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IMosicuuTeaLHASA 3aNIMCKA

PaGouass mporpamMMa OCHOBHOro oOmiero oOpa3zoBaHusi MO XUMHUU Ui 9 Kilacca
PYKOBOJICTBYETCSI CIEIYIOIIMMI HOPMAaTHBHBIMH JJOKYMEHTAMU:
- 3akoH Poccutickoit deneparuu «O06 00pa3zoBaHUN».
- @enepanbHbli  TOCYAapCTBEHHBI  0Opa3oBaTeIbHBIA CTaHIAPT OCHOBHOTO  OOIIEro
obpazoBanus 2010 r.
- [IpumepHas nporpaMMa OCHOBHOTO 00IIIero 00pa3oBaHus. XUMHUSL.
- YueOnsriii mian Ha 2019-2020 yue6nsiii roq KOI'OBY CHI ¢ YUOII r. benoit XoayHuIIbI.
- OcHoBHasi o0Opa3oBaTelibHAs MporpaMMa OCHOBHOro obmiero oopazosanmsi KOI'OBY CIII ¢
YUOII r. benoit XonyHUIBI.
- denepanbHblii MepeueHb y4EeOHUKOB, AOMYIICHHBIX K HCIIOJIB30BAaHHIO B 00pa3oBaTEIbHOM
npoluecce B 00pa3oBaTeIbHBIX YUPEKICHUAX, PEATU3YIOLIUX MIPOrpaMMbl 00I11ero oopa3oBaHus
B 2019-2020 rr.
[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HEJICIIO), U3 HUX
KonTponbubix padot — 4;
[TpakTHueckux padot — 3.
O01mas xapakTepucTHKa y4eOHOro npeamera
W3ydeHrne XMMUM Ha CTYIIEHH OCHOBHOTO OOIIET0 00pa30BaHus HAIMIPABJICHO Ha JOCTIKEHUE
CIEAYIOLIUX LEIICH:
* 0c80eHUe BadjiCHeluwux 3HaHul 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XHUMHUHU, XUMHYECKON
CUMBOJIUKE;
* o61adenue ymeHusmu HAOMIOIATh XUMHYECKUE SBIICHUS, MPOBOJUTh XHUMHUYECKUN
OKCIEPUMEHT, MTPOU3BOIUTH pPACUYECThl HAa OCHOBE XHMHUYECKHX (OPMYIT BEIIECTB M
YpaBHEHUN XUMHUYECKUX PEaKLUi;
* paseumiue NO3HABATEIbHBIX UHTEPECOB U MHTEIEKTYyaJIbHbIX CIIOCOOHOCTEH B Ipoliecce
MPOBEJCHUST XMUMHUYECKOTO SKCIEPUMEHTa, CaMOCTOATEIHHOTO MPUOOpETeHHs 3HAHUU B
COOTBETCTBUH C BO3HUKAIOIINMH JKU3HEHHBIMH ITOTPEOHOCTAMU;
* gocnumaHue OTHOILIEHUS K XUMHUHU KaK K OJHOMY U3 (pyHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U AJIEMEHTY 00I[€4eI0OBEYECKON KYJIbTYpBI;
* TpUMEHEHHE MONYyYEHHBIX 3HAHUN M YMEHH 17 6€30MacHOr0 MCIOIb30BAHUS BEIIECTB
U MaTepualioB B OBITY, CEIbCKOM XO3SHCTBE W HA TPOU3BOJICTBE, PEIICHUS MPAKTHYECKUX
3a/1la4 B TIOBCEJHEBHOM >KWU3HU, MPEIYNPEKACHUS SBICHUN, HAHOCSIIMX BpelI 3JI0POBBIO
YEeJI0BEKa U OKPYKalollen cperie.
B cootBercTBum ¢ yueobnsiM mianom KOI'OBY CIII ¢ YUOII r. benoit XonyHuliel Ha U3y4eHue
XUMHH B 9 Ki1acce oTBOAUTCS 2 daca B HEAEI0, 68 yacoB B rox. Peanm3anus qaHHOM
pOTrpaMMbl CIIOCOOCTBYET MCIOJIb30BAHUIO Pa3HOOOpa3HBIX (POPM OpraHu3alui yueOHOTro
npolecca, BHEIPEHUIO COBPEMEHHBIX METO/10B O0yUEHUS U Me1aroriuecKuX TEXHOJIOTHUH.
OcHOBHOI (hopMoO#i opraHu3zaiy yueOHOro Mmpolecca SBIseTcsl KIacCHO-ypouHas cuctema. B
KauyeCcTBE JIOMOJIHUTENbHBIX (POpPM OpraHU3aIi 00pa30BaTEIbHOIO MIPOLIECCa UCIIOIb3YeTCs
CUCTEeMa KOHCYJIbTAIlMOHHON TOJACPKKU, HHINBUIYaJIbHBIX 3aHATUH, CAMOCTOSATEIbHAs paboTa
YUAIIUXCSI ¢ UCTIOIb30BaHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHH.



|. [Inanupyemble pe3yabTaThl 0OCBOECHHSI Y4eOHOI0 MpeaMeTa

Jluunocmmuwie pes3yibmamoi

B IICHHOCTHO-OPUEHTAIIMOHHOM chepe — UyBCTBO TOPAOCTH 32 POCCUHUCKYIO XUMHUECKYIO
HayKy, T'YMaHU3M, OTHOIIIEHHE K TPYAY, LEJICYyCTPEMICHHOCTD;

dbopMHUpOBaHKE IIEHHOCTH 3JI0POBOTO M 0€30IMacCHOTr0 00pasa KU3HU; YCBOCHUE TIPABHUIT
WHAWBUIYAILHOTO M KOJUICKTUBHOTO 0€30MaCHOTO MOBEICHUS B YPE3BBIYANHBIX CHTYAIIHSIX,
YTPOXKAIOITUX JKU3HHU M 37J0POBBIO JIIOJICH;

B TPYJI0BO# cpepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOpY AanbHEHIIei 0Opa3oBaTenbHOM
TPaCKTOPHH;

B TI03HABATENIbHOW (KOTHUTUBHOM, MHTEJUICKTYaIbHOMN) cepe — yMEHHE yIpaBIIsATh CBOCH
MO3HABATEILHON EeATEIbHOCTEIO.

