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Paboyas mporpamma cocTaBjieHa Ha OCHOBE:

- (bemepalbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIFHOTO CTaHAApTa CpeAaHero ooduiero oOpa3oBaHus,
YTBEP)KJCHHOTO MpHKa3oM MunHucrepctBa oOpasoBanuss u Hayku P® ot 17.05.2012 Ne 413 (c
M3MEHEHHSIMU M JIOTIOJTHEHUSIMU ),

- ocHOBHOI1 0OpazoBarenbHOU iporpaMMbl COO MBY «lllkoma No20y;

- yae6Horo miana MBY «lllkona Ne20» ra 2019-2020 yueOnbIii TO;

- mporpammer:  O.C. T'abpuensn, Xumus. [Iporpamma cpenHero (moHOro) oOmiero o0pa3oBaHUs IO
xumun 10-11 kimaccer. M., «IIpocsemenue», 2019r.

VYuebnuk: ['abpuensa O.C., Xumus 10 kimace (6a30Bs1ii ypoBeHs). M., «/Ipoda», 2018r.

Ilnanupyemblie pe3yJibTaThl

IIpeamerHbIe:

1. B nmo3naBarenbHO# cdepe:
JaBaTh OMPEICICHUS WU3YUYCHHBIX TMOHITHHA: «XUMHUYECKUH DIIEMEHT», «aTOM», «HOH», «MOJICKYIay,
«TIPOCTHIE U CJIOKHBIE BEUIECTBA», «BEIECTBO», «XUMUYECKas (GOpMyla», «OTHOCHUTEIbHAsI aTOMHAas
Macca», «OTHOCHTENbHAs MOJIEKYJsipHash Macca», OpraHMYecKHue BeIecTBa, MX KiIacCUQUKAIUS U
HOMCHKJIATypa, CBOWMCTBA, IMOJIyUCHHWE W TPHUMEHCHHE; W30MEPHS, TOMOJIOTHS, TOJUMEPHI, THIIBI
XUMHYECKAX OPTaHWMYCCKUX PEAKITHH U JIp.
OTIMCHIBATH JICMOHCTPAITMOHHBIC H CAMOCTOSTEIFHO TIPOBEJCHHBIC XUMHUICCKIE SKCIICPUMEHTHI;
OTHCHIBATh M Pa3INyvaTh U3yUYEHHBIE KJIACChl OPraHMUYECKUX COCMHEHHM, XUMHUUECKUE PeaKIiy;
KJIaCCU(UIIMPOBATH U3yUYE€HHbIE OOBEKTHI U SIBICHUS;
JieNlaTh BBIBOJABI M YMO3AKJIIOUYEHUsS U3 HAOMIOACHUN, M3YYEHHBIX XHMHYECKUX 3aKOHOMEpPHOCTEH,
MIPOTrHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMH U3y4YECHHBIX;
CTPYKTYpUpPOBaTh HM3y4EHHBIH MaTepual U XUMHUYECKYI0 HH(OpMAalMIO, TOJYYEeHHYI0O U3 APYruX
HCTOYHUKOB;
MOJENUPOBATH CTPOCHHE OPraHUUECKUX BEIIECTB.

2. B 11IeHHOCTHO — OpUEHTAIIMOHHOH cdepe:
aHAJIM3UPOBATh U OLICHUBATH MOCIEJACTBUS Ul OKPYXKAIOIIel cpelbl OBITOBOM M IMPOU3BOJICTBEHHON
NesITEeIbHOCTH YEJIOBEKa, CBA3aHHOM C 1epepad0TKON BEIIEeCTB;

3. B tpynoBoii cdepe:
MIPOBOJUTH XUMUYECKHI SKCIIEPUMEHT;

4. B cdepe 6e30macHOCTH KUZHEIACSITETLHOCTH:
OKa3bIBaTh MEPBYIO MOMOIIb NMPH OTPABICHUSIX, 0KOTaX U APYrUX TPABMax, CBI3aHHBIX C BEIIECTBAMU
1 1a00paTOPHBIM 000PYAOBAHUEM.

MeTtanpeagMeTHBIMH Pe3yJabTATAMH ABJISIOTCSH:
MCIOJIb30BaHNE YMEHUN W HABBIKOB Pa3MUYHBIX BHUJIOB MO3HABATEIHHOU NEATEIBHOCTH, IPUMEHEHUN
OCHOBHBIX METOJIOB MO3HAHUSI (CUCTEMHO-UH()OPMAIIMOHHBINA aHAU3, MOJACTUPOBAHNE) I U3yUEHUS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH JeHCTBUTENFHOCTH;
WCIOJIb30BAHME OCHOBHBIX HMHTEJUIEKTYalbHBIX oOTmepaiuii: (GopMynupoBaHHE THUINOTE3, aHAIN3 U
CHUHTE3, CpaBHEHHE, O0OOIIeHHe, CHUCTeMaTH3allys, BBISBICHHUE MPUYUHHO-CIEJACTBEHHBIX CBS3€H,
MTOUCK aHAJIOTOB;
yYMEHHE T€HepUPOBATh UJCH U OTPEACISATh CPEACTBA, HEOOXOAUMBIE [Tl KX peaTn3alluy;
YMEHHE OTpeAeNsaTh IMeld M 3aJadd JeATeIbHOCTH, BBIOMpATh: CpEACTBA pealu3alud el U
MIPUMEHSTh UX Ha MPAKTUKE;



WCTIOJIb30BAHNE PA3MYHBIX HMCTOYHHKOB JUUIsl TMOJYYCHUS XUMHUYECKOW HH(POpPMAaLUHU, MOHUMaHUE
3aBHCUMOCTH COJICpKaHUs U (POPMBI IPEACTABICHUS HHPOPMALIIH.

