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Pabouas mporpamMma 1o XUMHUU COCTaBIICHA HA OCHOBE:
denepanbHOrO roCyJapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAAPTA CPEHETO OOIIEero
oOpa3oBaHus;
[TpumepHoiil nporpammsl 1o yueOHbIM npeameTam. XuMus. 10 — 11 kiaccs.
porpammsl Kypca xuMuu uist 8-11 kimaccoB o0meo0OpazoBaTenbHbIX yupexaenuii I'.E.
Pymzutuc (M.: IIpocsemenue 2020 r.).
Crnucka y4eOHMKOB 00pa30BaTENBHOTO YUPEXKICHUS, COOTBeTcTByIomeMmy dDenepansHOMy
MEPEYHI0 YIeOHHKOB, YTBEP)KICHHBIX, PEKOMEH/IOBAaHHBIX (JOMYIIEHHBIX) K HCIIOJIb30BAaHHUIO B
o0Opa3oBaTeILHOM TIpoIlecce B 00pa3oBaTeNbHBIX yupexaeHusx Ha 2018 - 2019 yu. ropm,
peanu3yroux nporpaMmbl 001ero oopasosanus B coorBercTBUn ¢ GI'OC.
MecTto npenMera B y4eOHOM IJIaHe:
B cooTrBercTBUM ¢ yueOHBIM IUTAHOM WIKOJIBI Ha u3ydyeHue xumuu B 10 m B 11 kiaccax
otBOAUTCA 1 yac B Heaemto, 34 yaca B TOJ.
OTauunTeIbHbIe 0CO0EHHOCTH Y4eOHOro Kypca: MHOIO MPEyCMOTPEHO M3YYeHHE Ha ypOKax
XAMUU HaIlMOHAIBHO-PETHOHAIBHOTO KOMIIOHEHTa, KOTOPBI PAacTBOPEH CPeAr TE€M IpenMeTa,
YTO TO3BOJIUT aKTHBU3MPOBATH TIO3HABATENIBHYIO JAESITEIbHOCTh O0YUAIOIINXCS.
Inanupyemsle pe3yabTaThl OCBOCHHUS yI€OHOTO TIpeaMeTa « XUMHUSD 33 Kype CPeTHEro
o01rero oOpa3oBaHuUs
JInyHOCTHBIE pe3yJIbTaThl:
(hopMHUpOBaHHE YYBCTBA TOPIOCTHU 33 POCCUHCKYIO XUMUYECKYIO HAYKY;
(hopMupOBaHHE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS XUMHHU KaK HAyYKH M OOIIECTBEHHOW MPAKTUKH, a TAK)KE CONMATBHOMY, KYJIbTYPHOMY,
SI3BIKOBOMY U JYXOBHOMY MHOTOOOpa3WI0 COBPEMEHHOTO MUPA;
(hopMHUpOBaHHE OTBETCTBEHHOT'O OTHOIIECHUS K YUEHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPa3BUTHIO M CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMH K O0YUEHHUIO M TIO3HAHUIO, BEIOOPY
Oynmymei mpodeccun;
(hopMupoBaHNE KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B 00pa30BaTeIbHON, OOIIIECTBEHHO
MOJIE3HOH, Y4eOHO-HUCCIE0BATEIHCKOM, TBOPUECKON U IPYTUX BUIAAX JIEATECILHOCTH;
(dhopmMupoBaHHE IICHHOCTH 3I0POBOTO M 0€301MacCHOT0 00pa3a KU3HH; YCBOSHUE TTPaBUII
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MaCHOIO MOBEACHUS B UPE3BhIYANHBIX CUTYALIUSAX,
YTPOKAIOIIUX KU3HU U 3[JOPOBBIO JIIO/ICH;
(dbopMHpoBaHHE MO3HABATENBHON 1 MHPOPMALIMOHHON KyJIbTYphI, B TOM YKCJIE pa3BUTHE
HABBIKOB CaMOCTOSITENILHOM paboThl ¢ y4eOHBIMU OCOOUSAMHU, KHUT'aMH, TOCTYITHBIMU
MHCTPYMEHTaMH U TEXHUYECKUMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;
(hopMHpOBaHKE OCHOB SKOJIOTMUECKOTO CO3HAHMS HA OCHOBE MPU3HAHUS LIEHHOCTHU KU3HU BO
BceX €€ MPOSIBJICHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOILIEHUS K
OKpY’KaroleH cpene;
pa3BHUTHE CIIOCOOHOCTH K PEUICHUIO TBOPUYECKHX 3a7au, YMEHUS HAXOJAUTh aJIcKBATHBIE CIIOCOOBI
MOBEJICHUS U B3aMMOJCHCTBHSI C TapTHEPaMH BO BpeMsl yueOHOU 1 BHEYUEOHOM e TEIbHOCTH,
CIIOCOOHOCTH OLIEHUBATh IPOOJIEMHBIE CUTYAIlUU U ONIEPATUBHO IPUHUMATH OTBETCTBEHHbIE
pElIeHUs B Pa3IMYHbIX IPOAYKTUBHBIX BUJAX AesITeNbHOCTH (yueOHas, TOMCKOBO-
UCClieIoBaTeNbCKasi, MPOEKTHAs, U JIp.)
MertanpeaMeTHblIe pe3y/abTaThl:
OBJIAJICHUE HAaBBIKAMH CaMOCTOSATEIBHOTO MTPUOOPETEHUSI HOBBIX 3HAHWH, OpraHu3aluy yueOHOH
NeATeNbHOCTH, TIOUCKA CPEJICTB €€ OCYILECTBIICHUS;
yYMEHUE IJIaHUPOBATh MYTH JOCTHXKEHUS 11eIei Ha OCHOBE CAaMOCTOSITENIFHOTO aHaJIn3a YCIOBHM
U CPEe/ICTB AOCTHXKEHHSI 9THX L1eJIeH, BBIIENATh aJIbTEPHATUBHBIE CLIOCOOB! JOCTHKEHHS LU U
BbIOMpaTh Hanbosee 3PPEeKTUBHBIN CIIOCO0, OCYLIECTBIATH MO3HABATEIbHYIO pedIeKcHio B
OTHOILIEHUH JACUCTBUI M0 PEeIIEHUI0 YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;
MOHUMaHHe MPOOIeMbl, YMEHUE CTaBUTh BOIIPOCHI, BBIABUTATh THIIOTE3Y, JaBaTh OMpEACICHUs
MOHATHUSAM, KJIACCU(PULIUPOBATH, CTPYKTYPUPOBATH MaTEpUall, IPOBOIUTH SIKCIIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UINIO, (POPMYIHPOBATH BBIBOIBI M 3aKIIIOYCHHUS;



(dhopMHUpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOJIB30BaHUS HHCTPYMEHTOB U
TEXHUYECKUX CPEICTB HHPOPMAIIMOHHBIX TEXHOJIOTHH (KOMITBIOTEPOB M MPOTPAMMHOTO
obecrnieveHns ) Kak HHCTPYMEHTAIbHON OCHOBBI Pa3BUTHSI KOMMYHUKATHUBHBIX U
MO3HABATEIHHBIX YHHBEPCATbHBIX YICOHBIX JICHCTBHIA,
YMEHHE U3BJICKATh HH(DOPMALIHIO U3 Pa3INYHBIX HCTOYHUKOB (BKJIFOYAsT CPEICTBA MACCOBOU
nH(pOpMAaIUK, KOMIIAKT-IUCKH YIeOHOT0 Ha3HAYCHUS, pECypChl ceTn MHTepHeT), yMeHue
CBOOOHO TIOJIb30BATKLCS CIIPABOYHOM JINTEPATYPOH, B TOM YHCIIE M HA DJIEKTPOHHBIX HOCHTEIISX,
co0r01aTh HOPMBI HH(POPMAIIMOHHOW N30UPATETLHOCTH, ITHKH;
YMEHHUE Ha MPAKTUKE MOJIb30BAaThCS OCHOBHBIMH JIOTUYECKUMH MPUEMaMH, METOJaMU
HAOITIOJICHUS, MOJICIIUPOBAHNSI, 00BSICHEHUS, PEIICHHS MPOOIeM, TPOrHO3UPOBAHUS | JIP.;
YMEHHE OPTraHU30BaTh CBOIO KU3Hb B COOTBETCTBHHU C MPEACTABICHUSIMU O 3JJ0POBOM 00pasze
YKU3HH, MPaBax U 00A3aHHOCTIX IpakJIaHUHA, IIEHHOCTAX OBITHS, KYJbTYPhl U COIMATILHOTO
B3aUMOJICHCTBHS,
YMEHHUE BBITIOIHATH TO3HABATENbHBIE U MPAKTUYECKUE 3aJJaHUsI, B TOM YHCII€ TPOCKTHBIE;
(dhopMupOBaHUE YMEHHUS CAMOCTOSTEIHFHO U aprYMEHTUPOBAHO OLIEHUBATh CBOM JIEUCTBUS U
JENCTBUSI OTHOKIACCHUKOB, COJCPKATEIHLHO 000CHOBBIBAs MPABWIBHOCTD WU OMIMOOYHOCTh
pe3ynbTaTa, a TAKXKE CBOM BO3MOYKHOCTHU B JIOCTHXKEHHUH II€JIA OTIPEICTICHHOM CII0KHOCTH;
yMeHHe paboTaTh B TpyIIIE.

IIpexMeTHbIE pe3yabTaThI:
0CO3HaHUE OOBEKTHBHOM 3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTA OOIIEeH KyIbTYphl U TPAKTUUYECKON JEATETHHOCTH YEJIOBEKa B
YCIIOBHUSIX BO3PACTAIOIIEH «XUMHU3AINN) MHOTHX c(pep KU3HU COBPEMEHHOTO OOIIECTBA;
OCO3HAHUE XUMHUYECKUX MPEBPAIEHNN OPTaHUYECKUX U HEOPraHUIECKUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBJICHHH )KUBOW W HEXKUBOW TIPUPOJIBI; YTIIyOJIEHUE MPEACTABICHUN O MaTepruaIbHOM
€IMHCTBE MHUPA;
OBJIaJIECHUE OCHOBAMH XMMHYECKON I'PaMOTHOCTH: CIOCOOHOCTBIO aHATM3UPOBATh U OOBEKTUBHO
OIICHUBATh KU3HEHHBIE CUTYAIlUH, CBSI3aHHbIE C XMMHEH, HaBBIKaMHU 0€3011acCHOr0 00paIIeHHus ¢
OpraHMYeCKMMH BEIIECTBAMH, UCIIOJIb3YEeMbIMU B TOBCEIHEBHOM JKU3HU; YMEHHEM
aHAJIM3UPOBATh U IJIAHUPOBATH SKOJOTHUYECKH 0€30T1acHOE MOBE/ICHUE;
(dbopMHpOBaHHE CUCTEMATU3UPOBAHHBIX MPECTABICHUIN 00 OPraHNYeCcKUX BEUIECTBAX, UX
MIPEBPALIEHUAX U IPAKTUYECKOM MPUMEHEHUH; OBJIa/IeHNE IOHSITUIHBIM aIapaToM U
CUMBOJIMYECKUM SI3bIKOM XUMUMU;
(dbopMHUpOBaHNE YMEHUN YCTaHABIUBAThH CBSA3HM MEXK/Y peaIbHO HAOMI0JaeMbIMU XUMUYECKUMU
SIBIICHUSIMU U TIPOIIECCaMH, OOBSACHATh IPUYUHBI MHOTOOOpa3Hsl BEIECTB, 3aBUCUMOCTb UX
CBOJCTB OT COCTaBa M CTPOCHUS, a TaKKe 00YCIOBICHHOCTh IPUMEHEHHS BEILIECTB
O0COOCHHOCTSIMU UX CBOICTB;
MpUOOpPETEHUE OMbITa IPUMEHEHHUS] XUMHUUECKUX METO0B M3YUEHHUs BEUIECTB U UX
MpeBpalleHuil: HaOMI0IeHNE 32 CBOMCTBAMU BEIIECTB, YCIOBUSAMU MPOTEKAHUS XUMUYECKHIX
peaxiuii; IpoBeIeHIE ONBITOB M XUMUYECKHX IKCIIEPUMEHTOB Pa3INYHOMN CIOKHOCTH C
MCI0JIb30BaHUEM J1a00OpAaTOPHOTO 000PYAOBAHUS U TPHUOOPOB;
YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHHUAX, 0KOTaX U APYTUX TPaBMaXx, CBSI3aHHBIX
C BEIIeCTBAMU U JIA0OPAaTOPHBIM 000PYIOBaHUEM;
OBJIaJICHUE TpUEMaMH padOThI ¢ HH(OPMaIIUEl XUMHUYECKOTO COIepP KaHMUsI, TPEICTAaBICHHON B
pasHoii ¢popme;
CO37[aHH€ OCHOBHI JUIsl (JOPMUPOBAHUS UHTEPECA K PACHIMPEHHOMY M YTITyOJICHHOMY MOJTYYEHUIO
XMUMHWYECKUX 3HAHUU 7S AeNbHEHIIero uX MPUMEHEeHHsI B KauecTBe c(ephbl CBOEH
npodeccuoHaNbHOM IS TENBHOCTH.
Kpowme Toro, B pe3ynbTare U3y4yeHus: XUMUU YUEHHK JOJDKEH:
3HaTh U IOHUMATh:
* XumMuyecKue nOHAmMus: YriaepoaHbIN CKeNeT, pafuKkaibl, (PyHKIIMOHATbHBIC TPYIIIIHI,
TOMOJIOTHUS, CTPYKTYpHasi U IPOCTPAHCTBEHHAs! M30MEPHsl, IPOCTPAHCTBEHHOE CTPOEHUE
OpPraHUYECKUX COSAMHEHUI, THOpHUIN3alus OpOuTae, MHAYKTUBHBIA U ME30MEPHBII