(dhopMUPOBaHKE OCHOB YKOJIOTUYECKON KYIbTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT'O MBIIIUICHHS, Pa3BUTUE OTIBITA YKOJIOTHYSCKA OPHUEHTHPOBAHHON pedIeKCUBHO-
OIICHOYHOM M MPAKTUYECKON J1eATEIbHOCTH B KU3HEHHBIX CUTYAIUAX;

Memanpeomemuvle pe3yrbmanmot.

Pezynamusnoie YYJI:

YMEHHE CaMOCTOSTEIBHO ONPEAEISATH eI CBOETO 00YUYEeHHs], CTaBUTh U (POPMYTUPOBATH IS
ce0s1 HOBBIE 33/1a4d B Y4€0€ U MO3HABATEIHLHOM JIeATETbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI
CBO€Ii MMO3HABATENILHON EITEILHOCTH;

YMEHHUE CaMOCTOSITEJIbHO TJIAHUPOBATH MMYTH JOCTHKEHHUSI 1IeJIeH, B TOM YHCIIE ATbTePHATUBHBIC,
OCO3HAaHHO BBIOMpPATh Hanbosee 3 HeKTUBHBIE CLIOCOOBI pelieHHs YIeOHBIX U MO3HABATEIbHBIX
3aj1ad;

YMEHHE COOTHOCHTH CBOM JICUCTBHUS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISITh KOHTPOJIb
CBOEH JCSATEIHHOCTH B MPOIECCE JOCTUKEHUS Pe3yibTaTa, ONPEACIATh CIIOCOObI IEHCTBUIM B
paMKax MpeasioKeHHBIX YCIOBHM U TpeOOBaHUIl, KOPPEKTUPOBATH CBOU JACWCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYyallUEH;

YMEHHE OIICHUBATh MPABUIHHOCTh BHIMOTHEHUS YUeOHOU 3a/1auu, COOCTBEHHBIE BOZMOKHOCTHU
e€ peuieHus;

llosnasamenvuvie YVJI:

BJIa/ICHHE OCHOBAMHU CAMOKOHTPOJISl, CAMOOLICHKH, TPUHSTUS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOM M MO3HABATEIBHOM €SI TEIbHOCTH;

YMEHHE OMPEIEeNATh MOHATHS, CO3/1aBaTh 0000IIeHNS, yCTaHABINBATh AHAJIOTHH,
KJIACCHU(UITUPOBATE, CAMOCTOSTEIHFHO BEIOMPATh OCHOBAHUS M KPUTEPHH JUTS KIIACCUDUKAIINH,
yCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKOE PACCyKICHHE,
YMO3aKJTFOUYeHNE (MHIYKTUBHOE, JISTYKTUBHOE U 10 AaHAJIOTHUH) H JICJIaTh BBIBO/IBI,

YMEHHE CO37]aBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKK U CUMBOJIBI, MOJEIU M CXEMBI TS
penieHns y9eOHBIX M MO3HABATEIHHBIX 3a/1a4;

Kommynuxamuenvie YVJ/I:

YMEHHE OpTraHNU30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO IEATEIHHOCTh C YUUTENEM H
CBEpPCTHUKAMU; pabOTaTh MHAMBUIYAJTLHO U B TPYIIE: HAXOIUTh 0011Iee PEIICHUE U pa3peiiaTh
KOH()JIMKTHI HA OCHOBE COTJIACOBAHUS MO3HIIHIA U Y4ETa UHTEPECOB; (DOPMYITHPOBATH,
apryMEHTHPOBATh U OTCTaUBAaTh CBOE MHCHHUE;

YMEHHUE OCO3HAHHO MCMOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 33/1au€ii KOMMYHUKAIIUU
JUISL BRIPQKEHUS CBOUX YYBCTB, MBICTIEH U TTOTPEOHOCTEH; TUTAHUPOBAHMS M PETYJISIIUNA CBOSH
JIeATEIbHOCTH; BJIaJICHUE YCTHON U MUChbMEHHOMN peublo, MOHOJIOTMYECKON KOHTEKCTHON PeUblo;
dbopMHUpPOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JACTH MCTOIB30BaHMUs HH(OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHU;




(dbopMUpOBaHUE U PA3BUTHE SKOJIOTHYECKOTO MBIIUICHUS, YMEHUE TPUMEHSTDH €r0 B
MMO3HABATEIbHOW, KOMMYHHUKATHBHOM, COITMATLHOMN MPAKTHUKE U TPOPECCHOHATBHON
OpUEHTAIINH.

IIpeomemHnule pe3yivmamsoi:
1.B nosnasamenvhoti cgepe:
JaBaTh OIpe/IeICHHs U3yUYECHHBIX MOHATUIN: «XUMHUYECKUN FTIEMEHT», «aTOM», «HOHY,
«MOJICKYJIa», «IPOCTHIE M CIIOKHBIC BEIIECTBAY, «BEIIECTBOY, «XUMHUECKast (popmymnay,
«OTHOCUTEJbHAsI aTOMHAs Maccay, «OTHOCUTENIbHASI MOJIEKYJIIpHAs Maccay, «BaJCHTHOCThY,
«CTETIeHb OKUCIICHUS», KPUCTATUIMUECKAs PEIIETKA», «OKCHJIbI», «KUCIOTHD, «OCHOBAHUS,
«conmny, «aM(pOTEePHOCTbY, KUHIUKATOPY, «IIEPUOIUYECKUN 3aKOHY, «IIEPHUOIUYeCcKast
TaOIINIIa», «H30TOMBI», «XUMHUYECKAsS CBS3BY, <«AJCKTPOOTPUIIATEIILHOCTDY, «XUMHYECKAas
peaxusy», «<XXUMUYECKOE YPaBHEHUEY, «T€HETHYECKasl CBSI3bY, OKHCICHUE,
«BOCCTAHOBJICHHUEY, «AJIEKTPOJIUTUYECKAs TUCCOLMAIIUN», CKOPOCTh XUMUYECKON PEaKIIun»;
OMKCATh JEMOHCTPALIMOHHBIE U CAMOCTOATEIHHO MTPOBEICHHBIE XUMUUECKUE IKCIIEPUMEHTHI;
OMNUCHIBATh U PA3INYaTh U3yYEHHBIE KIACChl HEOPTaHUUECKUX COSAMHEHUM, MPOCTHIC U CIIOKHbBIC
BEIIECTBA, XUMHUUECKHUE PEaKIUU;
KJIACCU(UITUPOBATH N3y4CHHBIC OOBEKTHI U SBIICHUS;
JIeJIaTh BBIBOJIBI U YMO3AKIIOUEHHUS U3 HAOIIOICHU N, N3yYCHHBIX XUMUYECKIX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILIECTB 10 aHAJIOTUU CO
CBOICTBaMH U3y4YCHHBIX;
CTPYKTYPUPOBATh NU3YUCHHBIM MaTepral U XUMUUECKYI0 HH(POPMALINIO, TIOTYUYCHHYIO U3 APYTHX
HUCTOYHUKOB;
MOJICJIUPOBATH CTPOCHUE aTOMOB JIEMEHTOB 1-3 1Mepruoa0B, CTPOCHUE MPOCTHIX MOJICKYJT;
2.Byennocmuo — opuenmayuonuoii cepe:
aHAJIM3UPOBATh U OLICHUBATH MOCIIECTBUS JIJISl OKPYIKAIOIIEH Cpeibl OBITOBOM U
MIPOU3BOJICTBEHHON JESTENLHOCTH YEJIOBEKa, CBI3aHHOM C epepadoTKON BEIIEeCTB;