IInanupyemble pe3yJibTaThl:
OOyyaromuiicas Hay4YuTCs:

— XapaKTepH30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHNE, N3MEPEHHE, YKCIIEPHUMEHT;

— ONHCHIBATh CBOWCTBA TBEPIBIX, JKHUJKUX, Fa3000pa3HBIX BEIIECTB, BBIJCISAS UX CYIICCTBCHHBIC
MIPU3HAKH;

— PacKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSITHH «aToOM», «MOJIEKYJa», «XHUMHUYECKUN
AIIEMEHT», «IIPOCTOE BEUIECTBOY», «CIOKHOE BEIIECTBO», «BAJIECHTHOCTBY, «XUMHUECKAs
peaKnus», HCIOJB3ysS 3HAKOBYIO CHCTEMY XHMHH; CMBICT 3aKOHOB COXPAaHEHHUS MacChl
BEIIIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOI TeOpHUH;

— pa3nuyaTh XUMUYECKUE W (PU3UICCKHUE SIBIICHUS;

— Ha3bIBaTh XUMHYECKUE DJIEMEHTHI,

— OIpeneNaTh COCTaB BEUIECTB MO WX (opMylsiaM; BaJCHTHOCTh aTOMa AJIEMEHTA B COSAMHEHUSX;
THTT XUMHYECKUX PEAKITUH;

— Ha3BIBaTh NPHU3HAKHU M YCIOBHUS MPOTEKAHUS XUMUUICCKUX PEAKITUH;

— BBIABIIATH TPU3HAKH, CBUACTEILCTBYIONIME O TMPOTECKAHUU XUMHUYECKOW pEAKIUU IPHU
BBITIOJTHEHUH XUMUYECKOTO OTTBITA;

— COCTaBJIATH OPMYIIBI OMHAPHBIX COCTUHEHNUN; YPABHEHUSI XUMHUYECKUX PEaAKIINH;

— coOmogath mpaBuia 6e30MmacHor paboThI MPU MPOBEICHUH OIIBITOB;

— TOJIb30BaThCs JIAOOPATOPHBIM 00OPYIOBAHHEM U TOCY/IOM;

— BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYSIPHYIO W MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO
XHMHYECKOTO 3JIeMEHTa Mo (GOpMyIie COSAUHEHHS; BEIYUCISATH KOJIMYECTBO, OOBEM HITH MacCy
BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB MM MPOAYKTOB PEAKIINU;

— XapakTepu30BaTh (U3UYECKUE W XUMHUYCCKUE CBOWMCTBA IPOCTBHIX BEIIECTB: KHUCIOPOAa H
BOJIOPO/IA;

— TI0Jy4aTh, COOMpPATh KUCIOPOJ M BOJOPOJ; — PACIO3HABATH OIMBITHBIM ITyTEM ra3000pa3HbIC
BEIIECTBA: KUCIOPO/I, BOJOPOI;

— pacKpbIBaTh CMBICII 3aKOHA ABOTAJpO; MOHITHU «TEIUIOBOW A(PQPEKT pEeaKium», «MOJSPHBINA
00BeEMY;

— XapakTepu3oBaTh (U3NYCCKUE U XUMUYECKUE CBOMCTBA BOJIBI,

—  pacKpbIBaTh CMBICII TIOHSTHS «PaCTBOPY;

— BBIYUCIISATH MACCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIIECTBA B PACTBOPE;

— TIPUTOTOBJISATH PACTBOPHI C ONIPEICIICHHON MacCOBOM JI0JICH paCTBOPEHHOTO BEIIIECTRA,;

— Ha3bIBaTh COCMHEHMS U3YYCHHBIX KIIACCOB HEOPraHUYECKHUX BEIIECTB;

— XapakTepu30BaTh (PU3MYECKHE U XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX
BEII[ECTB: OKCUIOB, KUCIIOT, OCHOBaHUI, COTEH;

— ONpEeNeNnaTh MPUHAJICKHOCTh BEIIECTB K ONPEeAeTICHHOMY KJIaCCy COSAMHEHUN;

— COCTaBJATH (DOPMYIIBI HEOPTAHUYECKUX COCTUHEHNI H3y4eHHBIX KIIACCOB;

— TIPOBOJWTH OMBITH, MOATBEPXKIAIONINE XUMHUYECKHE CBOMCTBA H3YYEHHBIX KIJIACCOB
HEOPraHMYECKUX BEIIECTB; PACIO3HABATh OIMBITHBIM IyT€M PACTBOPHI KUCIOT M MIEIOYed 10
W3MEHEHHIO OKPACKU UHIUKATOPA,