3P PEKTHI, STEKTPO I, HYKICO(PUI; BEIIECTBO, XUMHUUYECKHH IEMEHT, aTOM, MOJIEKYyJIa, Macca
aTOMOB M MOJICKYJI, HOH, PaJUKaJl, aJUIOTPOTIHSL, HyKJIH bl U H30TOIbI, aTOMHEIC S-, P-, d-
opOUTaANIH, XUMHYECKAs! CBSI3b, JIEKTPOOTPULIATEIbHOCTD, BAJIGHTHOCTD, CTEIIEHb OKHCIICHUS,
ruOpuau3anys opoUTase, MpOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYII, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBII 00BbEeM, BEIIECTBA MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHHSI, KOMILICKCHBIE
COEJIMHEHUS, TUCIIEPCHBIE CUCTEMBI, HCTUHHBIE PACTBOPBI, AEKTPOJIUTHYECKAS IUCCOLHALINS,
KHCJIOTHO-OCHOBHBIE PEAKIIMH B BOJHBIX pACTBOPAX, I'MIPOJIN3, OKUCIEHNE U BOCCTAHOBJICHUE,
AJIEKTPOJIN3, CKOPOCTh XUMUUYECKOH peakluu, MEXaHU3M pEeaKlUy, KaTajan3, TEMI0Boi 3pPexT
peaxkuuu, SHTaJIbIMs, TEII0Ta 00pa30BaHUs, FHTPONHSI, XUMHUUECKOE PABHOBECUE, KOHCTAHTa
pPaBHOBECHS, OCHOBHBIE TUIIbI PEAKIIMK B HEOPIraHUYECKOW U OPraHUYECKOW XUMUU;

OCHOBHbIE 3aKOHbL XUMUL: 3AKOH COXPAHEHUS MACChl BELLIECTB, IEPUOINYECKUI 3aKOH, 3aKOH
MIOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajjpo, 3aKoH ['ecca, 3aKOH JeMCTBYIOIINX MacC B KHHETHKE U
TEPMOJIMHAMUKE;

OCHOBHble Mmeopuu XUMUuY. TEOPUI0 CTPOESHUS OPraHUYECKUX COEIMHEHUHN; CTPOEHHS aToMa,
XUMHMUYECKOH CBS3H, DIEKTPOJIUTUYECKON JUCCOLMAIIMM, KUCIOT U OCHOBAHUI, CTPOEHUs
OpraHMYECKUX COEAMHEHUN (BKIIOYAsi CTEPEOXUMHUIO), XUMUUECKYIO0 KHHETUKY U XUMHYECKYIO
TEPMOJIMHAMHUKY

Ka1accugurayuio u HOMeHKaIamypy OpraHuuecKUX U HEOPraHMUECKUX COECAUHEHUI; TPUPOIHbIE
WMCTOYHHUKH YTIIEBOJOPOJOB U CIIOCOOBI UX MepepaboTKH;

8adiCHetiuue 8eulecmsa U Mamepuaisl: OCHOBHbIE METaJIbI U CILIaBbl, TpaduT, KBapll, CTEKIO,
LIEMEHT, MUHEpaJIbHbIE Y100peHus, MUHEpaIbHbIE U OPraHU4YE€CKHE KHCIOTHI, EJI0YH, aMMHUaK,
YTIEBOAOPOIbI, (PEHOJI, aHUITMH, METAHOJI, 3TaHOJI, 3TUJICHIJIMKOJIb, TTTUIEPUH, (OPMAIIbIIETH]L,
aleTanberu/], alleToH, TJII0K03a, caxapo3a, Kpaxmal, KiieT4yaTka, aMUHOKHUCIIOThI, OENKH,
HCKYCCTBEHHbIE BOJIOKHA, Kay4dyKH, I1JIACTMACChI, JKUPbI, MblJIa 1 MOIOLINE CPECTBA.

YMers:

* Ha3vl6amb U3y4EHHBIE BEIIECTBA 10 «TPUBUAIBHOI» WU MEXAYHAPOJHONH HOMEHKIIATYPE;

* 00BACHAMb 3aBUCUMOCTh CBOMCTB XMMHUYECKOI'0 3JIEMEHTA M 00pa30BaHHBIX UM BEIIECTB OT
MoJiockeHus B nepuoandeckoi cucreme .M. MenaeneeBa, oT MX cocTaBa U CTPOCHUS; PUPOTY
U C1I0co0bI 00pa30BaHMs XMMUYECKOH CBSI3U; 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKLUU OT
pa3nuyHbIX (PAKTOPOB, 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS;
PEAKIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX COEAMHEHUH OT CTPOSHUS MOJIEKYIT,;