3. B mpyoosoii cihepe:

MIPOBOANTH XUMHUYECKHI IKCIICPUMECHT;

4. B chepe bezonacuocmu srcusnedesmenbHoCmu.:

OKa3bIBaTh MIEPBYIO TIOMOIIIb ITPU OTPABIICHUSAX, 0KOTAX U IPYTHX TPaBMax, CBI3aHHBIX C
BEIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHHUEM.

Buinycknux nayuumes:

* ONMCBIBATh CBOMCTBA TBEPABIX, )KUIAKUX, FA3000pa3HbIX BELLIECTB, BHIJCIISS UX CYIIECTBEHHbIE
IIPU3HAKU;

* XapaKTepr30BaTh BEIIECTBA [0 COCTaBy, CTPOSHUIO U CBOWCTBAM, yCTaHABIMBATh MPUYMHHO-
CJIEICTBEHHBIE CBSA3HM MEKIY JAHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

* PaCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHI «aTOM», «MOJIEKYJIa», «XUMUYECKUN
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY, «BAJIEHTHOCTDY, UCIOJIb3YS 3HAKOBYIO
CUCTEMY XUMHH;

* 1300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C MOMOIBIO XUMUYECKUX (GOPMYIT U CYILIHOCTh
XUMHUYECKHUX PEAKIMH ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHUH;

* BBIYMCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO
JIOJTIF0 XMMHYECKOT'0 3JIEMEHTa B CO€IMHEHUSX JJISl OLIEHKH UX MPAKTUYECKOW 3HAYUMOCTH;

* CpaBHUBATh 110 COCTaBY OKCHU/bI, OCHOBAHMsI, KUCIIOTHI, COJIH;

* KJ1accu(UUIUPOBATh OKCUABI 1 OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BAThCA J1a00PATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYI0H;

* IPOBOJIUTH HECIIOKHBIE XUMUUECKHE OMBITHI U HAOJIOIEHUS 32 U3MEHEHUSIMU CBOWCTB
BEIIIECTB B MPOLIECCE UX MPEBpAIleHUl; cCOOM0AaTh MpaBUiIa TEXHUKU 0€301TaCHOCTH TPH
MIPOBEJICHIH HAOIIOI€HUN U OIBITOB;




* pa3InyaTh FIKCIEPUMEHTAILHO KUCIOTHI U HMIENI0YH, MOIb3YSCh HHIUKATOPaMH; OCO3HABATh
HEO0OXOAMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAICHUH C KUCIOTaMH U IIEI0YaMHU.

* pacKpbIBaTh CMBICI nepruoandeckoro 3akona . 1. Menneneesa;

* ONUCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO0 (POPMY NEPUOANUECKON CHCTEMbl XUMUYECKUX
AJIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX AJIEP U paclpe/ie]ICHHE YUCIIa JJIEKTPOHOB IO 3JIEKTPOHHBIM
CJI0SIM aTOMOB XUMHUYECKUX AJIEMEHTOB MaJIbIX MEPUOIOB NEPUOTUUECKON CUCTEMBI, & TAKXKE
KaJusl ¥ KaJblIUs;

* pa3IMyaTh BUJIBI XUMHUYECKOM CBSI3U: HOHHYIO, KOBJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HENOJISIPHYIO U METAJUTMYECKYIO;

* H300paKaTh IEKTPOHHO-HOHHBIE (DOPMYIIBI BEMIECTB, 00Pa30BAaHHBIX XUMUYECKIMHU CBSI3SIMU
pa3HoOro BUA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAIUIMYECKUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTEpU30BaATh XMMHUYECKUE JIEMEHTBI U UX COEIMHEHUSI HA OCHOBE I1OJIOKEHMSI 3JIEMEHTOB
B MIEPUOJNYECKOM CHCTeME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYECHUE NIEPUOINYECKOTO 3aKOHA U
MEePUOANYECKON cCTeMbl XuMudeckux aneMeHToB J. 1. Menneneea; ¢« 0OBSCHATh CYTh
XUMUYECKHX MPOILIECCOB U UX MPUHIIMITHAIBHOE OTJIMYUE OT PU3HUECKUX;

* Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUSI XUMHUUECKHUX PEaKIIHii;

* YCTaHABIIUBATh MPUHATICKHOCTh XUMUUYECKON PEAKIIUU K ONPEACIEHHOMY THITY 110 OJTHOMY M3
KJIaCCU(UKAMOHHBIX TPU3HAKOB: 1) MO YUCIIy U COCTaBY UCXOHBIX BEIIECTB U MPOAYKTOB
peakuuu (peakiuy COSTUHEHUS, PAa3JIOKEHUS, 3aMEIICHUS 1 00MEHa); 2) 10 BBIICTICHHUIO HITH
MOTJIOUICHHUIO TETIOTHI (PEaKIIUU SK30TEPMUYECKUE U SHIOTEPMHUUECKUE); 3) IO U3MEHEHUIO
CTENEHEW OKMCIEHMSI XUMUUECKHUX AJIEMEHTOB (PEaKUU OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE);
4) 10 06paTUMOCTH IpoIecca (peaKiuy 0OpaTuMbIie U HEOOpPATHMBIE);