— XapaKTepHu30BaTh B3aUMOCBSI3b MEXIY KIacCaMU HEOPTaHMYECKUX COSAMHEHUN;



packpbiBath cmbich llepuoanueckoro 3akona J[.M. MenneneeBa;, — OOBSICHITh (DU3HUSCKUN
CMBICJI aTOMHOTO (TIOPSAJIKOBOT0) HOMEpa XUMHUUYECKOTO 3JIEMEHTa, HOMEPOB I'PYIIIBI U IepUoIa
B mepuonudeckoii cucreme J[.M. MeHneneeBa; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpe/eiiaX MajibX MEPHOJOB U TJIaBHBIX MOATPYIIIL;
XapaKTEepPU30BaTh XUMUUECKHUE DJIEMEHTHI (OT BOJOPOA 10 KAJbIIMsI) HA OCHOBE UX TOJIOKCHHS
B mnepuoanveckoit cucreme JI.MI. MeHneneeBa M OCOOCHHOCTEH CTPOEHHUS WX AaTOMOB;
COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB MeEpBbIX 20 37IeMEHTOB mnepuoanyeckon cuctemsr [1.M.
Menneneena;

pacKkpbIBaTh  CMBICII ~ TIOHSATHH:  «XMUMHYECKas  CBSA3b»,  «AJIEKTPOOTPUILIATEILHOCTHY;
XapaKTEpPU30BaTh 3aBUCUMOCTh (PU3UUECKHX CBOMCTB BEIIECTB OT THMA KPHUCTALIUYECKOMN
peleTKy;

OTIPENIETISATh BUJl XUMHUYECKOM CBSI3M B HEOPTAaHMYECKUX COCTUHEHUSX;

n300pakaTh CXEMbl CTPOCHHSI MOJIEKYJT BEIIECTB, OOpa30BaHHBIX pa3HBIMU BHUIAAMHU
XUMHUYECKUX CBSI3CH;

PacKpbIBAaTh CMBICI TIOHITHH «HOHY», KKATHOHY, «AHUOHY, «AJIEKTPOJIUTHI, «HEIIECKTPOIHUTH»,
«OIEKTPOTUTHIECKAS JUCCOITHAITHSY, «OKHUCJTUTEIIbY, «CTETIeHb OKMCIIEHUS»
«BOCCTAHOBUTEJIbY, KOKHUCIICHHUEY, «BOCCTAHOBIICHHUC;

OTIPENIETISATh CTENEeHb OKUCIICHUS aTOMa JJIEMEHTA B COSAMHEHUH;

PacCKpBIBATh CMBICT TEOPUH IJIEKTPOTUTHIECKOMN TUCCOIUAIINN;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTHUECKON TUCCOLUAIIMN KUCIIOT, ET0YEH, COJIeH;
OOBSCHATh CYIIHOCTh TIpOIlecca DJICKTPOJUTUUYECKON ITUCCONMAIIMM M PEaKIHil HOHHOTO
oOMeHa;

COCTaBJISITh TOJHBIE M COKpAIEHHbIE WOHHBIC YpaBHEHHUS pEaKIMu OOMEHa; ONpeneysiTh
BO3MOJKHOCTb TTPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,

MPOBOJIUTH PEAKIIUH, TOTBEPKIAIONINE KAaUECTBEHHBIN COCTaB Pa3JIMYHbIX BEIIECTB;
ONPEACIIATh OKUCIUTENb U BOCCTAHOBUTEID;

COCTaBJISITh YPABHEHUSI OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITU;

Ha3bIBaTh ()aKTOPBI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOU PEAKIIHH;

KJIacCU(PHUIIMIPOBATh XUMHUECKHIE PEAKITUH 110 Pa3INYHBIM IMPU3HAKAM;

XapaKkTepHu30BaTh B3aUMOCBSI3b MEXK]ly COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAJIJIOB;
MPOBOJUTH OMBITHI MO TMOJYyYEHUIO, COOUMPAHUIO M M3YYCHHIO XUMHUYECKUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIVIEKHCIOTO ra3a, aMMHUaKa;

pacrno3HaBaTh OIMBITHBIM IyTeM ra3000pa3HbIe BEIIECTBA: YTIEKUCIIbIN Ia3 1 aMMHUAK;
XapaKTEepHU30BaTh B3aUMOCBSI3b MEXY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAILJIOB;
Ha3bIBaTh OpPraHWYecKHe BellecTBa MO MX (GopMmyse: MeTaH, STaH, 3TUJIICH, METaHOJ, ITAHOI,
TJIMIEPHUH, YKCYCHAas KHUCIIOTa, aMUHOYKCYCHas KHCIIOTa, CTEAPUHOBAs KHUCIOTa, OJEHMHOBAas
KHUCJI0Ta, TJIFOK03a;

OLIEHUBATD BIIMSIHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOLIEH Cpe/ibl Ha OpraHU3M YEJIOBEKa;
IrPaMOTHO 00OpaIaTeCs ¢ BEMIECTBAMU B TTOBCEIHEBHOM JKU3HH;

ONpeNeNsATh BOBMOKHOCTh IMPOTEKAHUS PEaKUUid HEKOTOPBIX MPEACTaBUTENEH OPraHUYeCKHX
BEILIECTB C KUCJIOPOJI0M, BOJAOPOIOM, METAINIAMU, OCHOBAHUSMHU, TaJIOT€HAMHU.



