpeICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajlaHca ATUX
pEaKIUu.

[IpoBoauTH peakuumy,
MOATBEPKAAIOIINE XapaKTEPHBIC
CBOMCTBA U3y4Ya€MbIX BEUIECTB,
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AJIEMEHTOB. pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
duznyeckre 1 XUMUYECKHE CBOWCTBA METaJUIOB, IPUCYTCTBYIOIINE

XpoMa U ero coeTMHeHui. OKCUabI B BOJIHBIX pacTBOpax.

u ruapokcuasl xpoma(ll), (1) u (V1). ITpoBOUTH M ONKCHIBATD

Xpomatbl U AUXPOMATHI, UX XUMUYCCKUN IKCIIEPUMEHT
OKHUCJIUTEJIbHbIE CBONCTBA. (J1abopaTopHbBIE OMBITHI U
[Tomy4yeHue u mpuMEHEHHUE XpoMa. MpaKTUIECKUE paboThI);
Pu3NYECKHE U XUMAYECKUE CBOMCTBA IIPEICTABIIATh PE3YIbTaThI
Maprasia u ero COeNHEHUH. XUMHUYECKOTO IKCIIEPUMEHTA
OcHoBHble coenuHenus maprania (1), B (hopme 3amnucu ypaBHEHUI

V), (VD) u (VII). COOTBETCTBYIOIIMX PEAKIIUI U J€TaTh
[TepmaHTaHaT KW, €T0 OKUCIUTEIIBHBIC | BHIBOJBI HA UX OCHOBE.

CBOMCTBA. CnenoBath mpaBuiiaM MMOJIb30BaHUS
Pur3nUEeCKUEe U XUMUYECKHUE CBOKCTBA XMMHUYECKOU MOCY 10U

kKeJesa U ero coequHeHnid. OKCUasbl, 1 JIa0OpaTOPHBIM 000PYIOBAHUEM.
rugpokcuabl u conu xxenesa(ll) u (11). [TpoBOOUTH BBIUKCIICHUS
[TonydyeHue u mpuMEHEHHUE Keme3a 10 YPaBHCHHSIM XUMUYCCKUX

Y €T0 CILIAaBOB. pEaKIUH.

Mens: nonydenue, pusndeckue u CamocTOsATEIHHO UIAHUPOBATh
XUMUYECKUE CBONCTBA, TPUMEHEHUE U OCYIICCTBIIATH CBOIO

IPOCTOTO BEIIECTBA U €T0 COSAMHEHUH. MTO3HABATEIILHYIO JICATCILHOCTD;
[{uHK: mony4yeHue, pusndeckue MPUHUMATh AKTUBHOE Y9aCTHE

¥ XUMHYECKHE CBOMCTBA, MPUMCHCHHE B IPYMIIOBON y4eOHOM IeATEeIHbHOCTH

IPOCTOTO BEIIECTBA U €0 COEANHEHUH.
AmpoTepHbIe CBOWCTBA OKCUA

Y TUJIPOKCHJA ITMHKA,
THJIPOKCOKOMILJICKCHI IIMHKA.
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JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NpeBpPallleHMIi:
e JleMOHCTpauuu:

— KOJUIEKIUS «MeTaibl ¥ CIIaBbI»;

— B3aUMOJICVCTBUE LIEIOYHBIX

Y IIE€JI0OYHO3EMENIbHBIX METAJIOB C BOJIOM
(BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

e JlaGopaTopHBIE OMBITHI:

— B3aUMOJICVCTBUE LIEIOYHBIX

Y IEJIOYHO3EMENIbHBIX METAJIOB C BOJIOM
(BO3MOKHO UCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB);

— B3aUMOJICHCTBUE THUIPOKCHJIOB
QITIOMUHUS U [IMHKA C PaCTBOpaMHU
KHCJIOT U IISJIOUCH;

— KA4eCTBEHHbIE PEAKLIUH HAa KATUOHBI
METaJIOB.

e [IpakTueckue paboTh:

No 7. PerieHue 3kcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTaylyibl rIIaBHBIX
NOATPYIII;

Ne 8. Pemrenne skCepuMEHTAIBHBIX
3a7ad4 1mo reMe «MeTtauibl T0OOYHBIX

MIOATPYIIID.
e PacyeTHble 3a1aun:
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— BBIYHCJIEHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKLMH, €CIIU OJTHO U3 BEUIECTB JTAHO
B BUJIC PACTBOpPA C ONPEAECIEHHON
MAaCCOBOM JI0JIEW paCTBOPEHHOTO
BEILIECTBA, WJIH UMEET PUMECH;

— BBIYMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEaKLMH, €CIU OJTHO U3 BEUIECTB JTAHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MAacCCOBOM JI0JI€W paCTBOPEHHOTO
BEILECTBA;

— BBIYUCJICHUE BBIXO/a MPOIYKTa
peaKkuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny

Pasznea 3. XuMus M )KH3Hb

3.1

MeTtoabl O3HAHUS
B XUMUM.
XUMUA U KU3HD

Ponb xumuu B obecriedeHuun
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA.
IToHATHE O HAYYHBIX METONAX MTO3HAHUS

U METOJOJIOIMH HAYYHOI'O UCCIICAOBAHU.