* COCTaBJIATh YPABHEHHUS AIEKTPOIUTUYECKON TUCCOLUALIMU KUCIIOT, LEI04YeH, Coiel; OJIHbIE U
COKpaIEHHbIC HOHHBIE YPaBHEHHsI peakluii 0OMeHa; ypaBHEHHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINA;

* IPOTHO3UPOBATH MPOAYKTH XUMUYECKUX PeaKIuil no popMynamM/Ha3BaHUSIM UCXOJIHBIX
BEIIECTB; ONPEJIEISATh UCXO/IHbIE BELIECTBA 110 (OopMysiaM/Ha3BaHUSIM MPOJTYKTOB pPEaKLUU;

* COCTABJIATh YPaBHEHUS PEAKIUi, COOTBETCTBYIOIINX MOCIEA0BATEIHLHOCTH («IIETIOUKE))
MpEeBpaleHN HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBJISITH B ITPOLIECCE SKCIIEPUMEHTA PU3HAKH, CBUIETENbCTBYIOIINE O IPOTEKAHUHU
XUMUYECKON PEAKIINU;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU [10JIEW PAaCTBOPEHHOTO BEILIECTBA;

* ONPENIENATh XapaKTep CPeIbl BOAHBIX PACTBOPOB KUCIIOT M LIEJI0YEH 110 U3MEHEHHUIO OKPACKU
WHJUKATOPOB;

* IPOBOJINTH KaUYECTBEHHBIE PEAKIINHU, TTOATBEPKIAIONINE HATMYHE B BOJHBIX pacTBOpax
BEILECTB OT/ACJIbHBIX HOHOB

* OTIPECIISATh MPUHAITICKHOCTh HEOPTAHMYECKUX BEIIECTB K OJTHOMY M3 U3YYEHHBIX
KJIACCOB/TPYIIM: METAIIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* OIPEAENATh BAJICHTHOCTb U CTEIIEHb OKUCIICHHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBIIATH (POPMYIIBI HEOPTAHUYECKUX COCTUHEHHH 10 BAJIGHTHOCTSIM U CTETICHSIM OKUCIICHUS
AIIEMEHTOB, a TAKXKE 3apsi/iaM HOHOB, YKa3aHHBIM B TaOIHUIE pACTBOPUMOCTH KHCIIOT, OCHOBaHUI
U COJIEH;

* O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3NIECKIX U XUMUYECKUX CBOHUCTB MPOCTHIX
BElIeCTB (METAJIJIOB U HEMETAJJIOB) U UX BBICIIMX OKCHJIOB, 00Opa30BaHHBIX 3JIEMEHTaMHU
BTOPOT'O U TPETHETO MEPHUOJIOB;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEPHBIC JIsl TPYIINT OKCHIOB: KUCIOTHBIX,
OCHOBHEIX;
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* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHBIE IJIs1 KaKJ0T0 U3 KI1acCOB
HEOPraHWYECKUX BELIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH IPUMEPHI PEAKIUH, TOATBEPKAAIOINX XUMUYECKIE CBONCTBA HEOPTaHUYECKUX
BEIIIECTB: OKCUOB, KUCIIOT, OCHOBAHUH U COJIeH;

* OIIPEJIEISTh BELIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUX;

* COCTaBJIATh OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIN OallaHC ([U1s1 U3yYEHHBIX PEaKLIUii) 110
IPEUIOKEHHBIM CXeMaM PEeaKIMid;

* IPOBOJIUTH JTAOOPATOPHBIE ONBITHI, ITOATBEPKIAIOIINE XUMUIECKHE CBOHCTBA OCHOBHBIX
KJIACCOB HEOPIaHUYECKUX BEILECTB;

Buinycknux noayuum 603mMoHCHOCHb HAVHUMbCA:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HMU;

* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHUS TIPABHII IKOJIOTUYECKU 0€30I1aCHOTO MTOBECHMS B
OKpY>Karolle MpUpOIHON Cpee;

* IOHUMATh CMBICII U HEOOXOJMMOCTh COOTFOICHUS TIPEIITUCAHUH, TPE/ITIaraeMbIX B
MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;

* HCIIOJIB30BATh MPHUOOPETEHHBIC KIIFOUEBBIC KOMIIETEHTHOCTH TIPU BHITIOJTHCHUH
HCCJIEIOBATENBCKUX MPOEKTOB MO U3YYEHHUIO CBOMCTB, CIIOCOOOB MOTYUYSHUS U PACIIO3HABAHUS
BEIIIECTB;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIONIB3Ys CPEACTBA YCTHOM U MUCHMEHHON
KOMMYHHKAITIH ITPU padOTe C TEKCTAMH YU4eOHUKA U JIOTIOTHUTEIILHOMN JIUTEPATypOH,
CIIPaBOYHBIMU TaOIUIIAMHU, IPOSIBIIATH TOTOBHOCTh K YBRKEHUIO MHON TOUYKHU 3PEHHUSI IPU
00CYXXJICHUH PE3yJIbTaTOB BBITOJIHCHHON paOOTHI,

* 00BEKTHBHO OIICHUBATh MH()OPMALIHIO O BEIIECTBAX M XUMHUYECKHX MpOIeccax, KpUTHUECKU
OTHOCHTKCS K TICEBJOHAYYHON HH(pOpMaIiu, HeToOpOCOBECTHON peKilaMe, Kacaromeics
MCIIOJIb30BaHUs PA3INYHBIX BEIIECTB.

* 0CO3HABATh 3HAYCHHUE TCOPETHUCCKUX 3HAHUH JIJIS MPAKTUUYECKON JISATEIIEHOCTH YEIOBEKa;

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSISI IOTUKY CHCTEMHOT'O aHalln3a;

* MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOANUSCKON CHCTEMbl XUMUYECKUX JIEMEHTOB JJIS
00BSICHEHUS U TIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BHBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTh TTOCPEACTBOM YTITYOJICHUS 3HAHUN 00 UCTOPUH
CTaHOBIIEHUS] XUMUYECKON HayKH, €€ OCHOBHBIX MOHATHI, MEPHOIUIECKOr0 3aKOHA KaK OJHOTO
U3 BOKHEHIIINX 3aKOHOB IMPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JOCTHKCHHSIX HAYKH W TEXHHUKH.