OO0yuaromuiicsi MOJY4YUT BO3MOKHOCTh HAYYHTHCH:

— BBIABUI'aTb U MPOBCPATH SKCICPUMCHTAJIBHO T'MIIOTE3bI O XUMHUUYCCKUX CBOICTBax BCIICCTB Ha
OCHOBE HMX COCTaBa M CTPOCHHS, WX CIIOCOOHOCTHM BCTYNAaTh B XHMHYECKHUE PEAKIMH, O
XapaKTepe U MPOAYKTAX PA3TUYHBIX XUMHUUECKUX PEAKIIHA;

— XapaKTepu30BaTh BEIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABJIMBATH MPUUYHUHHO-
CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XaPaKTCPHUCTUKAMU BCIICCTBA,

— COCTaBJIATb MOJICKYJSAPHBIC W IIOJHBIC HWOHHBIC YPAaBHCHHUA II0 COKpAlICHHBIM HOHHBIM
YPaBHEHHUSM;

— IMIPOrHo3upoBaThb CHOCO6HOCTI) BCHICCTBA MMPOABIATE OKHUCIUTCIBHBIC UJIM BOCCTAHOBUTCIILHBIC
CBOICTBA C YUETOM CTEIECHEN OKUCIIEHUS JIIEMEHTOB, BXOSIIUX B €r0 COCTAB;

— COCTaBJIATH YPaBHCHUA peaKHI/Iﬁ, COOTBCTCTBYIOIIUX IIOCICAOBATCIIBHOCTU HpeBpaIIICHI/IfI
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

— BBIABUT'aTb U NPOBCPATH SKCIICPUMEHTAJILHO TMIIOTE3BI O PE3YJIbTAaTax BOBI[GfICTBHSI PA3INYHBIX
(hakTOpOB HA UBMEHEHHE CKOPOCTH XUMHYECKOUN peaKIlvi;

— HCIIOJIb30BaThb HpI/IO6peT€HHLI€ SHaHUA JJI1 OKOJOTMYCCKUM TI'paMOTHOTO TIIOBCACHHUA B
OKpYKarollen cpene;

— HCIIOJIb30BaThb HpI/IO6peTeHHI)Ie KIIFOYEBBIC KOMIICTCHIOHWUW IIPpKW BBIIIOJIHCHHU IIPOCKTOB M
y4eOHO-HUCCIEAOBATEIbCKUX 3aa4 TI0 MW3YUYCHHIO CBOWMCTB, CIOCOOOB TIOJIyYCHHUS] U
pacro3HaBaHUs BEIECTB;

— 0OBEKTUBHO OIEHHWBATH MH(POPMAIIMIO O BEIIECTBAX M XUMHUYECKHUX MPOIECcCcax;

— KPHUTHYECKH OTHOCHTHCS K TICEBIOHAYYHOH uWHGOpMaIuu, HeAoOpOCOBECTHOW peKiaMe B
CpencTBax MaccoBOU MH(OpMaIUu;

— OCO3HaBaTh 3HAYCHHE TEOPETHYECCKUX 3HAHUN MO XMUMHHU IS TPAKTHYECKOH NEATEeITbHOCTH
YeJI0BEeKa;

— CcO3/JaBaTh MOJIETTM M CXEMBI I PEIICHHS Y4eOHBIX M TMO3HABATENBHBIX 3a7a4; IMOHUMATh
HEOOXOMUMOCTh  COOJIOJIEHUs  TMpEeANUCcCaHui, mpeiaraéMbplXx B HHCTPYKIHSIX IO
HCIIOJIb30BAHUIO JICKAPCTB, CPEICTB OBITOBON XUMHH H JIP.

Coaep:xanne mporpaMMsl

BBenenne
[Ipeamer opranuueckoir XxuMun. OCOOCHHOCTH CTPOCHHS W CBOWCTB OPraHUYECKUX COCAMHEHUM.
3HaueHue U PoJIb OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAyK U KM3HH OOIECTBA.

T emal Teopusi cTpoeHHsI OPraHUYECKUX COeIMHEHUI

BanentHocth, X¥UMHUECKOE CTPOEHUE KaK MOPSAOK COECIMHEHHS] aTOMOB B MOJIEKYJE COTJIACHO UX
BaJICHTHOCTU. OCHOBHBIE€ TOJIO)KEHHUSI TEOPUU XUMUYECKOIO CTPOEHHUS OPraHMYECKHUX COEIMHEHUM.
[ToHsiTHE O TOMOJIOTHM W TOMOJIOTaxX, M30MEPHH MU H30Mepax. XUMHUeckue (HopMynbl U MOJEIU
MOJIEKYJI B OPraHUYECKON XUMUHU.

Tema 2 YrieBogopoabl M X NIPUPOAHbIE HCTOYHUKH
IIpuponnsiit ras. Ilpupoansiii ra3 kak TommBso. IIpenmylnecTsa NpUpPOAHOro rasa nepes APYrUMHU
BHUJIaMu ToruinBa. CocTaB IPUPOIHOTO rasa.



AJKaHBI: TOMOJIOTUYECKUH Psll, ©30MEPHUS U HOMEHKIIATYPA AJIKAHOB. XMMHUYECKUE CBOMCTBA AJIKAHOB
(Ha mpuMepe MeTaHa U 3TaHa): TOPEHUE, 3aMELIEHHE, pa3IoKEeHUe U aeruapupoBanue. [lpumenenue
AJIKAHOB HAa OCHOBE CBOMCTB.