HayuHble npuHIMIIBI OpraHu3aluu
XUMHUYECKOTO IPOU3BOJICTBA.
[IpoMmpliieHHbIE CIOCOOBI MOTYYESHHUS
BaXHEHUIIINX BEIIECTB (Ha MIpUMepe
IIPOU3BOJICTBA AaMMHAKA, CEPHOM
KHUCIIOTHI, MeTaHoa). [IpoMblineHHbIe
CIOCOOBI MOIYYEHUS METAJLIIOB

PackprIBaTh poOJIb XUMHUH B PEIICHUN
HEPreTUUCCKHX, CHIPhEBBIX

1 DKOJIOTHYCCKHUX TPOoOIeM
YEJIOBEUECTBA, OMMCHIBATH OCHOBHBIC
HaIPaBJICHUS Pa3BUTUS XUMHUYECCKOM
HAYKH M TEXHOJIOTHH.

[TpumensaTs mpaBuia 6€30MacHOTO
oOpallieHHs C BEIeCTBaMH,
WCITI0JIb3yEMBIMH B ITOBCETHEBHOM
KU3HU; a TAKXKE IPaBUIIa
0€30macHOr0 MOBEACHUS B IIEIISIX
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Y CIUIaBOB. XMMUUYECKOE 3arpsi3HEHUE
OKPYXaroUIEH CPeJIbl U €ro MOCIEICTBUS.
Ponps xumMuu B o0ecrieueHun
SHEPreTUYECKOoM 0€30MaCHOCTH.

XUMUS ¥ 3[I0POBbE YETOBEKA.
JlekapcTBeHHbIe cpencTBa. [IpaBuma
MCII0JIb30BaHUS JICKAPCTBEHHBIX
npemnaparoB. Posib XuMuu B pa3BUTHHI
MEIULIVHBI.

Xumust muiyd. OCHOBHBIE KOMIIOHEHTBI
muny. [Tuiessie 1o6aBku. Pons xumun
B 00CCIICUEHUH MMHIIEBON 6€30IaCHOCTH.
Kocmernueckue u napdromepHbie
cpeacrsa. berroBas xumus. [Ipasuia
0€30I1aCHOTr0 UCIIOIb30BaHUs MPEMapaToOB
OBITOBOIM XMMHH B IMOBCETHEBHOM KU3HH.
XUMHUsl B CTPOUTEINLCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepuaoB.

XUMHUS B CEIIbCKOM XO3SIUCTBE.
Opranuyeckue 1 MUHEPaJIbHBIC
yI00OpeHusl.

Heoprannueckue Mmarepuanbl
(KOHCTPYKIIMOHHbBIE MaTEPUAIbl, KPACKH,
CTEKJIO, Kepamuka). Marepuaibl

1151 SNEKTpoHUKHU. HanotexHosnoruu

cOepeReHns 310pPOBbS

Y OKPY’KAIOIIEW IPUPOJTHOMN CPELBI;
MNOHUMATh OMACHOCTh BO3JICHCTBUS
Ha JKUBBIE OPTraHU3MbI OIIPEICIICHHBIX
BEIIECTB, cMbICT nokazarens [1JIK,
MOSICHSITh HA IPUMEPAX CIIOCOOBI
YMEHBIIICHUS U TPEAOTBPAILICHUS UX
BPEIHOT'O BO3JCHUCTBUS.
AHaJIN3UPOBATh U KPUTUYECKH
OIIEHUBATh HH(POPMAIINIO, CBA3aHHYIO
C XMMHUYECKUMU MPOLECCAMU U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYXaOIIEH CPEIbI.

Hcnonb30BaTh MOJYyYEHHBIC 3HAHUS
U TIpeJicTaBlieHus o cdepax
JEATEeIIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJOTHSIMU,
KaK OCHOBY JIJIs1 ODUEHTAIINU

B BBIOOpE CBOEH OymyIei
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.
Hcnonws30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 111 O0OBSICHEHUS
U TIPOTHO3UPOBAHUS SBJICHUH,
MMEIOIIUX €CTECTBEHHO-HAYYHYIO
IPUPOJly, IPOTHO3UPOBATb,
aHaJIM3UPOBATh U OLICHUBATh

C TTO3UIINU IKOJIOTHUECKOHN
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0€30IMaCHOCTH IOCJIEICTBUS OBITOBOM
Y TIPOU3BOJICTBEHHOM JESTEILHOCTH
YeJI0BEKa, CBSI3aHHOM

¢ iepepaboTKOM BEIIECTB;
WCIIOJIb30BaTh MOJYYEHHbIC 3HAHUS
JUISL TIPUHSITUS. TPAMOTHBIX PEIICHU I
npoOJieM B CUTYAIIUsX, CBI3aHHBIX

C XMMHEH.

[TpuHuMaTh yyactue B 00CYKJICHUU
po0JieM XUMHYECKOMH

Y DKOJIOTUYECKOM HAIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3HITHIO
1o npo6JeMe 1 mpeaaarath
BO3MOJKHBIE ITyTH €€ pelIeHUs

Htoro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

102
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NEPEYEHb (KOJIU®UKATOP) MIPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOHN OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEPKAHUMS IO XUMHNHN

JUst poBeJIeHUsl €IMHOTO TOCYAapCTBEHHOrO 3K3aMeHa o xumuu (nanee — EI'D
0 XHMHH) HCIOJB3yeTCsS TMepedyeHb (KoAU(GUKATOpP) IPOBEPsSEMbIX TpeOOBaHUI
K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMbl CPEAHETO OOIIETrO
00pa30BaHMsI U AIIEMEHTOB COCPKAHHUSL.