* COCTABJIATH MOJICKYJISIPHBIE U MTOJIHBIE HOHHBIE YPAaBHEHUS IO COKPAIIEHHBIM HOHHBIM
YPaBHECHHUSIM;

* IPUBOAUTH MIPUMEPHI PEAKIUH, MOATBEPKAAIOIINUX CYIIIECTBOBAHNE B3AUMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMU HEOPTaHUICCKUX BEIIECTB;

* MPOTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHS PA3IUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMUYECKON PEAKIINU;

* MPOTHO3UPOBATH PE3YIABTATHl BO3ACHCTBHS PA3IUYHBIX (DAKTOPOB HA CMEIIEHNUE XUMUYECKOTO
paBHOBECHS.

* MPOTHO3UPOBATH XMMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS,

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISATH OKHCIUTEIBHBIC HITH BOCCTAHOBUTEIILHBIC
CBOICTBaA ¢ yUETOM CTENeHel OKUCIECHUS 2IEMEHTOB, BXOISIINX B €r0 COCTaB;

* BBISIBIIATH CYNIECTBOBAHKME FTCHETHUECKOM B3aUMOCBSI3M MKy BEIISCTBAMH B PSTY: MPOCTOE
BEII[ECTBO — OKCHJI — THAPOKCHUI — COJIb;

* OPraHU30BbIBATh, POBOJIUTH YICHUUYSCKUE TIPOSKTHI IT0 UCCIICAOBAHNUIO CBOMCTB BEIIECTB,
UMEIOIINX BXKHOE MPAKTHYECKOE 3HAUCHHE.




1. Conep:kanue yueOHOro npeamera

Tema 1. IloBTOpEeHNEe 0OCHOBHBIX BONIPOCOB Kypca 8 kiacca (/ 4acoB)
XapakTepHucTUKa 3JIEMEHTA 110 €ro M0JI0KeHNUIo B [leproauueckoii cucTeMe XMMHUYECKUX
snemenToB J[. . MenneneeBa. CBONCTBA OKCHIOB, KUCIIOT, OCHOBAHHI U COJIEN B CBETE TEOPUU
AIIEKTPOJINTUYECKON JUCCOLUAIIMM U OKUCIIEHU-BOCCTaHOBIEHU. [IoHATHE O IEPEXOIHBIX
aneMeHTax. AM(pOoTepHOCTb. I'eHeTrueckuil psa nepexoaHoro sneMenTa. I[lepuonnyeckuii 3akoH
u Ilepuonnueckas cucrema xXumMu4eckux 31neMeHToB 1. 1. Menneneesa.
AmbotepHble OKCUBI U THAPOKCUBL. [IepexoaHble 31eMEeHThI, WM NePEeXOAHbIE METAIUIbI.
3aBUCHUMOCTh XUMUYECKUX CBOMCTB OKCHJIOB ¥ THJPOKCHUIOB 3JIEMEHTOB IOOOUHBIX NOAIPYII
[lepunonnueckoii cucremsl J[.M1.MeHieneeBa OT CTENEHN OKUCIEHHS UX aTOMOB.
OnexrponauTnueckas auccouuanus. /1 anexTponutos. IloHATHE O CKOPOCTH XUMUYECKON
peakuuu. GakTopsl, BIUAIOLINE HA CKOPOCTh XMMUUYECKHX peakuuil. Karanus3aropsl U kaTanus.
WNHrnburopsl. AHTHOKCHIAHTHI.

Tema 2. Metanuasbl (17 yacoB)

ITonoxenune metauioB B Ilepuonnueckoi cucreme xumudeckux snemeHTos /. 1. Menneneesa.
Mertammdeckas KpUCTaJUIMYeCKass pelIeTKa W METauIndecKas XUMH4YecKas cBs3b. OOmue
¢usnueckue cpoiictBa MeraioB. CriaBbl, UX CBOMCTBAa M 3HaueHUE. XUMHUUYECKUE CBOWCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUUYECKOM DSy
HanpsbkeHui MetamioB. Koppo3ust meranioB u crocoObl 60ps0ObI ¢ Hell. MeTaiuibl B Ipupoe.
OO6mme cnocoObl UX MOTYYCHUS.
OOmast XapakTepUCTHKa IIEIOYHBIX MeTauioB. Meramiasl B mpupone. OOuiye crnocodbl ux

nonyueHusi. Ctpoenue aromoB. lllenounble Meramibl — mpocThie BellecTBa. BaxHeilmue
COCIMHEHUS IIEIOYHBIX METaNIOB — OKCHUJBI, THIPOKCHIBI U CONU (XJIOPUIbI, KapOOHATHI,
cynb(haTel, HHUTpPaAThl), MX CBOWCTBA W MPUMEHEHHWE B HApPOJHOM XO03sicTBe. KanmuitHbie
ynoOpeHusl.

OO01as xapakTepUCTHKA 3JIEMEHTOB IIaBHOM noArpynisl 11 rpymnimer.

Crpoenue aromoB. lllenoyHo3emenbHble MeTamibl — MPOCThIE BellecTBa. BakHelue
COCIMHEHUS IIEIOYHO3EMEIbHBIX METAUIOB — OKCHJIbl, THJIPOKCHJbI U COJH (XJIOPUIH,

KapOOHAaThl, HUTpaThl, cyibdaThl, ¢ocharel), MX CBOWCTBA M TNPUMEHEHHE B HAPOJHOM
XO34HCTBE.
AOMUHUM.
Crpoenue atoma, (hU3MYECKHE U XMMHYECKHE CBOMCTBA MpocTOro BemiecTBa. CoeauHEHUSs
ATIOMUHUS — OKCHJl U TUAPOKCUM, UX aM(OTepHbIil XapakTep. BaxHeiue conyu amoMUHUS.
[IprMeHeHne aTFOMUHUS U €0 COCIMHEHUN.
Keneso.
Crpoenue atoma, (pu3myeckue W XUMHUYECKHE CBOMCTBA IMPOCTOro BemiecTBa. ['eHeTHueckue
psiasl Fet? u Fe'3,
Baxneiimue conu skene3a. 3HaUCHUE Keje3a M €ro COSAMHEHUN IS MPUPOJLI U HAPOJHOTO
XO035ICTBA.
JeMoHcTpanuu.
OOpa3upl MIENOYHBIX M MIETOYHO3EMENbHBIX MeTauioB. OOpa3isl criiaBoB. B3aumoneiicTeue
HaTpusl, JUTUS W Kalblluid C BOJOM. B3ammopaeicTBHE HATpusi MU MarHusi C KHCJIOPOAOM.
B3aumoneiictBue meramios ¢ Hemetamuiamu. [lomydenue ruapokcunos xenesa (1) u (II).