AnkeHsl. DTUIIEH, €0 MOJIY4YeHUE (JETHIPUPOBAaHUEM 3TaHa U AeTUApaTaleil 3TaHoa). XUMUYECKHUE
CBOMCTBa ATWJICHA: TOPCHHE, KAaYECTBCHHBIC peakiuu (oOeclBeunBaHUE OPOMHOI BOJIBI M pacTBOpa
MepMaHraHaTa Kajus), Tujapartanus, noiaumepusainus. [loaudTuiieH, ero CcBOWCTBA W NPUMEHEHUE.
[IpuMeHeHue STHIIEHa HA OCHOBE CBOMCTB.

Anxanuensl U kayuyku. [loHstue 00 ankaaumeHax Kak yrieBOJIOpoJax C JABYMs JBOWHBIMH CBSI3SIMHU.
XuMu4eckue cBoiictBa OyraaueHa-1,3 u m3ompeHa: oOeclBeYWBaHWE OpPOMHON BOIBI U
MoJIMMepHU3alus B Kayuyyku. Pe3una.

ANKUHBI. ALETWJIEH, €ro MOJIyueHHE MUPOJIM30M METaHa M KapOWIHBIM crocoOoM. XHUMHUYECKUE
CBOICTBa alleTHJIEHA: TOpeHHe, 0OecliBeunBaHue OpPOMHON BOJIbI, MPUCOEAUHEHNUE XJIIOPOBOAOPOIa U
ruapatanus. [I[puMeHeHue aneTuieHa Ha OCHOBE CBOMCTB. Peakius nojavMepu3anui BUHWIXJIOPHUAA.
[TonMBUHUIXIIOPHT U €r0 IPUMEHEHHE.

benson. Ilomyuyenue OeH30sa W3 rekcaHa M aleTWIeHa. XMMHUYECKHE CBOWCTBa OEH30J1a: rOpeHHe,
rajloreHupoBaHue, HuTpoanue. [IpumeHenre 6eH301a HA OCHOBE CBOMCTB.

Hedts. Coctas u nepepabotka Hedptu. Heprenponykrsl. beH3un u nonsitue 06 OKTaHOBOM YHCIIE.
JemoncTpanum. ['openue merana, sTuiieHa, aneTuieHa. OTHOILIEHWE METaHa, ITHIIeHA, aleTHIeHa U
OeH30Jla K pacTBOpYy IepMaHraHata kamus v OpoMHoi Boje. IlomydyeHue »STHiieHa peakiuei
JeTUJpaTaluy 3TaHoJa U JENOJUMEpU3allMM MOJIMATHIICHA, aleThieHa KapOUIHBIM CIOCOOOM.
PasnoxkeHne kaydyka Npu HarpeBaHWM, UCIBITAHUE NPOIYKTOB PA3JIOKEHHUS HAa HENPENEJIbHOCTD.
Komnexuust 06pa3ioB HedTH U HEDTETPOTYKTOB.

JlaGopaTropHbie onbIThbl. 1. OmnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKHX COCIUHEHUH. 2.
N3rotoBnenne Mojenel MOJEKyNl yrieBoaoponoB. 3. OOHapyKeHHe HENpeaeabHbIX COCIUHECHUN B
x’uakux Hedrenpoaykrax. 4. [lomydenue m cBoiicTBa ametwieHa. 5. O3HaKOMJIEHHE C KOJUICKITUEH
«HedTp 1 IPOIyKTHI €€ mepepaboTKM.

Tema 3 Kucsiopoacoaep:xamme opranudeckKue coeJMHEHNsI M UX HAXO0XK/IeHUE B ;KUBOIl Mpupoje
EnuHCTBO XMMHUYECKOW OpraHU3aliiy KUBBIX OPraHu3MOB. XUMUYECKUN COCTAB KUBBIX OPTaHU3MOB.
Cruprel. [Tosydaenne 3TaHoa OpOKEHUEM TITFOKO3bl M THApATAIMeH dTHiIeHa. [ uapoKCHIIbHAS TpyIna
Kak ¢yHKIUOHaNbHasA. IlpeacraBieHre O BOJOPOJHON CBS3M. XHMHYECKHE CBOMCTBA 3TaHOJA:
TOpeHHEe, B3aUMOJCHCTBHE C HATPHEM, OOpa30BaHUE IPOCTBIX M CIOXKHBIX I(PUPOB, OKHCICHHE B
anpaerun. IlpumeHeHWe »dTaHOJAa HA OCHOBE CBOWMCTB. AJIKOTOJIM3M, €ro IIOCJIEICTBHS H
npenynpexaenue. [loHsaTrue o mpeaenbHbIX MHOTOATOMHBIX cnupTax. [NHIepuH Kak MpeicTaBUTENh
MHOT'OATOMHBIX CcHUpTOB. KadecTBeHHass peakinuss Ha MHOTOATOMHBIE CHHPTHL. [IpuMeHeHue
TJIMIEPUHA.

Kamennsiit yrons. @enon. Kokcoxumuyeckoe Mpou3BOACTBO U ero mponaykuwus. [lomydenne denona
KOKCOBaHHEM KaMEHHOTO yriii. BzaumHoe BIMsSHHE aTOMOB B MoJIeKyle (peHosa: B3auMOAEHCTBUE C
TUAPOKCUIOM HaTpusi U a30THOW kucinoToid. IlommkonmeHcanust ¢eHona ¢ QopmanbIerugoM B
benonodopmanbaeruanyo cmomny. [lpumenenue ¢peHona Ha OCHOBE CBOMCTB.