IIposepsiembie Ha EI'D mo xumuu TpedoBaHus K pe3yjibTaTaM 0CBOCHHS OCHOBHOM
o0pa3oBaTesibHOI MPOrpaMMbI CpelHero o0uero 0o0pasoBaHmsi

Kon [IpoBepsiembie TpeOOBaHUSA K TPEAMETHBIM pe3yJibTaTaM OCBOCHUS
IIPOBEPSIEMOTO OCHOBHOI 00pa3oBaTeILHON IPOTPaMMBbI CPETHEr0 OOIIETro
TpeOOBaHUS 00pazoBaHUs

1 Brnanenue cucteMoli XUMHYECKUX 3HAHUM, KOTOpasi BKJIFOYAET:
1.1 OCHOBOTIOJIAraOIIKE MOHITHS (XUMUYCCKUMA SJIEMEHT, aTOM, U30TOIIbI,

9JIGKTPOHHAsE 000JI0YKa aroMma, S-, P-, O-3JeKTpOHHBIC OpPOHTAIIH
aTOMOB, OCHOBHOE 1 BO30YKJIEHHOE COCTOSIHME aTOMa, MOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb  OKHUCIICHMS,
XuUMuYeckas cBsi3b ( O- m T-CBA3b | xpaTHbIE CBSI3M), TMOPUIU3ALIMS
aTOMHBIX OpOuTaNel, KpUCTAIJIMYECKas: peleTka, MOJb, MOJIIpHAs
Macca, MOJISIpHBI 0OBEM, MOJSpHAs KOHIIEHTpAlUs, PpPacTBOPHI
(MCTUHHBIE, AUCTIEPCHBIE CUCTEMBI), KPUCTAILIOTUIPATHI, YTIAEPOIHBIH
CKeJeT, (PYHKIMOHAJIbHAS TPYIIa, paJuKall, ©30MEPbI, CTPYKTypHas
dbopmyna, wuzomepus (CTpyKTypHas, TreoMmeTpuyeckas  (Iuc-,
TPaHCU30MEPHsi), TOMOJIOTUYECKUIN PsAZ, TOMOJIOTH, YTIE€BOAOPO/BI,
KHUCJIOPOJI- U @30TCOAEpKAIINe COSTUHEHHSI, OMOJIOTHUECKH aKTUBHbBIC
BemecTBa  (YIJI€BOMBI, JKUPBI, OCJNKH), MOHOMEpP, TOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS, KPEKUHT,
pudOPMHUHT,  THIBl  XHMHUYECKMX  peakiuil  (OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIE, 9K30- U SHIOTEPMUUYECKHUE, PEAKIIMH HOHHOTO
oOMeHa, TroMO- W TeTepOoreHHble, OOpaTUMble U HEOOpATUMBIE),
pacTBOp,  DJIEKTPOJMUTBL,  HEAIEKTPOIMUTHI,  JJIEKTPOIUTHYECKAS
JUCCOLMAIMS, CTENEeHb AUCCOLUUALUN, OKUCITUTENb, BOCCTAHOBUTEID,
ANIEKTPOJIU3, CKOPOCTh  XMMHYECKOM  PEaKkUHH, XUMHYECKOE
pPaBHOBECHE)

1.2 TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX
BeliecTB A.M. byTnepoBa, Teopusi 3JIEKTPOJIUTUUECKON JTUCCOLUALINH,
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[Tepuoauyeckuii 3akon J1.11. Menpaeneena, 3aKoH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33PEHUYECKHUE
3HAHUS, JISKAIIUE B OCHOBE IOHUMAaHUS TPUUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUW, COBPEMEHHBIE IPEJCTABICHUS O CTPOCHHUH
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAJMOJIEKYJISIPHOM YPOBHSIX

1.3

MpCACTAaBJICHNUA (0) MCXaHHU3Max XUMHUYCCKHUX pCaKHHﬁ,
TCPMOANHAMUYICCKUX )51 KHMHCTUYCCKHUX  3aKOHOMCPHOCTAX ux
IMPOTCKAaHUs, O XUMHUYICCKOM PaBHOBCCUUN, JUCIICPCHBIX CUCTEMAaxX

1.4

q)aKTOJIOI‘HIIGCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJYUYCHHUU
1 0e30IIacHOM HMCHOJB30BAaHHMHM  BaKHEHIIIHMX HCOPraHNM4YCCKHX
N OPraHN4YCCKUX BCUICCTB B 6BITy " Hp&KTH‘-I@CKOfI ACATCIIPHOCTU
YCJIOBCKA

1.5

oO1re HayYHbIC TIPUHIIAITHI XUMUYECKOTO TIPOU3BO/ICTBA (Ha TpUMEPE
MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHUaKa, METaHoJa, MepepadoTKu
HeTH)

CdopMupoBaHHOCTH YMEHUH BBISIBIIATH:

2.1

XapaKkTEepHbIC TIPU3HAKM W B3aUMOCBSI3b M3YUYCHHBIX TOHSTHUM,
MPUMEHATh COOTBETCTBYIOLIWE TMOHATHS MPU OINUCAHWUUA CTPOCHUS
M CBOMCTB HEOPraHUYECKHMX M OpPraHMYECKUX BEIIECTB M UX
MpEeBPalICHU N

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHUN C MOHSTUSIMU U MPEJICTABICHUSIMU
JIPYTUX MPEIMETOB JyIsi 00Jie€ 0CO3HAHHOTO TOHUMAHUS U OOBSICHEHUS
CYIIHOCTH MaTepUaIbHOTO €UHCTBA MUPa

CdopMupoBaHHOCTH YMEHUS UCIIOJIb30BATh:

3.1

HAaMMCHOBAHHUA XHMHYCCKHUX COGI[I/IHCHI/Iﬁ MCKIYHApOJIHOI'0O COrO3a
TeOpeTquCKOﬁ u HpHKHaI[HOﬁ XMMHHN W TPHUBHUAJIIBHBIC HAa3BaHMA
BCHICCTB, OTHOCAIMMUXCA K HMIYUCHHBIM KJIaCCaM OPraHUYCCKHUX
N HCOPTaHUYCCKHUX COC}II/IHCHI/Iﬁ

3.2

XUMHUYECKYIO CHMBOJIMKY JJISI COCTAaBJICHUS (HOPMYJT HEOPTaHUUECKHUX
BEILIECTB,  MOJICKYJISIPHBIX M CTPYKTYPHBIX  (Pa3BEpPHYTHIX,
COKPAIIIEHHBIX W CKEJIETHBIX) (POPMYJT OpraHUYECKUX BEIIECTB