* onpeodenAmy: BaIEHTHOCTh U CTENEHb OKUCICHUS XUMUUECKUX AJIEMEHTOB, 3aps]] MOHA, TUII
XUMUYECKOH CBSI3H, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, TUIT KPUCTAININYECKON PEeLIeTKH,
XapakTep cpesibl B BOJHBIX PACTBOPAX, OKUCIUTEIb U BOCCTAHOBUTEIIb, HAIIPABICHUE CMELICHUS
paBHOBECHS MO/ BIMSHUEM Pa3IMUHbIX (PAKTOPOB, H30MEPBI U TOMOJIOTH, IPUHAUICKHOCTD
BELIECTB K PA3JIUYHBIM KJIacCaM OPraHMYeCKUX COEAMHEHUH, TUIIbI peakLuil B OpraHuyecKoi 1
HEOPraHM4ecKoi XMMHHU, XapaKTep B3aUMHOTO BIIMSIHUS aTOMOB B MOJIEKYJaX;

* Xapakmepuzoeams S- , P- U 0-31IEMEHTBI [0 HX HOJIOKCHUIO B IIEPUOUICCKON CHCTEME
J.N.MenneneeBa; o01ue XMMUYECKHE CBOMCTBAa METAIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHM4eCKUX COCTUHEHUH; 00IMe XUMUYECKUE CBOMCTBA OPraHNYECKUX COCIMHEHU;
CTPOEHHUE U CBOMCTBA OPraHMYECKUX BEIIECTB (YrJI€BOJOPOAOB, CIIUPTOB, (DEHOJIOB, AJIbJIETHI0B
U K€TOHOB, KapOOHOBBIX KHCIOT, aMUHOB, aMUHOKHUCIIOT U YTJIEBOJIOB;

* 8LINOIHAMb XUMUYECKUL IKCnepuMerm TI0 PACTIO3HABAHNIO BAKHEHIIINX HEOPTAHUYECKUX U
OpPraHMYECKUX KOHKPETHBIX BEUIECTB;

* IPOBOOUMb PACHEéMmbl IO XMMUYECKUM (POpMysIaM U ypaBHEHUSM peakLuit

* ocyujecmensamy CaMOCTOSITENbHBIN MOMCK XMMUYECKOH MH(OPMAIUK C UCTIONb30BaHUEM
Pa3IMYHbBIX UCTOYHUKOB.

Hcnons3oBath HpHOGpCTeHHBIe 3HAHUA U YMCHUS B HpaKTHqCCKOﬁ ACATCIBHOCTHU 1
MMOBCEIHEBHOM JKU3HU IJIS:
IMOHMMAaHUS II100aIbHBIX npo6neM, CTOAIIUX NEpC YCIIOBCUCCTBOM, - SKOJIOTNYCCKUX,
OHEPTCTUYCCKUX U ChIPLCBBIX;



0O0BSCHEHUSI XUMUYICCKHUX SIBIICHUH, MPOUCXOISAIINX B IPUPOJIE, OBITY M HAa MPOU3BOJICTBE;
9KOJIOTUYECKHU TPAMOTHOTO TOBEJICHUS B OKPYKaIOIIEH cpelie;
OIICHKH BIIUSIHUSI XUMHUECKOTO 3arpsi3HEHUST OKPYKAIOIIEH Cpe/ibl Ha OPraHU3M YelIOBeKa U
JPYTHe KUBbIE OPraHU3MBI;
0e30MmacHO# paboThI ¢ BEIIECTBAMH B TAOOpaTopuu, OBITY U Ha MPOU3BOJICTBE;
OTIpeieJICHUsI BOBMOXKHOCTH MPOTEKAHMS XUMHUECKUX MPEBPAIICHUIN B PA3IUYHBIX YCIOBUAX U
OIICHKH MX TOCIICACTBU;
pacro3HaBaHus U UACHTU(UKAIINN BOKHEHIINX BEIIECTB U MAaTEPUAJIOB;
OIIEHKH KaueCTBa MUTHEBOM BOJIBI M OT/ICIBHBIX MUIIEBBIX MTPOIYKTOB;
KPUTUYECKOW OIICHKH JIOCTOBEPHOCTH XUMUYECKOW MH(DOPMAIINH, TIOCTYMAIOMIEH M3 Pa3IuIHBIX
HMCTOYHHUKOB.