Tema 3. HemeTasibl (26 yacoB)
OO0mass xapakTepuCTUKa HEMETAJIOB: MOoJIoKeHne B [leproamdeckoil cucTeMe XHUMHYECKHX
anemenToB J[. 1. MenaeneeBa,0CO00EHHOCTH CTPOCHHS aTOMOB, JIEKTPOOTpHUIATENBHOCTE (D0)
KaKkMepa «HeMeTanInuHOCTH», pan 0. Kpucrainuyeckoe CTpoeHHE HEMETAUIOB — IPOCTHIX
BemecTB. Aiutorponus. dusndeckne cBoWCTBA HeMETaUIOB. OTHOCUTEIBHOCTH MOHSATHN
«METaJ» U «HEMETaJL».



Bonopoa.llonoxenne Bomopona B Ilepronnueckod cucrteMe XUMUYECKHX 3iemMeHTOB J[. .
MenneneeBa. CTpoeHue atomMa U MOJIEKYJIbl. PU3NYECKHE U XMMUYECKHE CBOMCTBA BOJOPOJIA,
€ro MOoJyYeHHUE U IPUMEHEHHUE.
Bona.
Crtpoenue Moiiekynbsl. Bogopoanas xumuueckas cBsi3b. @U3ndeckue cBOWCTBA BOAbl. AHOMAIUU
cBoiicTB BoOAbl. ['mapodunbhbie U ruapodoOHbIE BemiecTBa. XUMHUYECKHE CBOWCTBAa BOJBI.
KpyroBopor Boabl B mnpupoae. Bomooumctka. Aspanus Boabl. bBbITOBbIE  (QHUIBTPHI.
MuHepanbHble BOJbI. ucTuimmpoBanHas BoJia, €€ NOJy4Y€HHE U IPUMEHEHHUE.
OO0m1as XxapakTepucTUKa rajJoreHoB.
Crpoenue atomoB. [IpocTsie BellecTBa U OCHOBHBIE COEIMHEHHUS TaJIOT€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xiope, o6pome, prope u ione. [IpuMenenne raloreHoB U UX COSTUHEHUH B
HapOJIHOM XO35IHCTBE.
Cepa.
Crtpoenue aToma, aJlJIOTPONHS, CBOMCTBA U TPUMEHEHHE pomMOndeckoit cepbl. Okcubl cepol (IV)
u (VI), ux nonydyenue, cBoiictsa u npumeHeHue. CepHas KUCIIOTa U €€ COJIU, UX IPUMEHEHUE B
HapoJIHOM Xo3siiicTBe. [Ipon3BOACTBO CEPHON KHCIIOTHI.
A3oT.
CrpoeHue aToMa M MOJIEKYJbl, CBOMCTBA MPOCTOr0 BelleCcTBA. AMMHUAK, CTPOEHUE, CBOICTBA,
nosyyeHue u npumeHenue. Conu amMMoHUS, UX cBoiicTBa U npumeHeHue. Okcunpl azota (I11) u
(V).
A30THas KMCII0Ta, €€ CBOMCTBA U puMeHeHre. HuTparbl 1 HUTPUTHL, IpoOiIeMa UX COJlepKaHus
B CEJIbCKOXO03SHCTBEHHON MPOAYKIIMH. A30THBIE y10OpEHHUSI.
dochop.
CrtpoeHue aroma, aulOTpomusi, CBOWcTBa Oenoro u kpacHoro ¢ocdopa, HX MNPUMEHEHHUE.
OcHoBuble coeauHeHus: okcua ¢Gocdopa (V) um oprodochopras kuciora, ¢ocdarsl.
®ochopubie y1oOpeHus.
VYraepon.
Crpoenue aroma, ajsIoTpoIus, cBoicTBa Moaudukanuii, npumenenue. Oxcuasl yraepona (II) u
(IV), ux cBoiictBa u npumeHenue. KapOoHaTbl: KaJIbLIUT, COAQ, MOTAII, UX 3HAYEHUE B IIPUPOE
Y ’KU3HU YEJIOBEKa.
KpemHwnii.
CrpoeHne atoma, KpUCTAITIMYECKUM KPEMHHUH, €ro CBOWCTBAa M NpUMeHeHHe. OKCua KpeMHUs
(IV), ero npupoansie pasHOBUIHOCTH. CHUITUKAThl. 3HAUEHUE COECAMHEHUM KPEMHHUS B KUBOHU U
HeXUBOU npupoze. [loHaTre 0 CunMKaTHON IPOMBIIUIEHHOCTH.
JeMmoHcTpanmy.
OOpa3ipl rajJoreHoB — TPOCTHIX BeIIeCTB. B3auMojneiicTBue TrajlloreéHOB C HAaTpHeM, C
anoMuHueM. BoiTecHeHHe xs10poM Opoma WM MOJAA U3 pacTBOPOB UX cojeil. Bzaumoneiicteue
CEpbI ¢ METAJIJIaMH, BOJIOPOAOM U KHCIOpOAOM. B3aumoaeicTBue KOHIIEHTPUPOBAHHOM a30THON
KHUCIIOTHI ¢ Menpto. [lornomienre yriem pacTBOPEHHBIX BELIECTB MJIM ra3oB. BoccraHoBieHue
Menu u3 ee okcuaa yrieM. OOpasibl IPUPOIHBIX COETUHEHUH XI0pa, cephl, pocdopa, yriaepona,
kpeMHusi. OOpa3iibl BAXKHEUIINX I HAPOJHOTO XO3SMCTBa Cynb(haToOB, HUTPATOB, KAPOOHATOB,
docartos. OOpasibl cTek1a, KEpaMHUKH, [IEMEHTA.