CdopMupoBaHHOCTH YMEHUS KJIACCU(UIIUPOBATS:

4.1

HCOPraHU4YCCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA
U KPUTCPUHU A1 KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHN4YCCKHC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA
U KPUTCPUHU AT KJ'IaCCI/I(bI/IKaHI/II/I N3Yy4aCMBIX XUMHUYCCKUX 00BEKTOB
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4.3

10 Pa3JIMYHBIM MPU3HAKAM (YHCITy U COCTaBY pEarnupyrolInX BEIIeCTB,
TeIIoBoMY 3(deKTy peakmuu, U3MEHEHHWIO CTEICHEH OKHCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEaKIIMK, YYACTHUIO KaTalIu3aTopa)

ChopMupoBaHHOCTh ~ yMEHHUS  XapaKTEPH30BaTh  DIJIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUM) U HOHOB
XUMHUUYECKUX 3JieMeHTOB |1 — 4 mepuonoB llepuoandeckoit cuctemsl
J.W. MenaeneeBa 1 UX BAJICHTHbIE BO3MOKHOCTH, UCIIOJIb3YS OHATHUS
S-, p-, d-2JIeKTpOHHBIC OPOUTAIN, SHEPTETUYCCKUE YPOBHH

ChopmupoBaHHOCTH YMEHHS OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U OOpa3yeMbIX UMHU COEIUHEHUU
110 IIEPUOJIaM U Ipylam

CpopMUpOBaHHOCT, YMEHHSI COCTABIISITh YPAaBHEHUSI XUMHUYECKHUX
pEaKLMi U PaCKPbIBATh UX CYLIHOCTH:

7.1

OKHCIHNTECIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ mocpeaCTBOM
COCTaBJICHUA JJICKTPOHHOI'O OajaHca dTHX peaKuHﬁ

7.2

YPaBHCHUA peaKuHﬁ Pa3JIMYHBIX THIIOB; IIOJHBIC M COKPAIICHHBLIC
YPaBHCHUA peaKuHﬁ HOHHOTI'O O6M€Ha, YUYUTBEIBass  YCJIOBHA,
IIPHU KOTOPBIX 3TH PCAKIIMHU UAYT A0 KOHIIA

7.3

peaKkiuii TUIPOIU3a, peakiuii KOMIUIEKCOOOpa3oBaHus (Ha mpUMepe
TUAPOKCOKOMITJIEKCOB I[UHKA U aJTFOMUHMUS)

CdopMupoBaHHOCTH YMEHUS IOJTBEPKAATh:

8.1

Ha KOHKPETHBIX IPUMEpax XapaKTep 3aBUCUMOCTH PEaKIIMOHHOM
CIIOCOOHOCTH OPTaHWYECKMX COCAMHEHHH OT KPaTHOCTH M THIIA
KOBaJICHTHON cBsi3u (O~ m T-CBA3N) p3auMHOTO BIUSTHHSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX, a TAK)Ke OT OCOOCHHOCTEH pean3aiun
Pa3INYHBIX MEXaHU3MOB MMPOTEKAHMS PEaKIIHi

8.2

XapakTEepHbIE XMMUYECKUE CBOMCTBA BEILECTB COOTBETCTBYIOLIMMHU
DKCIEPUMEHTAMU U 3aMKUCSIMU YPAaBHEHUN XUMUYECKUX PEaKIUN

CdopMUpOBaHHOCTh YMEHUSI XapaKTepHU30BaTh COCTaB U BaKHEUIIINE
CBOMCTBAa BEIIECTB, NMPUHALICKAITUX K OMNPEACICHHBIM KilaccaM
U rpynnaM COeIMHEHUH (MPOCThIE BEIIECTBA, OKCUIbI, THIPOKCHIBI,
COJIW; YTIIEBOJOPO/bl, MPOCThIE A(UPHI, CIUPTHI, (HEHOIBI, AJIbJIETUIDI,
KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIOKHBIE d(DUPHI, )KUPHI, YIIICBOIBI,
aMUHbBI, aMUHOKHUCJIOTBI, OCJIKH)

10

ChopMUpOBaHHOCTh YMEHHUSI MPOBOAMUTH PACUYETHl MO XUMHUYECKUM
dopmynaM U ypaBHEHUSIM XUMHUYECKUX PEaKUUi C HCIOJIb30BaHHEM
(bu3NYECKUX BETNYHH:
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10.1

Macchl (0ObeMa, KOJMYECTBA BEIECTBA) MPOAYKTA PEAKIUU, €CIH
OJIHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOPA C ONPEIAECICHHON
MacCOBOHM [0JIE PACTBOPEHHOTO BEIIECTBA WJIM JTaHO B W30BITKE
(MMeeT MpUMECH )

10.2

MacCOBOM HJIM OOBEMHOM JT0JIM, BBIXO/Ia MTPOIYKTa PEaKIU

10.3

TeI10BOro A(hPekra peakiuii

10.4

00BEMHBIX OTHOIIICHUI Ta30B

10.5

10 HAXOXKJICHUIO XUMHIECKOU (DOPMYJTBI BEIIECTBA

11

Brnanenue cucreMoii 3HaHUN O METOJIaX HAYYHOI'O TTO3HAHUS SBJICHUN
MPUPOABI, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax W YMEHHUE
MPUMEHATh 3TH 3HAHUS TPU SKCHEPUMEHTAIBHOM HCCIIEIOBAHUU
BEILECTB U JUISI OOBSICHEHUS XUMHUYECKUX SBJICHHUI, UMEIOIIUX MECTO
B IIPUPO/IC, MPAKTUYECKON JEATEILHOCTH YEJIOBEKA U B IOBCEIHEBHOM
JKU3HU