Coneprxxanue y4eOHOro npeamera
10 knacc
Beeoenue (1 u)
[Ipeamert opranmdeckoit xumun. CpaBHEHNE OPTaHUYECKUX COCTUHEHUN ¢ HEOPTaHUYECKUMH.
[IpupoaHbie, HICKYCCTBEHHBIE M CHHTETHUECKHE COCTUHEHUS.
Tema 1. Teopusi cTpoeHUs OpraHu4ecKuX coeruHennii (3 u)
BanentHOCTh. X¥MHUECKOE CTPOCHHE KaK MOPSAOK COSTUHEHUS aTOMOB B MOJIEKYJI€ COTJIaCHO
uX BajleHTHOCTH. OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUIECKOTO CTPOCHHS OPTaHUYECKHIX
coequHeHui. [ToHATHE 0 TOMOJIOTUU U TOMOJIOTaX, K30MEPUU U H30Mepax. XUMHYECKUE
(hopMYITBI U MOJIETTH MOJIEKYJT B OPTaHUYECKON XUMHH.
Tema 2. Yr1eBo10pPOIbI U UX NPHPOIHbIE HCTOYHUKH (6 u)
[Ipuponnsiii ra3. Ankansl. [IpupoIHbIN ra3 Kak TOIUIMBO. [ OMOJIOTHYECKHI psAT, ©30MEPUS U
HOMEHKJIaTypa aJKaHOB. XMMHUYECKHe CBOWCTBA AJIKaHOB (Ha MPUMEpe METaHa U dTaHa):
TOpEHHE, 3aMEIIEHNE, Pa3JI0KEHUE U IeruaprupoBanue. [IpumeHenne ankaHoB Ha OCHOBE
CBOWCTB.
AJKeHBI. DTUJIEH, €0 TIOJIydeHHE (IETHAPUPOBAHUEM dTaHa U ICTUAPATAIIMEH 3TaHOIA).
XHWMHUYECKUE CBOMCTBA ATHJICHA: TOPEHHE, KAUECTBEHHBIE PEAKIINH, THAPATALINS,
nosmMepu3anus. [lonuaTrien, ero cBoiicTea u npuMmeHeHue. [lpumeHenne 3TuineHa Ha OCHOBE
CBOWCTB.
Ankaauens! U kayuyku. [TonsiTue 06 ankagueHax Kak yriaeBoJopoax ¢ AByMs ABOMHBIMU
CBS3IMH. XMMHYECKHE CBOMCTBA OyTaaueHa-1,3 u uzomnpeHa: odecuBeurnBaHue OPOMHOM BOJIBI U
MoJMMepu3anus B Kayuyyku. Pe3una.
ANKUHBL. ATIETHIIEH, €ro MOJIy4YeHHEe TUPOIM30M MeTaHa U KapOUAHBIM criocoOoM. XUMUYECKUE
CBOICTBa alleTUJIeHa: ropeHue, odeclBeynBaHue OPOMHO BOJIbI, TPUCOEAUHEHNE
XJIOPOBOOPOJIa U ruapaTanus. [Ipumenenue aneTuneHa Ha OCHOBE CBOMCTB.
benzon. [Tonyuenue 6eH30J1a U3 reKcaHa u aleTuieHa. XMMHUECKUe CBOICTBa OeH301a:
ropeHue, raloreHupoBanue, HuTpoBanue. [Ipumenenue 6eH3071a HA OCHOBE CBOICTB.
Hedts. Coctas u nepepadotka Hedptu. Hedrenpomyksl. beHsun u nonsitue 06 OKTaHOBOM
YuCIe.
Hemonctparuu. ['openne anerunena. OTHOIIEHHE dTUIICHA, alleTUIICHA U OEH3071a K pPacTBOPY
nepManrasara kanus. [lonydenue sTuneHa peakuuen qeruapaTaiuuy 3TaHoJia, aleTuieHa
KapOuIHBIM criocoOoMm. PaznoskeHne kaydyka Mpu HarpeBaHUU, UCTIBITAHUE MPOTyKTOB
pasnokeHus Ha HenpeaenbHoCTh. Komnekius o6pa3ios HeTH U HEPTETPOIYKTOB.
JIaboparopHbie onbITh. 1. OnpeaeneHue 3IEMEHTHOTO COCTaBa OPraHNMUECKUX COSAMHEHUN
2. UsrotoBneHne Mojeneit MOJIeKyn yrieBoopoa0oB. 3 OOHapykeHre HenpeeIbHbIX
coenuHeHUH B )kuakuxX Hedrenpoaykrax. 4. [TonydyeHue u cBoiicTBa alleTHIICHA. O.
Oznakomienue ¢ kosuieknuen «HedTh U MpoayKTHI ee mepepadoTKM».
Tema 3. Kuciaopoacoaepsxamue opraHudeckue coeJMHEHUs] M UX NPUPOJAHbIE
ucrouyHuku (7 u)
EnuHcTBO XMMUYECKOM OpraHu3alny KUBbIX OPraHu3MOB. XUMUYECKUNA COCTaB KUBBIX
OpraHU3MOB.



Crnuptsl. [lonydyenue aTaHos1a OpOKEHUEM TIIIOKO3bI M TUIpaTanuei 3TuiaeHa. ['uapokcunpHas
rpymnna kak gyHkuuonanabHasd. [IpencraBienne o BOJOPOJHOM CBSI3H. XUMHUECKHE CBOCTBA
ATaHOJIa: TOPEHHUE, B3aUMOJICHICTBHE C HaTpUEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(UPOB,
OKHUCJIEHHE B anbjaerull. llpuMenenue 3raHosia Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €TI0
IIOCJIEJICTBUS U MIPEAYIPEXKICHUE.

[TonsiTHE O MpEAENTbHBIX MHOTOATOMHBIX CIMpTaX. | TMIIEpHH KaK MpeACcTaBUTEIh
MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakiysi Ha MHOroaTOMHbIe criupThl. [Ipumenenue
[JIALIEpUHA.

®enoi. [lonyuenue peHosia KOKCOBAHUEM KaMEHHOIO yrisl. BzanMHoe BiiMsHUE aTOMOB B
MoJIeKyJe (heHoIIa: B3aUMOJICHCTBUE C TUAPOKCUIOM HATPHUS U a30THOUM KUCIOTOU. [IpuMenenune
(eHoJ1a Ha OCHOBE CBOWCTB.

Anbnerunpl. [lonydyeHue anbaeruioB OKUCICHUEM COOTBETCTBYIOLIUX CIIUPTOB. XUMUYECKHE
CBOMCTBA aNIbJETU/IOB: OKUCJIEHHE B COOTBETCTBYIOIIYIO KUCIOTY M BOCCTAHOBJICHUE B
COOTBETCTBYOIUN cnupT. [IpuMenenune popmanpaeruia 1 aleraibAeriia Ha OCHOBE CBOWCTB.
Kap6onoBsie kucnotsl. [Tonydenne kapOOHOBBIX KUCIOT OKHCIEHUEM allbJIETUI0B. XUMUYECKUE
CBOMCTBa YKCYCHOM KHCJIOTHI: O0IME CBOMCTBA C HEOPraHWUECKUMHU KHCIOTaMU U pPeaKys
stepudukanun. [[pumeHeHne ykCycHOM KUCIOTHI HA OCHOBE CBOMCTB. BhICIINE )KUpHBIE
KHCJIOTBI Ha IPUMEPE NaTbMUTUHOBON U CTEAPUHOBOM.

Crnosxnble 3¢upsl. [lonydenne cioxkHbIX 3gpupoB peakuuen stepruduxannu. CrnoxHble 3QUpsI B
npupoe, ux 3HaueHue. [I[pumeHeHmne cnoxHbeIX 3PUPOB HA OCHOBE CBONCTB.

Kups! kak croxabie 3(Upbl. XUMHYECKHE CBOMCTBA KUPOB: TUAPOIU3 (OMBIIICHNE) U
TUAPUPOBAHUE )KUJIKUX KUPOB. [IpMeHeHne UpoB Ha OCHOBE CBOMCTB.

VYrneBopsl. YTriaeBoibl, 3HaUYCHHUE YIIIEBOIOB B )KMBOW MPUPO/JIE U B )KU3HU YEJIOBEKA.