Tema 4. [lepBoHayanbHbIE PECTABICHUSA

00 opranuyeckux BemecrBax (12 yacos)

BemecTBa oprannueckue 1 HEOpraHU4eCKHe, OTHOCUTEIILHOCTD IMOHATHUS «OpraHU4eCKHe
BeniecTBay. [puunHbl MHOr0OOpa3usi OpraHudecKuX CoeTMHEeHNH. XUMUYECKOE CTPOEHUE
OpPraHUYECKUX COeIMHEHUN. MoJleKyIsipHbIe U CTPYKTYpHBIE (POPMYJIIbl OPTaHUYECKUX BEIIECTB.
MeraH u 3TaH: CTpoeHne MOJIEKyJI. 'opeHue meTana u 3TaHa. [leruaprupoBanue TaHa.
ITpumeHneHue meTaHa.
XUMHUYECKOE CTPOCHHUE MOJIEKYIIbI dTHIICHA. J[BOIHAsA CBS3b. B3auMoielicTBHE STUJIEHA C BOJIOM.
Peakuuu nonuMepuszanuu stuieHa. [1onuaTuieH u ero 3HaueHue.
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[TonsiTue 0 MpeaenbHBIX OTHOATOMHBIX CIIMPTaxX Ha MpUMEpax METaHOJa U 3TaHoJa.
TpexaToMHBIN CIUPT — TIIULIEPHH.
[TonsiTre 00 anpaerHUaax HA MIPUMEPE YKCYCHOTO anbaeruaa. OKUCIEHUE allbJIeTH/Ia B KUCIIOTY.
OaHOOCHOBHBIE MpeieNibHbIe KApOOHOBBIE KUCIOTHI Ha MPUMEPE YKCYCHOM KUcioThl. Ee
CBOMCTBa U npuMeHeHue. CTeapruHOBas KUCIOTA KaK MPEICTaBUTEIb JKUPHBIX KapOOHOBBIX
KucnoT. Peakuuu sTepudukanuy u NOHATHE O CIOXKHBIX dPUpax.
Kupsl Kak croxHbIe (DUPHI TIUIEPUHA U )KUPHBIX KUCIIOT.
[Tonsitue 06 amuHoKucIOTaX. Peakuuu nonukonaencanuu. benku, ux crpoenue u
Ouosioruueckasi poib.
ITonsitue 06 yrimeBonax. ['mroko3a, ee cBolicTBa M 3HaYeHHE. Kpaxmai u nemonosa (B
CPaBHEHHH), X OMOJIOTHYECKAsT POJIb.
JleMoHcTpanum.
Mopnenu MOJeKyl METaHa U APYTUX YIIIEBOAOPO0B. B3aumonelictBue aTuiieHa ¢ OpoMHoOM
BOJIOM M pacTBOPOM IepMaHraHnata kanus. O06pa3isl 3TaHoNa U riuiepuna. KayecrBennas
peaxiusi Ha MHOTOaTOMHBIE CITUPTHIL. [loydeHue ykcycHO-3THIIOBOTO 3dupa. OMBIICHHE KUPA.
B3aumoeiicTBue riroK03bl ¢ aMMUAYHBIM PacTBOPOM oKcHia cepedpa. KauecTBennas peakiius
Ha Kpaxmai. JlokazaTenbcTBO Hamu4us (PYHKIIMOHAJIBHBIX TPYII B PACTBOPAaX aMUHOKHCIIOT.
['openue 6enkoB (LIepCTH UM NTUYBUX NepheB). L[BeTHBIE peakiuu OeIKoB.

Tema 5. Xumusi 1 ;ku3Hb (6 4acoB).
Posib XuMuH B )KU3HU COBpEMEHHOT0 yesnoBeka. [Ipo0iembl 6e301acHOro UCTOIb30BaHUS
BEILIECTB U XUMHYECKUX PEAKIIUN B MOBCEAHEBHOM KM3HU. Makpo- U MUKPO3JIEMEHTHI. PoJib
MHUKPO3JIEMEHTOB B )KM3HEAEATEIbHOCTH PACTEHUM, ’KUBOTHBIX U yesoBeka. KanopuitHocTh
BXHEHIIINX KOMITOHEHTOB TTUIIH: OSIKOB, )KUPOB, YIIIeBO0B. [IoHATHE O MUIIEBHIX J0oOaBKaX,
JIEKAPCTBEHHBIX IIpernaparax, XMMUYECKUMH CPEJICTBAMH CAHUTAPUU U TUTHEHBI. Buibl
XUMHUYECKOTO 3arpsi3HEHUS TUAPOChEpBl, aTMOC(EPHI, IIOYBBI U €T0 IMOCIICICTBHU.

Hctounuku xumudeckod uHpopmanmu: ydeOHble, HAYyYHbIE U HAyYHO-TIOMYJSPHBIC W3/aHUSA,
KOMITbIOTEpHBIEC 0a3bl JaHHBIX, pecypchl HTepHeTa.



I11. TemaTnyeckoe NJIAHUPOBAHME C YKA3aHHEM KOJIMYECTBA YaCOB, 0TBOIUMBIX HA OCBOEHHE KAKI0H TeMBbI.