12

ChopMHUPOBaHHOCT, YMEHHUS NPUMEHSTH (HMCIOJb30BaTh) 3HAHUS
O COCTaBE M CBOMCTBAaX BEIIECTB JJIsI SKCIIEPUMEHTAIBHON MPOBEPKHU
TUIIOTE3 OTHOCUTEIIBHO 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX
pe€akuuMii U TPOTHO3UPOBAHUS BO3MOXKHOCTEM WX OCYIIECCTBIICHUS;
CHUCTEMHBIC XUMHUUYSCKHUE 3HAHMS JIJIs1 0ObSICHEHUS U IPOTHO3UPOBAHMS
ABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY; ISl IPUHITUA
TPaMOTHBIX PEIICHUN MPOOJIEM B CUTYAIUSIX, CBI3AHHBIX C XUMUEH

13

CdhopmMHupoBaHHOCTh YMEHHUSI IIJIAHUPOBATH U MMPOBOAUTH XUMUUECKHI
OKCIIEPUMEHT (TOyYeHHEe M HW3YYCHHE CBOMCTB HEOPTaHMYECKUX
¥ OpTraHWYECKHX BEIIECTB, KAUeCTBEHHBIC PEAKIMH YTJIEBOJOPOJIOB
pPa3IMYHBIX KJACCOB U  KHUCIOPOJCOJAEPKALIUX  OPraHMYeCKHUX
BEIIECTB, PEUICHHE SKCIEPUMEHTAIBHBIX 33Jau M0 PACIO3HABAHUIO
HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB) C COOJIIOICHUEM MPaBHUII
Oe3zomacHOro oOpamieHuss C  BellecTBaMHM U J1a0OpaTOpHBIM
o0opyaoBaHueMm; (popMyITupoBaTh LEIN UCCIST0BAaHUS; IPEICTABIATh
B pa3nuyHOW ¢dopMe pe3ybTaTbhl 3KCIEPUMEHTa, aHAIM3UPOBATH
U OLIEHUBATh UX JOCTOBEPHOCTD

14

ChopMHupOBaHHOCT, YMEHHUS OCYILIECTBIISATH I€JICHAIIPABICHHBIH
MIOMCK XUMUYECKOW HH(POPMAIIMHU B PA3IMIHBIX UCTOUHUKAX (HAyYHAs
U y4eOHO-Hay4Has JUTepaTypa, CpeAcTBa MacCOBOW HH(OpMaINH,
ceTb IHTEpHET U Apyrue), KpUTUYECKH aHATU3UPOBATH XUMUYECKYIO
uH(popMalIo, NepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU
C TIOCTaBJIEHHOW y4eOHOM 3a1aueit
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15

ChopMupoBaHHOCTh yMEHHUSI TPOTHO3UPOBATH, aAHAJIU3UPOBATH
U OlLICHUBATh MH(GOPMAIIHIO C TIO3UIIUHA KOJIOTHYECKON 6€3011acCHOCTH
MOCJEACTBUNM OBITOBOM 1 MPOU3BOJCTBEHHOM JIEATEIIbHOCTH YEJIOBEKA,
CBSI3AHHON ¢ mepepaboTKoil BemiecTB; CHOPMUPOBAHHOCTh YMEHHI
OCO3HAaBaTh OMNACHOCTh BO3JCHUCTBUS HA JKUBBIC OPraHU3MBbI
OMPEICJICHHBIX BEIIECTB, MOHUMAsi CMBIC IMOKa3aTelssl MpeaeabHON
JONYCTUMOM KOHIIEHTpAIlMd, U TMOSCHATH Ha IpUMEpax CIOCOObI
YMEHBIIICHUSI W TPEAOTBPAIICHUST HUX BPEAHOTO BO3JACUCTBUSA
Ha OpPraHU3M YeJI0BeKa

IlepeyeHb 2JIeMEHTOB coAep:KaHus, IpoBepsieMbIX HA EI'D mo xumuu

Kon

HpOBGpHCMBII?I QJICMCHT COACPKAHHA

1

TeopeTnueckre OCHOBBI XUMUU

1.1

Crpoenne  BemectBa. CoBpeMEHHass MOJENb  CTPOEHUA  aToMa.
Pacnipenenenue 31eKTpOHOB 1O AHEPreTudeckuM ypoBHsIM. Kitaccudukanus
XUMUYECKHUX 3JIEeMEHTOB. OCOOEHHOCTH CTPOCHUS SHEPIEeTUYECKUX YPOBHEH
aToMOB (s-, P-, d-amemenToB). OCHOBHOE U BO30YXKIECHHOE COCTOSIHHMS
aTOMOB. DJIEKTpOHHAs KOHPUrypaius atoma. BaaeHTHbBIE AJIEKTPOHBI

1.2

[lepnonnueckas cucrema xumuueckux jsnemeHToB J[.M. Mennaeneena.
Ousnueckuii cMbich [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnsl
Y 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB 3JIEMEHTOB U WX COCAUHEHUM
10 TIEpUOJIaM U rpyIniaM. 3aKOHOMEPHOCTH B UBMEHEHUHU CBONCTB MPOCTHIX
BENIECTB, BOJOPOIHBIX COCTMHEHUM, BEICIIMX OKCUIOB U TUJIPOKCUIOB

1.3

BaneHTHOCTh. DeKTpoOTpULATEIbHOCTh. CTENEHb OKUCIECHUS

1.4

Bunpl xumuueckod CBA3u (KOBAJICHTHAsl, WOHHAs, METAJIMYECKas,
BOJOPOJHAs) M MEXaHU3Mbl €€ oOpa3oBaHusA. MeEXKMOJICKYISIPHBIC
B3aMMOJECUCTBUA. BemecrBa MOJIEKYISIPHOTO W HEMOJIEKYJSIPHOTO
cTpoeHusl. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOICTBA
BEIIIECTB OT TUNA KPUCTAIIIMYECKON PEIIETKH