I'mroko3a - BemecTBo ¢ ABOMCTBEHHOW (DYHKIIMEH - aJIbICTHIOCTIHPT. XUMHUUECKHE CBOMCTBA
TJIIOKO3bI: OKUCJICHHE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, OpOKEHHE
(MonouyHOKHCIIOE U criupToBoe). [IprMeHeHne T0K03bl Ha OCHOBE CBOMCTB.

JemoncTparmu. OkuciaeHue cnupra B anpaeru]. KauectBeHHas peakiyus Ha MHOTOATOMHBIE
crupThl. Komnekius «KaMeHHBINH yrosis ¥ MpOAYyKTHI ero nmepepadboTkuy. KauecTBeHHBIC
peakiuu Ha GpeHo. Peakuus «cepeOpsHOTo 3epKaiay albJeruI0B U riIoKo3bl. OKHUCIeHne
aJIbJICTUJIOB U TJIFOKO3bI B KUCIOTHI ¢ moMotibto ruapokcuaa meau (II). [omyuenue ykcycHo-
3THII0BOTO 3Qupa. KauecTBeHHas peakiys Ha Kpaxmal.

JlaGopaTtopHbie onbIThl. 5 CBOMCTBA ATHIIOBOTO criupTa. 6, 7 CBOICTBA IIHIIEpUHA,
dhopmanpaeruna. 8 CroiicTBa yKCyCHOU KUCIOTHI. 9 cBoiicTBa )upoB. 10 CpaBHEHHE CBOMCTB
PacTBOPOB MbLJIa U CTUpaJbHOTO nopoiika. 11, 12 CpoiicTBa Iit0K03bI, Kpaxmaiia.

Tema 4. A3orcoaep:kamme opranndeckue Bemecrna (7 u)

Awmunsl. [Tonstre 06 amunax. [lonmyuenue apoMaTHueCcKOro aMuHa - aHUJIMHA - U3
HUTPOOEH30J1a. AHUIIMH KaK OpraHM4ecKkoe OcHOBaHKe. B3auMHoe BIUSHUE aTOMOB B MOJIEKYJIE
aHWIMHA: ocllablieHue OCHOBHBIX CBOWMCTB U B3auMoielicTBUe ¢ OpoMHOI Bosoil. [Ipumenenue
AQHUJIMHA HA OCHOBE CBOMWCTB.

AmuHOKUCIOTHL [loydyeHre aMMHOKHCIOT U3 KapOOHOBBIX KUCIIOT U TUAPOJIU30M OEIKOB.
XUMUYECKUE CBOMCTBA AaMUHOKHUCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCTUHEHUM |
B3aMMO/IEHCTBHE CO LIE0YaMHU, KUCIIOTaMU U JPYT C JIpyroM (peakuus NOJIUKOHICHCAINH).
IlenTuanas cBs3p ¥ nonunentuasl. I [puMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benxu. ITonyyenne 6e1KoB peakiyel NOJMKOHICHCAIIUH aMUHOKUCIIOT. [lepBuyHast, BropuuHas
U TpPETHYHAs CTPYKTYpbI O€IKOB. XUMHUYECKHE CBOMCTBA OEIKOB: TOPEHUE, ICHATypalts,
THJIPOJIN3 U IIBETHbIE peakunu. bruoxumuueckne GyHKINH OEIKOB.

I'enernyeckas CBA3b MEXAY KIacCaMU OPraHUYECKUX COECIUHEHUM.

Hyknennosble kuciaoTel. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTuaA0B. OOmuii mian
crpoenus Hykneotuna. Cpasuenue ctpoenus u Gpynknuit PHK u JIHK. Ponb HykienHOBBIX
KHCJIOT B XpaHEHHUHU U Tepeniaue HacneacTBeHHON nHdopmarun. [ToHsTie 0 OMOTEXHOJIOTUH U
TE€HHOW MH)KEHEPUH.

JIaGopatopusbie onbIThI. 13. CBoiicTBa OENKOB.



[Ipaktuyeckas padora Nel. MneHTudukanus opraHMuecKux CoOeANHEHHM.
Tema 5. Bruoioru4eckn aKkTHBHbIE OpraHuveckne coequnenus (5u)
®epMeHThl. DEPMEHTHI KaK OMOJIOTHYECKHE KaTau3aTopbl 0eKOBOM mpupoasl. OCOOCHHOCTH
¢dbyakronupoBanus pepmeHTOB. Posib pepMEHTOB B KU3HEACSITEILHOCTH KUBBIX OPraHU3MOB U
HapOJHOM XO35HCTBE.
Butamunsl. [lonstue o Butamunax. Hapyiienus, cBs3aHHbIE C BATAMUHAMU: aBUTAMHUHO3BI,
TUTIOBUTAMUHO3bBI U TUIIEPBUTAMUHO3BL. Butamuu C Kak mpeicTaBUTENb BOIOPACTBOPUMBIX
BUTAMUHOB M BUTAMUH A KaK MPEJICTABUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.
I'opmownsl. [ToHATHE 0 TOPMOHAX KaK TYMOPAIBHBIX PErYISTOPAX KU3HEIEATETbHOCTH Y KUBBIX
opranu3moB. MHCYIMH U afipeHaInH Kak MpecTaBUTeNn TopMoHOB. [Ipodunakrrka caxapHoro
nuaoera.
JlexapctBa. JlekapcTBEHHAss XUMHUSI: OT MAaTPOXUMUH 10 XUMUOTEpA. ACIIUPHH.
AnTOHMOTHKY U AucbakTepuos. Hapkotuueckue Bemecta. Hapkomanus, 6opr06a u
npoQuiIakTUKa.
JeMmoHcTparmu. Pa3noxkenue nmepokcuaa BOAOPOAA KaTala3oi ChIpOro Msca U CbIPOro
kapTodens. CMC, conepxamux sH3uMBL. VcnibiTanue cpensl pactBopa CMC unaukaTopHOi
Oymaroii.
JIaGopaTopHble ONBITHI. 3HAKOMCTBO ¢ 0Opa3amMmu MpenapaToB AOMaIIHEN, JJabopaTOPHOM 1
ABTOMOOWMJIBHOM anTeYKH.
Tema 6. UckyccTBeHHbIE H CHHTETHYECKHE TOJuMephI (3 u)
HckyccTBennbie moaumepsl. [lomydeHne HCKyCCTBEHHBIX MOJTUMEPOB, KaK MPOIYKTOB
XUMUYECKON MOAM(PUKAIINY MPUPOTHOTO TTOJTUMEPHOTO ChIPhsl. ICKyCCTBEHHBIE BOJIOKHA
(amreTaTHBIN 1mIENK, BUCKO3a), UX CBOICTBA U MPUMEHEHUE.
Cunretnueckue noauMepsl. [loaydyeHne CHHTETHYECKUX TOJIMMEPOB PEAKLIUSIMHU
MOJIMMEPHU3ALMHU U NOJIMKOHIeHcaunu. CTpyKTypa MOJMMEPOB JIMHEWHAsL, pa3BETBICHHAS U
MIPOCTpaHCTBeHHAs. [IpencTaBuTen CHHTETUUECKHX MIJIaCTMACC: MTOJIMA3TUIIEH HU3KOTO U
BBICOKOT'O JIABJICHUS, IOJIUNIPONWIECH U MOIMBUHUIXIOpUI. CHHTETUYECKHUE BOJIOKHA: JIABCAH,
HUTPOH U KalpoH.
HemoncTparmu. Konnekius miactMace u u3aeanil u3 Hux. KoJsimekium necKyCCTBEHHBIX U
CUHTETUYECKU BOJIOKOH U U3JEJINI U3 HUX. Pacrio3HaBaHHE BOJIOKOH.
JIaGoparopHble onbIThl. O3HaKOMIIEHHE ¢ 00pa3liaMu IJIaCTMACC, BOJIOKOH U Kay4yKOB.
[IpakTueckas paborta Ne 2. Pacnio3HaBaHue m1acTMacc M BOJIOKOH.
Tema 7. IloBTOpeHne MaTepHaJjia Mo Kypcy opranndeckoit xumuu (3 u)
Pewrenue 3aau u ynpaxHeHUH 10 KypCcy OpraHUYECKOM XMMUH, IOATOTOBKA, BBIIIOJIHEHUE U
aHaJIU3 UTOTOBOM KOHTPOJHHOU PabOTHI.