Anpaerunpl. IlonyueHue anbaeruoB OKHCIEHUEM COOTBETCTBYIOUIUMX CIHMPTOB. XHWMHUYECKHE
CBOMCTBA albJETUAOB: OKHUCIEHHE B COOTBETCTBYIOIIYIO KHUCIOTY M BOCCTAHOBJIEHUE B
COOTBeTCTBYIOMUN crupt. [IpuMenenue dhopManbaeruia u aneTanbaeruaa Ha OCHOBE CBOMCTB.
Kap6onoBeie kucnotbl. [lomyueHne kapOOHOBBIX KHCIOT OKHCICHHMEM albJETHA0B. XHUMHUECKUE
CBOMCTBA YKCYCHOHM KHCIIOTBI: OOIIME CBOWCTBA C HEOPraHMYECKHMMH KHUCIOTaMHU M PEaKIIs



stepudukanmu. [IpuMeHeHne yKCYCHOM KHCIIOTHI HA OCHOBE CBOMCTB. BBICIINE KUPHBIE KUCIOTH HA
IIpUMepEe NAIbMUTUHOBOW U CTEAPUHOBOM.

Cnoxwusle 3¢upsl u xupsl. [lomyuenne cioxHbIX 3¢upoB peakuueit srepuduxannu. CrnoxHbeie 3(QUpsI
B npupoie, HX 3HaueHue. llpumenenume CHOXKHBIX 3(QUPOB HA  OCHOBE  CBOICTB.
XKupsl kak cinoxHble d3PUpPbl. XUMUYECKUE CBOMCTBA KUPOB: TMAPOJIU3 (OMBUIEHUE) U THAPUPOBAHNE
KUAKUX KUPOB. I [pruMeHeHne ;xupoB Ha OCHOBE CBOWCTB.

VYrneBoasl. YrieBoapl, UX Kilaccudukauus: MOHocaxapuIsl (TJIIOKO3a), Jucaxapuibl (caxaposa) u
nosMcaxapuapl (Kpaxmana M ILEJUI003a). 3Hau€HUE YIJIEBOJIOB B JKMBOM MPUPOAE M B KU3HU
YeloBeKa. [JIFoKo3a - BEIIECTBO C JBOWCTBEHHOM (yHKIMEH - anpIerujaoCiupT. XHUMHYECKHE
CBOMCTBa TJIIOKO3bl: OKHMCIEHUE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOHUT, OpokeHue
(MonouyHOKHCIIOe W cnupTtoBoe). [IpumeHeHHe TJIIOKO3bl Ha OCHOBE CBOMCTB. Jlucaxapuabl u
nonucaxapuapl. lloHAaTne o0 peakuusx MOJUKOHJACHCAlMM W THUJpOJdM3a Ha  IpUMeEpe
B3aMMOIIPEBPALLEHU: TII0K03a MOJIMCaXapH/I.

Jemouncrpanun. OxuciieHue cnupTa B ajabaerua. KauectBeHHas peakiusi HA MHOTOQTOMHBIE CITUPTHI.
Konnexkuust «KaMeHHBIN yroiab ¥ NpoayKThl €ro nepepadoTkm». PacTBopuMOCTh (eHONa B BOJE NpU
oObIYHOM TemmepaType M Tpu HarpeBaHuu. KaudecTBeHHble peakuuu Ha ¢eHon. Peaxnus
«cepeOpsTHOTO 3epKajiay allbJETHJI0OB U TIIOKO3bl. OKHCIIEHUE albJeTUI0B U IJIIOKO3bl B KUCIOTHI C
nomo1bio ruapokcuaa meau (II). Tlomyuenne ykCycHO-3TUIIOBOTO M YKCYCHO-H30aMIJIOBOTO d(PUPOB.
Konnexuus adpupHbix Mmacen. KauecTBeHHas peakius Ha Kpaxmai.

JladopaTopHbie onbiThbl. 6. CBolicTBa 3TMiOBOro cnupra. 7. CpoicrtBa raunepuHa. 8. CBOMCTBa
dbopmanpaeruga. 9. CpoiictBa ykcycHo# kucioTel. 10. CoiicTtBa xkupoB. 11. CpaBHEHHE CBOWCTB
pacTBOPOB MbLIA U CTUPaAJILHOTO Mopomka. 12. CBolicTBa rioko3sl. 13. CBoicTBa Kpaxmana.

Tema 4 A3oTcoaep:xamme coOeIMHEHUS U UX HAXO0K/IeHHE B JKUBOH NPUpoIe

Awmunbl. [lonstne 06 ammuax. IlomydeHne apoMaTHYEeCKOTO aMHHA - aHWIMHA - U3 HUTPOOCH30JIA.
AHUIIMH Kak OpraHM4ecKoe OCHOBaHME. B3anMHOE BiIMSHME aTOMOB B MOJIEKYJIE AHWIMHA:
ocyabjieHue OCHOBHBIX CBOMCTB M B3auMojelcTBUE ¢ OpoMHON BojOW. IIpuMeHenue aHuiIMHA Ha
OCHOBE CBOMCTB.