1.5

Xumnueckast peakuusi. Kiaccudukanms XAMUYECKUX  pEaKIuu
B HEOPraHMYECKOM M OPraHMYECKON XHUMHUHU. 3aKOH COXPaHEHHUS MacChl
BEIIICCTB

1.6

CKOpOCTh peakIyy, ee 3aBUCUMOCTb OT Pa3INYHbBIX (DAKTOPOB

1.7

TernoBble 3 PeKThl XUMUUECKUX peakiuil. TepMOXUMHUUECKUE YpaBHEHUS

1.8

O6patuMble peakiuu. XUMUYeckoe paBHoBecue. DakTopwl, BIMSIONINAE
Ha COCTOAHME XUMHU4YECKOTO paBHOBecus. [Ipunnun Jle [llarense
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1.9

Onektponutuyeckas aucconuanusa. CuiibHble U Cia0ble DJIEKTPOJIMTHI.
Cpena BOAHBIX pPACTBOPOB BEILIECTB: KHUCHAs, HEUTpajbpHas, LIEIOYHAS.
Crenenb qucconuanuu. Peakiimm noHHOTOo 0OMeHa

1.10

I'mpponus conet. MonHOE mpousBeneHue BOIbl. BOMOPOIHBIN MOKAa3aTEIb
(pH) pactBOpa

1.11

CriocoObl  BbIpaXEHMsSI KOHLEHTpPAllMM pacTBOPOB: MaccoBas  JI0JIs
PaCTBOPEHHOIO0  BEIIECTBA, MOJSApHAsA KOHUEHTpauus. HacelmeHHbie
Y HEHACBIILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl

1.12

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu.  [loBeneHue  BElECTB
B cpeax ¢ pa3HbIM 3HaueHueM pH. Metozsl 3iexkTpoHHOro OanaHca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJIEN

OCHOBBI HECOPTaHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHEHHM. Homenknarypa
HEOPIraHUYECKUX BEILECTB

2.2

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAIOB (HATpHM, Kalui, KalabIUM,
MarHui, alfOMAHUM, [IUHK, XPOM, KeJIe30, MEJIb) U UX coeauHeHui. O0mme
CIIOCOOBI MOTYYEHUSI METAJJIOB

2.3

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAIOB (TajJOT€HOB, CEPhI, a30Ta,
docdhopa, yriepoga U KpEeMHHs)) U HUX COCIMHEHUM (OKCHIOB,
KHUCJIOPOJICOJICPIKAIINX KHUCIIOT, BOJIOPOAHBIX COCTMHEHMI)

2.4

I'enernueckas CBA3b HCOPraHN4CCKUX BCIICCTB, IMPpHUHAIJIC)KAIINX
K pa3JIMYHbIM KJIacCaM

2.5

Nnentudukaius HeOpraHMYECKUX coearHeHud. KauecTBeHHbIE peakiuu
Ha HEOPTaHWYECKUE BENIECTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TOJOKEHUS TEOPUH XUMHUYECKOIO CTPOEHHUS OPraHWYECKUX
coenuHeHnid A.M. DbytiepoBa. VYTiepoAHBII CKEJNET OpPraHUYECKOU
MOJIeKyIIbl. KpaTtHOCTh XuMuUecKoi cBsasu, O~ m T-CBA3U  gpi- sp?-, sp-
ruOpuan3anuu  opOuTasied aTOMOB yrjiepojaa. 3aBHCHUMOCTh CBOWCTB
BEILIECTB OT XUMUYECKOI'O CTPOEHU MOJIEKYJI. I'omomoru. I'omonornyeckui
pan. M3omepus u u3oMepsl

3.2

[lonsitTue o QyHKUMOHANBHOW rpynne. OpueHTauuOHHbIE 3(PPEKTHI
3aMECTUTENIEH

3.3

[IpencraBnenue o kiaccupUKalMy OpraHMuecKux BemlecTB. HoMenknaTypa
OpraHUYEeCKUX COEAUHEHUH (CHCTeMaTH4YecKas)) U TpUBUAIbHbIE Ha3BaHUS
BAKHEUIIIMX MMPEICTABUTENEHN KIIACCOB OPTAHUYECKUX BEILIECTB
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3.4

CBoOoHOpaMKaIbHBIA W HWOHHBIM MeXaHu3Mbl peakimu. [lonsarue
o Hyksieoduse u anexkrpoduie. [Ipasuno Mapkosuukosa. [Ipasuio 3aiiiieBa

3.5

AJIKaHBI. XUMHYECKHE CBOWMCTBA  QJIKAHOB: rajJOreHupOBaHUE,
JNETUAPUPOBAHUE, TEPMHUUYECKOE PAa3JI0KEHUE, KPEKUHT, HW30MEpHU3ALUS,
ropenue. Ilomydenme ankanoB. I[[ukmoankanel. Crenuduka CBOWCTB
HUKJIOAJKAaHOB C MaJIbIM pa3MepoM LUKiIa. Peakuuu mNpuCOETUHEHUS
U PaJUKAIBHOTO 3aMEILICHUS

3.6

AJIKEHBI. XUMHUYECKHE CBOMCTBA: peakuuu IIPUCOEINHEHHNS
(ramoreHupoBaHuE, THIPUPOBAHKUE, TUAPOrAIIOr€HUPOBAHNE, THApPATALNs),
TOpPEeHMsI, OKUCIEHUS U oaumepu3auuu. [IpoMbliieHHbIe U TabOpaTOpHbIE
CIOCOOBI MOTYYEHHUSI AIKEHOB