11 kaace KoauvecTBo yacos 33
1. Ctpoenne aroma. Ilepunoguueckuii 3axon u IICXD JI.U. Menaeneena (3 4)
Mogenu ctpoenus atoma. SAnpo u HykiaoHsl. Hykinuael u u3otonsl. nekTpoH. [Jyanusm
anekrpoHa. KBanTtoBblie uncia. ATomHast opOutans. Pacnipenenenue 31eKTpoHOB O OpOUTaIsIM
B COOTBETCTBUU C mpuHIMnoM [laynu u npaBusiom XyHaa. DneKTpoHHast KOH(UTYpalus aToma.
Banentnslie anektponbl. OCHOBHOE U BO30YK/I€HHBIE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS
KIacCcH(pUKAIsT XUMUYECKHX 3JIEMEHTOB (S-, P-, d- 21eMeHTBI). DJIeKTPOHHbIE KOHDUTYpAITHH
aTOMOB TIEPEXOIHBIX JIEMEHTOB.
CoBpemenHast popMyIHPOBKA MEPHOINUECKOTO 3aKOHA 1 COBPEMEHHOE COCTOSIHHE
MEPUOINYECKOMN cucTeMbl XuMHUecKux temeHToB .M. Menneneesa. Ilepuoanueckue coiicraa
AJIEMEHTOB (aTOMHBIE PAINYChI, SHEPTUS NOHHU3AIMH ) U 00pa30BaHHBIX UMHU BEIIECTB.
2. CTpoenue BemecTBa. XUMHYECKast CBA3b. (7 1)

KoBanentHas CB3b, €€ PAa3HOBUJHOCTHU U MCXaHU3MbI O6pa3OBaHI/I$L XapaKTCpI/ICTI/IKI/I
KOBaJICHTHOM CBs3U. KoMILIIeKCHBIC COCAMHCHMA. 3JICKTp00TpI/ILIaTCJIBHOCTB. CrerneHb
OKHCJICHHS U BAJICHTHOCTD. I I/I6pI/II[I/I3aI_II/IH ATOMHBIX Op6HTaﬂeﬁ. HpOCTpaHCTBCHHOC CTPOCHUC
MOJICKYIIL. HOJ’IHPHOCTB MOJICKYII. HonHas cBsa3b. MeTainyeckas CBS3b. BO,[[OpOI[Ha}I CB3b.
MC)KMOJ'ICKyJ'IﬂpHBIC B3auMoecTBus. EqnHas mpupoaga XuMHUICCKUX CBSI3€Il.



3. Xumnueckue peaknuu. (10 1)

Xumuueckue peakyuu u 3aKonomepHocmu ux npomekanus. Knaccupukanus XAMHYECKIX
peakuuii B HEOPraHMYECKOM U OpraHMuecKOd XMMUHU. 3aKOHOMEPHOCTH ITPOTEKAHUS
XUMUYECKUX peakiuid. Temnosbie 3¢ dexTsl peakuuii. Tepmoxumuueckue ypaBHeHus. CKOPOCTh
peaKmuu, ee 3aBUCUMOCTh OT Pa3InyuHbIX (hakTopoB. OOpaTUMOCTh peakuii. XHMHUYECKOe
paBHoBecue. KoncranTa paBHoBecHst. CMellleHue paBHOBECHS O] ISHCTBUEM PA3IUUYHBIX
daxropos. [Tpunanun Jle [llaTtenpe. XuMU4YecKue peakiini B BOJTHBIX

pacTBopax. DJIEKTPOJIUTHYECKas quccouuanus. Peakiun nonHoro oomena. ['naponms
OpraHMYECKUX U HEOPraHMYECKUX COCUHEHUN. 3HaUYeHUE TUAPOJIn3a B OMOJIOTHYECKIX
oOMeHHBIX Tporneccax. [I[pumMenenne ruiposm3a B IPOMBIIIICHHOCTH (OMBUICHHH KHUPOB,
MOJIy4Y€HUE TUIPOIU3HOTO criupTa). OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Kopposus
METaJIJIOB U €€ BUJbI (XUMUYECKas U IeKTpoxuMmuyeckas). CrnocoObl 3alIUThl OT KOPPO3UH.
DNeKTpoIn3 pacTBOPOB U paciuiaBoB. [IpakTuueckoe npyUMeEHEHNE IEKTPOIIN3aA.