AmuHokucnotel. [lonmydeHne aMHMHOKHUCIOT M3 KapOOHOBBIX KHCIOT M THIPOJU30M OENKOB.
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEPHBIX OPraHUYECKUX COCIUHEHMI: B3aUMOCHCTBIE
CO IIeJoYaMH, KUCJIOTaMH M APYr ¢ JApyroM (peakuusi NojJukoHaeHcanuu). llentunnas cBs3b U
nonaunenTuasl. [IpumeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. Ilonydyenue OenkoB peakuuel MOIMKOHAEHCAIIMM aMUHOKHUCIOT. [lepBuuHas, BTOpHuYHas U
TpeTHYHAsl CTPYKTYpPbI OeNKOoB. XUMHUYECKHE CBOMCTBA OENKOB: TOpPEHUE, NEHATYpalus, THUIPOIU3 U
LBETHbIE peakuuu. buoxumuueckue GyHKIUU OenkoB. ['eHeTHyeckas CBs3b MEXIy KilaccaMu
opraHuyeckux coeauHeHuil. HykienHoBbsle KuUCIOTHl. CHHTE3 HYKIEMHOBBIX KHUCJIOT B KJIIETKE U3
HyKJeoTua0B. O6uwmii niuan crpoenus Hykieotuaa. CpaBHenue crpoenust u Gynkuuii PHK u JIHK.
Ponp HyKIEMHOBBIX KHCIOT B XpaHEHMHM U Tepenade HaciencTBeHHOU uHdopmarmu. [loHsTHe o
OMOTEXHOJIOTHH U TEHHON MH)KEHEPHH.

JdemoncTpauuu. BzaumoaelicTBue aMMuaka U aHWIMHA C COJIIHOW KHUCIOTOM. Peakuus aHwiMHa C
OpomHOIT Bogoi. Jloka3aTenbCTBO HalW4Ms (YHKIMOHATBHBIX TPYINI B PacTBOpaX aMHHOKHUCIOT.
PactBopenue u ocaxxnaenue O0enkoB. L[BeTHBIE peakIuu OENKOB: KCAHTOMPOTEHMHOBAs M OMYypeTOBasl.
I'openune ntuubero nepa u mepcersaHoil HUTH. Monens monekynsl JIHK. Ilepexoasl: aTanon - aTHIIEH-
STHUJICHTJIUKOJIb - STHIIEHTTUKOIAT Meu (I1); sTaHON — ATaHamb - 3TaHOBAs KUCIIOTA.

JlaGopaTopHsle onbIThl. 14. CBolicTBa OENKOB.



Tema 5 buosiornyeckn aKTUBHbIE OPraHUYECKHE COeJUHEHUSA

@epmenTbl. DepMeHTHl Kak OMOJIOTHYECKHE KaTalu3aTopsl OenkoBoi mpupoabl. OcobeHHOCTH
¢bynkumonupoBanuss epmeHnToB. Poib (pepMEHTOB B KHU3HEACSATEIBHOCTH J>KUBBIX OPraHU3MOB H
HapOJHOM XO35HCTBE.

Buramunbl. [lonsitue o BuramuHax. HapyiieHusi, cBs3aHHbIE C BHUTaMUHaMU: aBUTaMHHO3BI,
TUIOBUTAMUHO3bl U TunepBUTaMuHO3bl. Burtamun C kak MpeAcTaBUTENb BOJOPACTBOPUMBIX
BUTaMHUHOB M BUTAMMH A KakK IIPEICTaBUTENb )KUPOPACTBOPUMBIX BUTAMHUHOB.

I'opmonbl. [loHsiITHE O TOpMOHaX KakK TIyMOPaJIbHBIX PEryIsATOpax KU3ZHEIESITEIbHOCTH MKUBBIX
opranu3mMoB. MHCynuH W aJpeHaJMH KakK MpeICTaBUTENN TOopMOHOB. llpodmmakrtuka caxapHOro
nuabera.

JlexapctBa. JlekapcTBeHHass Xxumus. AcnupuH. AHTHUOMOTHKM W JucOakTepuo3. HapkoTtuueckue
BemecTBa. Hapkomanusi, 6opnba ¢ Hel 1 mpoduiiakTHKa.

JemoncTpanuu. PasnoxeHue nepokcuia BOJAOpOJa KaTajazoil ChIpOro Msica U ChIpOro KapTtoders.
Komnexuuss CMC, conepsxamux su3uMbl. Mcnbitanue cpeapt pactBopa CMC uHAMKATOPHON OyMaroii.
WNnmoctpanuun ¢ ¢otorpadusMu KMBOTHBIX C pa3iMuHbIMU (popmamu aBUTaMUHO30B. Kosekuus
BUTaMUHHBIX TpernaparoB. VcmblTaHue cpeasl pacTBOpa acKOpOMHOBOM KHCIOTHI HMHIWKATOPHOM
Oymaroii. lMcnblTaHue anteyHoro mnpenapara HWHCyiauMHa Ha Oenok. JlomamHss, jgaGoparopHas u
aBTOMOOMJIbHASI anTeuKa.

Tema 6 UckyccTBeHHbIE U CHHTETHYECKHE ITOJIMMeEPbI

HckycctBenHple nosmMepsl. lloiydeHne MCKYCCTBEHHBIX IOJIMMEPOB, KaK MPOAYKTOB XMMHYECKO U
MOAU(UKAIIUN MPUPOJHOTO TOJMMEPHOTO ChIphs. VICKycCTBEHHBIE BOJOKHA (aleTaTHBIM IIETK,
BHCKO3a), UX CBOIMCTBA U IPUMEHEHHE.