3.7

AJKagueHbl. XMMUYECKUE CBOMCTBA aJKaJUEHOB: PEAKIIUHA TPUCOCTUHEHNUS
(ruppupoBaHHMe, TaJOTCHHPOBAHHWE), TOPEHUS W  MOJUMEPH3AIINH.
[Tomy4yeHnune ankaaneHOB

3.8

AJKWHEL. XUMHUYECKUEC CBOMCTBA: peakiuu MPUCOETUHEHUS
(rajioreHUpoOBaHUE, TUIPUPOBAHUE, TUApATAIUs, TUAPOTaJIOreHUPOBAHUE)
KaK CII0CO0 TOJyYeHHUs IIOJUMEPOB U JPYTrUX IIOJE3HBIX ITPOJYKTOB.
Peakmuu 3aMEIICHUS. ['openne aleTuJIeHa KakK HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JJIsi CBApPKA M PE3KM METAJUIOB.
[IpumeHenue aneTuieHa

3.9

Apenbl. XWMHYECKHE CBONCTBa OE€H30Ja: PEaKIUU 3JICKTPOPHIBHOTO
3aMeIICHHs], TIPUCOSANHEHUS (THAPUPOBAHKE, TaJIOTCHUPOBaHue). Peakius
ropeausi. OCOOEHHOCTM XHWMHYECKUX CBOMCTB Toiyona. llomydyenue
6enzona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ctuposa. [lommmepusarus
ctuposia. CriocoObl  MOJYy4YeHUST U NPUMEHEHHUE  APOMATHUYECKUX
YIJIEBOJIOPOIOB

3.10

Couptsl. IlpenenbHble OJHOATOMHBIE CHOUPTHL. XHUMHUYECKHE CBOICTBA:
B3aUMOJICCTBME C HaTPUEM KaK CHOCOO0 YCTAHOBJICHUS HAJIMYUSA
TUAPOKCOTPYMIBI, C TajJOr€HOBOJOPOJAMH KaK CHoco0 MOJydYeHUs
pacTBOpPUTEINICH, BHYTPHU- M MEXMOJEKYJApHas aeruaparauus. Peakuus
ropenus. [lomydeHue sTaHosa: peakius OpOKEHUS TIIFOKO3bI, THApATAIUS
ATUJIEHA. DTWJIEHIVIMKONb W TIUUEPUH KaK NPEACTAaBUTENIU MPEIEIbHBIX
MHOTOaTOMHBIX CIIUPTOB

3.11

®enHos. XuMuyeckue cBoicTBa (heHona (peakuuu ¢ HaTpUueM, TUAPOKCUIOM
Hatpusi, Opomom). [lomydenue denona

3.12

Anbaernaml. XHUMHUYECKHE CBOICTBA MpENEIbHBIX aJIbJeTUI0B:
TUAPUPOBAHUE; KAYECTBEHHBIC PpEAKIUM Ha KapOOHUJIBHYIO TpYyMIy
(peakuust «cepeOpsHOrO 3epKaja», B3aUMOJICUCTBHE C THAPOKCHIOM
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meau (II). TlomyueHue mnpenenbHBIX albJIETHUAOB: OKUCIEHUE CIHPTOB,
rupaTaius aleTuiacHa. AIIeTOH KaK IpeICcTaBUTeNb KeTOHOB. OCOOEHHOCTH
peaKIuy OKUCIICHUS alleTOHa

3.13

KapOGoHOBBIE KHCITOTHI. XUMHUYECKHE CBOMCTBA MPEACITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMHYECKMX CBONCTB MYypaBBUHOMU
KUCHOTHL. [lolydyeHue mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE AJIKAHOB, AJIKCHOB, IEPBUYHBIX CIIMPTOB, albJACTUI0B. Briciiue
npeAeIbHbIC U HEMPeaeIbHbIE KAPOOHOBBIC KUCIOTHI

3.14

Cnoxuble 3¢upel u xkupbl. CrnocoObl MOJY4YEHUS CIOXKHBIX 3(QUPOB.
OOparumocth peakuuu 3Tepuduxanuu. IlpuMmeHenue croxHbIX 3(QHUPOB
B NMILEBOH U mHap(roMEpHON NPOMBIINUIEHHOCTU. JKHpBI KaK CIOKHBIE
3(UpHI TIIMLEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. XUMUYECKHE CBOICTBA
KUPOB: TUAPUPOBAHUE, OKUCIICHHE. | HIPOIN3, UM OMBUICHHE, )KUPOB KaK
CHoco0 MPOMBIIIJIEHHOTO HOJYyYEHUs COJIEeH BBICIIMX KapOOHOBBIX KHCIIOT.
MpL14 Kak con BBICIIMX KAPOOHOBBIX KHCIIOT

3.15

XVMMHUYECKHE CBOWCTBA TIJIFOKO3BI: PEAKUHUHU C YYaCTHEM CIUPTOBBIX
Y aJIbJICTUIHOM TPYIII U MOJIOYHOKHUCIIOE OpokeHue. [ [puMeHeHue riitoko3bl,
€€ 3HAYCHUE B JKMU3HEACITEIIBHOCTH OpraHusMa. J(ucaxapuasl: caxaposa,
MaibTO3a. BOoccTaHaBIMBaKOMIME M HEBOCCTAHABIMBAIOIIME AMCAXAPUIBL.
I'maponu3 nucaxapunos. [lommcaxapuael: kpaxman, rimkoreH. CTpoeHue
MaKpOMOJIEKYJI Kpaxmaila, IIIMKOT€HA U LeJI0a03bl. dusndeckne cBoicTBa
KpaxMajla ¥ LEeJUI0JIO3bl. XHMMHUYECKHE CBOMCTBA Kpaxmalsa: TMIPOJu3,
KAaueCTBEHHasl peakuus C HOAOM. XHMUYECKHE CBOWCTBA LIEJUIFOJIO3BI:
THJIPOJIN3, MOJydyeHue 3pupoB Leunono3bl. [loHsATHE 00 MCKYyCCTBEHHBIX
BOJIOKHaX (BHCKO3a, alleTaTHBIN HIEJIK)