4. Knaccupukauus HeOpraHM4eCcKUX U OPraHnvYecKux coequHeHui. (3 1)

Knaccudukaiys HeopraHmueckux U OpraHudeckux coennueHnit. Oxcuapl. KucioTsl.
OcnoBanus. Coym. XUMHUUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
coemHeHUH. KauecTBEeHHbBIE peaKIuy Ha HEOpraHNIeCKHe BelecTBa U noHbl. Kiaccudukarms
OPraHN4eCcKuX coequHeHU. CpaBHUTENIbHAS XapAKTEPUCTUKA CBOMCTB OPraHUYECKHUX U
HEOPraHMYECKUX KUCIOT, OCHOBAHUM U aM(POTEPHBIX COSAMHEHUH. [ eHeTHYecKas CBsI3b MEX Y
KJIaCCaMU OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUM.

5. Metauibl M HeMeTa/LIbl. (10 4)

XapakTepHble XUMHUYECKHE CBOWCTBA METAIJIOB, HEMETAJIJIOB U OCHOBHBIX KJIACCOB
HeopraHuueckux coequHeHuil. Ilenounvie memannpr. Od11as XapakTepUCTUKA TOATPYIIIIHL.
Ouznyeckue U XUMHUYECKHUEe CBOMCTBA IMTHUS, HATPHS U Kanus. VX mosryueHue u npumMeHeHue,
HaxoXxaeHue B mpupoae. OKcuIbl U MepoKCUIbl HATpHUs U Kanud. Enkue menouu, ux cBoicTBa,
nostyueHue u npuMernenue. Cou MeNoYHbIX MeTaioB. l]enouno-3emenshsle

memannwt. O01Ias XapaKTePUCTHKA NOArpymIbl. DU3nueckue U XMMUYECKUE CBOMCTBA MarHus
U KaJbIUsl, UX MOJy4YeHUEe U MPUMEHEHUE, HaXoKIeHue B npupoje. Coiau Kalblius U Maruus, ux
3HAYEHHUE B MPUPOJIE U KU3HU YeJIoBeKa. Anromunuil, ero Gpu3ndeckre U XMMHUIeCcKue CBOIMCTBA,
MOJIy4YeHUE U MPUMEHEHHUE, HaX0XKACHHUE B MIpUpoie. AFOMOCUINKAThL. AMPOTEPHOCTh OKCUIA
u ruzpokcuaa agromMuaust. Conu anmomunus. Ilepexoonsvie snemenmet (cepedpo, Meib, IIUHK,
XpOM, PTYTh, MapraHell, *ejne30), 0COOEHHOCTU CTPOEHUS aTOMOB, (DU3HUYECKHUE U XUMUYECKUE
CBOICTBa, MoJiydeHHE U npuMeHeHne. OKCHUIIBI U TUIPOKCHU/IBI STUX METAJIOB, 3aBUCUMOCTh UX
CBOMCTB OT CTETIEHU OKHUCIICHUS dJieMeHTa. Obujue cnocoowt nonyvyenus memannog. llousrue o
metauryprun. CruiaBbl (4epHble U IBETHBIE). [[pOM3BOACTBO UyTryHa U CTaNIH.

Booopoo. Tlonoxenue Boopoa B [lepuoandeckoii cucreme. CoeuHeHns: BOJIOpoJia ¢
MeTajulaMu ¥ HemeTaiuiamu. Boga. JKecTkocTh Bosibl M CLIOCOOBI €€ yCTpaHEHUs!.

TI'anozenwvr. O0ast XapaKTEepUCTHUKA MOATPYIIIBI FAJIOTEHOB. 1"al0reHOBOJOPOIHbIE KUCIOTHI U
UX cou — rajgoreHunsl. Kucnopoo. duznueckne 1 XMMUYECKUE CBOKCTBA, TIOJIYyYEHHUE U
IIPUMEHEHNE, HaX0KIeHUE B pupoe. Amtotponus. Okcunabl U nepokcupl. Cepa. Annorponus
cepbl. PuU3NUECKre U XUMUYECKUE CBOWCTBA CEPBI, €€ MOJy4YEHUE U IPUMEH EHUE, HAXOKICHHE B
npupoje. Cynbpuasl. Oxenp cepsl (IV), ero pusznyeckne u Xumuueckue cBONCTBa, NOIyUYeHHE U
npumenenue. Oxcun cepsl (VI), ero ¢pusnueckue 1 XuMU4ecKue CBOUCTBA, MOJTyYeHUE U
npuMeHenne. CepHucTas kucioTa u cynbduthl. CepHas KUCIOTa, CBOWCTBA pa30aBICHHON U
KOHIICHTPUPOBAHHOU cepHOU KucnoT. CepHast KUCIOTa KaK OKUCIIUTEIb. CYIb(aThl.
KadecTBeHHbIE peakiiuu Ha Cynbpua-, cyabpuT- u cynbhaT-uoHsl. A30m. duznyeckue u
XMMHMUYECKHE CBOMCTBA, MTOJIyY€HUE U IPUMEHEHUE, HaX0XACHNE B Ipupoae. Hutpuasl. AMmuax,
ero (pu3MyUecKue U XMMUYECKHUe CBOMCTBA, MOJyYeHNE U TPUMEHeHHe. AMMUavHas BOJa.



O6pazoBanue noHa aMMonus. Cojli aMMOHUS, KX CBOMCTBA, MOJTy4eHHE U IPUMEHEHHE.
KavectBennas peakuus Ha HoH amMoHus. Oxcun asota (II), ero pusznyeckne u XuMHIECKHE
CBOMCTBa, mosryueHue u npumeHenue. Oxcua azota (IV), ero ¢pusznueckrue u XuMUIECKHE
cBOMcTBa, nosydyenue u npumeHenue. Oxeup azota (11I) u azorucras kucnora, okcup azota (V)
1 a30THas kucyoTa. CBONCTBA a30THON KUCIIOTHI, €€ MOIy4eHHe U IpuMeHeHne. Hurpatsl, ux
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHE.

IIpakTnueckas padora Nel — ['eHeTHueckas CBsA3b MEXKIY KlacCaMd OPraHUYECKUX U
HEOPraHMYECKUX BEILECTB.