Cunrernueckue noauMepsl. [lomydyeHne CHMHTETHYECKHX MOJMMEPOB PEAKLIMSIMHU MOJMMEPU3ALUN U
noaukoHAeHcanuu. CTpykTypa MOJIMMEpOB: JMHEHHAs, pa3BETBIEHHAas M NPOCTPAaHCTBEHHAS.
[IpeacraBuTeny CHHTETHMYECKMX IUIACTMACC: IMOJMATUJIEH HHU3KONO UM BBICOKOIO JaBJICHUS,
MOJIMIPOIUIIEH U NOJMBUHWIXJIOPUA. CUHTETUYECKUE BOJIOKHA: JIAaBCaH, HUTPOH U KaIlpoH.
JdemoncTpanuu. Komekuus minactMacc W u3fgenuii u3 Hux. KoJiekuuss HMCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH M W3JENUi U3 HUX. Pacrno3HaBaHue BOJIOKOH MO OTHOLIEHUIO K HarpeBaHUIO
1 XUMUYECKUM PEaKTHBAM.

JladopaTopHbie onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3aMu TUIACTMACC, BOJIOKOH M Kay4yKOB.

TemaTH4eckoe MJIAHNPOBAHUE

Pa3znea Tema ypoka Kos-Bo yacos

[Ipenmer opranuueckoit xumun. CpaBHEHUE

Baenenue. (1 yac
8 ( ) coenunenuit. [lpasuina Th

Teopus CTPOEHUs
BanentHocTs. XuMHYECKOE CTpPOEHHE Kak
OpPraHMYECKUX 1
. HOPSA0K COEAMHEHUS aTOMOB B MOJIEKYJIe
coenuHeHui. (2 yaca)

OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO
CTPOEHUS OPraHu4eCcKUX COEJIMHEHU.
T'omonorn " HU30MEPBIL. XUMUYECKUE

(hopMyITBI 1 MOJETTH MOJIEKYJT




YrneBomopoasl U UX
MIPUPOJHBIE HMCTOYHUKH.
(8 yacon)

[IpupoaHbIi ra3 KaKk IPUPOAHOE TOIUIMBO

ANKaHBl: TOMOJIOTUYECKUH psAll, U30MEpUS U

HOMEHKJIATypa. XUMHUYECKME  CBOMCTBA
ankaHoB. [Ipumenenune

AJIKEHBI. OTuneH, ero MOJTyYEHHE.
XUMHUYECKUE CBOICTBA JTHJICHA.

[Ipumenenune. IlosmaTHiieH, €ro CBOMCTBA,
IIpUMEHEHNE

ANKagMeHbl U KayuyyKu

AJNKUHBL.  AIIETWIEH, €ro  TOJIyUYCHHE.
XUMHYECKUE CBOICTBA aleTUIIEHA.
[IpumeHeHne

benzon, nomydyenne. XUMHUYECKHUE CBOMCTBA
6ensona. [Ipumenenue

Hedts

TecroBas xoHTposbHas paboTta Nel mo Teme:
«YTI€BOA0OPOIBD)

Kucnoponconepxanue
COEIMHEHUS n X
HaXOXICHUE B JKHUBOU
npupo/e. (9 gacoB)

VYrieBoasl.

Cnuptsl. [lonydenue stanona

IM'aapokcuibHas rpymnmna KakK
(hyHKIIMOHATIbHAS. [IpencraBienue 0
BOJIOPOJIHOM CBSI3U. XHMMHYECKHE CBOMCTBA
JTaHoIa

HpI/IMeHeHI/Ie 9TaHOJIA. AJIKOFOJIH?»M, €ro
IMMOCICACTBUA U MPCAYIIPCIKACHUC. ITonsaTue o
MMpCACIbHBIX MHOI'OATOMHBIX CIIMPTax

KamenHnslit yrosb. @eHoi

Anbaeruasl

KapOoHOBbIE KMCTIOTHI

CroxHble 3(hUpbI U )KUPBI

TecroBast ~ koHTponpHast ~ pabora  No2
«Kucnopoacoaepaiye coeIMHEHU




AzoTcoepikaiue
COCIMHEHUS u ux
HaxXxOoXJEHUE B KUBOU

npupo/ie. (6yacon)

AMUHBI

AMWHOKHUCIIOTEI

benku. I'eneTnueckas cBsA3b MEXAY KilacCaMu
OPraHUYEeCKUX COCTUHEHUIN

HYKJ'IGI/IHOBBIG KHCJIOTHI

[Ipaktnueckas pabota Nel  «Pemenue
OKCIICPUMCHTAJIbBHBIX 3aJ1a4y Ha
I/II[GHTI/I(bI/IKaIII/IIO OpPTraHUYCCKUX
COETUHEHUI

KonTtponpHas padota Ne3 «AszoTcoaepxarniue

COCTMHECHUS
buonornuecku
aKTUBHBIC opraHudeckue | DepMeHTHI
coenHEeHUS. (4 yaca)
Butamunbl
I'opmonsbl
JlekapcTBa
HckyccTBeHHbIE u
UckycctBennsie  momumepsl.  [lomyuenue
CUHTETHYECKHE
CUHTeTHYeCcKuX  mosumepoB.  CTpykTypa
OpraHuyecKue
MOJIUMEPOB

coenuHeHUs. (3 yaca)

CuHTEeTHYECKHE BOJOKHA

[Ipaktuueckass pabora No2 «Pacno3naBanue
IJIACTMACC ¥ BOJIOKOH»

Hrorosslii ypok