3.16

AMuHBI. AMUHBI KaK OpPraHMYE€CKME OCHOBAHHUS: PEaKIUM C BOJOH,
KUCJIOTaMH, PEAKLIMS TOPEHUSA. AHUJIMH KaK MPEICTaBUTEh apOMATHUYECKUX
aMMHOB. XMMHUYECKHE CBOMCTBA aHMJIMHA: B3aMMOJICHCTBUE C KHMCIOTaMHU,
OpoMHOI1 BOOW, oOkucieHue. IlomyuyeHne amMUHOB aJKUIUPOBAHHEM
aMMHaKa ¥ BOCCTAHOBJIICHUEM HUTPOIPOU3ZBOIHBIX YTIIE€BOIOPOIOB

3.17

AMUHOKHUCIOTHI M O€JIKH. AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHMYECKue
coequHeHus. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yromue 6enku. XuMUIeCcKre
CBOMCTBa OEJIKOB: THUIPONU3, JAEHATypalus, KauyeCTBEHHbIC (LIBETHBIC)
peakiu Ha OeNKu

3.18

CtpoeHue U CTPyKTypa MHOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIUMEPOB
oT CTPOECHUS MOJIEKYJL. OcHOBHBIE CHOCOOBI [IOJIy4YEeHUS
BBICOKOMOJIEKYJIAPHBIX COCMHECHUN: peaKuuu MOJIMMEpPU3aLUU
1 oyimkoHieHcanuu. Kiaccudukarus BojgokoH
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denepanbHas padboyas nporpamma | Xumusi. 10—11 knaccer (yriryOaeHHBIH YPOBCHB)

3.19 | Unentudukamnms OPraHNYECKUX COEMHEHU. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a]1a4 Ha PACIIO3HABAHUE OPTAHUYECKHUX BEIIECTB

3.20 |T'enermyeckas CBS3b MEXIY KJIIACCAMH OPTaHUYECKUX COCTUHEHUM

4 XUMHS U KUA3Hb

4.1 Xumus B TOBCEIHEBHOM *)u3HU. [IpaBuiia 6e30macHO pabOThI ¢ €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOI XUMUU

4.2 Xumus U 310pOBbE. XUMHS B MEIUIUHE. XUMHUS U CEIIBCKOE XO3SMCTBO.
Xumuss B NPOMBIIUIEHHOCTH. XHMHS W DJHEPreTUKA: MPUPOIHBINA
Y TOMYTHBIN HEePTAHOM Ta3bl, UX COCTAaB U Ucnojb30BaHue. CocTaB HEPTH
U ee nepepadoTKa (MPUPOIHBIE ICTOYHUKH YTIIEBOJOPOIOB)

43 | Xumus U 3K0JI0TUsA. XUMHUECKOE 3arps3HEHHE OKPYXKaIoUIeil cpeibl U ero
nocneactsus. Oxpana rugpochepsl, TOUBbI, aTMOc(epsbl, (piopsl U (payHb
OT XUMHUYECKOTO 3arpsizHeHus. [IpobieMa 0TXx010B U TOOOUHBIX IPOAYKTOB.
AJbTepHATUBHBIE UCTOYHUKH SHEPTUU

4.4 OO6mue nmpeAcCTaBICHUS O MPOMBIIUICHHBIX CIIOCO0aX  TOJyYEeHHS
XUMUYECKUX BEIIECTB (Ha MpUMEpPE MPOU3BOJACTBA aMMHAKA, CEPHOU
KUCIIOTHI). YepHas W uBeTHas Metauryprus. CTEKJI0 W CHIIMKaTHas
MPOMBIIUIEHHOCTh.  [IpoMblniuieHHas opranudeckas xumus. Ceipbe
JUTSL OPTaHUYECKOW MPOMBILIIIEHHOCTH

5 Tumnbl pacyeTHBIX 3a7a4

5.1 PacueTsl Macchl BelecTBa Ui 00beMa ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM 00bEMY OJTHOTO U3 YYACTBYIOLIMX B PEAKIIUH BEILIECTB

5.2 Pacuetsl TeroBoro agexra peakuuu

5.3 | PacueTsl 0ObEMHBIX OTHOIICHUH Ta30B IPU XUMHUYECKUX PEAKITHSIX

5.4 Pacuetst Macchl (00beMa, KOJTMYECTBA BEIIECTBA) TPOTYKTOB PEAKIINH, €CITH
OJIHO M3 BEIIECTB JJAHO B U30BITKE (MMEET MPUMECH )

55 Pacuerst mMaccoBoil wiM OOBEMHOM MO BBIXOAA MPOIYKTa PEaKIUU
OT TEOPETHYECKH BO3MOKHOIO

5.6 | Pacuersl macchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTa PEAKIIMH, €CIH
OJHO M3 BEIIECTB JAHO B BHUJIE PACTBOPA C OINPEACICHHON MaCcCOBOM JI0JIEH
PacTBOPEHHOIO BEILIECTBA

5.7 Pacuerbl ¢ UCHONB30BaHMEM TMOHATUH «MaccoBas JAOJs», «MOJISIpHAs
KOHLIEHTpPAIH», «PACTBOPUMOCTH

5.8 | HaxoxzaeHue MOJIEKYJISpHON (OpMysibl OPraHUYECKOrO BEIIECTBA IO €ro

IUJIOTHOCTH W MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOAIIUMX B €r0 COCTaB,
WJIY 110 IPOJYKTAM CTOpaHus
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