Ne HanmeHnoBaHue TeMEbI KonandecTtBo yacos W3 aux
[TpakTrueckux padbor KoHTposIbHBIX paboT
1 IToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca § Kiacca 7 - 1
2 MerTamnnasl 17 1 1
3 Hemeramnisl 26 2 1
4 [TepBoHavanbHbIE IpeACTaBICHUS 00 Oopranuyeckux | 12 - -
BEIIECTBAX
5 XHUMUS U KU3Hb 6 - 1
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3)
4)
5)

2)
3)
4)
5)

2)

IIpunoxenus k nporpamme
Hpuioxkenne Nel «K KOHTPOJIBbHO-01leHOYHBbIE MATEPHAJIBD)
Koumponvnasa paboma Nelno meme «llosmopenue ochosHbIX 80npocos 3a Kypc 8 kraccay

Bapuanm 1
1. B pany Be-Mg-Ca xumuueckue 3J1eMEHThI PaCoJIOKEHbI B TOPSJIKE

1) ycuieHus MEeTANTMYECKUX CBOMCTB

2) yMEHBIIEHUS YKCIIa JIEKTPOHHBIX CIOEB

YBEJIMYEHHUSI YMCIIa SJIEKTPOHOB BO BHEIIIHEM AJIEKTPOHHOM CJIO€ aTOMOB
yBEJIMYEHUS PaJIlyCOB aTOMOB

YCUJICHHSI OCHOBHBIX CBOMCTB COOTBETCTBYIOIINX OKCHUIOB

2. B peakuto ¢ CONISTHOM KUCIOTOU BCTYIIAKOT

1)Na2SO4

2) Na.O

3) CO2

4) Cu

5) Cu(OH)2

CocTaBbTe ypaBHEHMSI BO3MOXKHBIX PEAKIIUi, OJHO U3 HUX 3alUIIUTE B MOHHOU
dhopwme.

3. Bribepute cxembl IpeBpaIlleHU, B KOTOPBIX a30T SBIISAECTCS OKUCIUTEIEM

1) NN
2) NO—N-3
3) N3—N°
4) N+2 —>N+4
5) N*3—-N*°

4. PaccraBbTe KOI(PPUIIUEHTH METOAOM SJIEKTPOHHOTO OalaHCa, YKAKUTE
OKHUCJIUTEINb U BOCCTAHOBUTEIIb
HI+H2SOs—I2+H2S+H20

5. UYepes 80 r pacTBOpa ¢ MaccoBO# noieit ruapokcuaa Hatpus 12%
NPOMYCTHUIIN YTIEKUCIBIN Ta3 10 00pa3oBaHKs KapOoOHATa HATPHSL.
Borunciaure 06beM (H.y) BCTYNMBILETO B pEaKIIMIO ras3a.

Bapuaum 2
1. B psany xumuueckux s1emMeHToB: Be-B-C

1) yBenuuuBaeTcst pajnyc aTOMOB
YMEHBIIAETCS IIEKTPOOTPUIIATETHHOCTD
YMEHBIIAETCS YACIIO 3JIEKTPOHOB BO BHEILITHEM JIEKTPOHHOM CJIO€ aTOMOB
BO3pAacCTaeT 3HaYEHUE BBICILICH CTENIEHU OKUCIICHHUS
YCUWJIMBAIOTCS KUCIIOTHBIE CBOMCTBA BBICIIMX OKCHIIOB

2. B peakuuro ¢ pacTBOPOM THIPOKCHA KAJIUSI BCTYTIAET:
1) okcua yriepona(IV)
OKCH/JI KaJTbITUSI
11



3)
4)
5)

OKCHJI IINHKA
CepHasl KHCII0Ta
cynbdat HaTpus
3anumumTe ypaBHEHUS] BOBMOKHBIX PEAKIIHiA, OJTHO U3 HUX 3aIHIINTE B HOHHON
dhopwme.
3. YCTaHOBHUTE COOTBETCTBUE MEXKILy CXEeMaMHU MPEBPAIICHUS 1 U3MEHEHUSIMHU
CTETICHN OKUCIICHUS a30Ta

A) N2+O2—NO 1) 320

B) NH3+02—N2+H-0 2) D0—D*2

B) HNO3+Cu—Cu(NO3)2+NO2+H>0 3) D™D
4) 3_9*2
5) 3+5_)9+2

4. PacctaBbTe KOA(h(UIUEHTH METOJOM AJIEKTPOHHOTO OajaHca, yKaKUTe
OKHUCJIUTEIIb U BOCCTAHOBUTEIIb

S+KOH—K25+K>S03+H20

5. Beramcnure Maccy ocaaka, 00pa3oBaBIIETOCS B pe3yJIbTaTe 100aBICHUS H30BITKA
ruApoKcuaa Kamus K 19 T pactBopa Xi0pua Marius ¢ MaccoBoi noneit cosu 5%.

Koumpoavras paboma Ne2 no meme «Memanivly
Bapuanm 1

1. Pacnpenenenue 3J1eKTPOHOB 10 SHEPreTUYECKUM YPOBHSAM aToMa MeTajljla TakoBo: 2¢ 8e
le.
Jannb1i1 s51eMeHT B [leproaudeckoil cuctemMe HaXOqUTC:
A) Bo 2 nepuone, B Il rpymme;
b) B 3 nepuoge, B I rpymre;
B) B 3 nepuogne, Bo Il rpynre;
I') Bo 2 nmepuoge, B I1I rpynme.
2. Pacronoxu MeTaibl B OPSIJIKE YCUIIEHUS MX METANTMYECKUX CBOMCTB:

Al, Ca, Mg.

3. Kakoe 13 yTBep)kJI€HHI HEBEPHO:
A) 5KeJe30 U ero CIUIaBbl Ha3bIBAIOT YEPHBIMU METAJIAMY;
bB) nropamtoMuHMiA, 1aTyHb, METBXHOP, OTHOCST K IIBETHBIM CILIaBaM;
B) B IpOMBINUIEHHOCTH CTaJb MMOJIYYarOT U3 YyT'yHA;
') 6poH30i1 Ha3aBaIOT CIJIaB HA OCHOBE MEIH U IIMHKA.

4. Jlns Kakoro MeTajula MOXHO OCYLIECTBUTH 1IETIOUKY MPEBPaIlCHUI:
Merann ----- OKCHJ| ----- THJPOKCUJ ----- XJIOPU:
A) 6apuii; 6) 6epuiuii; B) amlOMUHUR; T) Kene30.

5. Kakoii u3 HUKenepeuncIeHHBIX PEaKIUi MOKHO MOJIYYUTh METAILT ITyTEM
BOCCTaHOBJICHHUS €T0 U3 PacTBOpa:
A) K + CaCl»
B) Cu + AICl3
B) Mg +NaNO3
I') Fe + CuSO4
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6. OnxHuM K3 0OUIMX CBOWCTB LIETOYHBIX METAJIIIOB SBJISIETCS TO, YTO BCE OHH:
A) nerde BOAbI,
B)pearupyrot ¢ BogopoaoM ¢ 06pa3zoBaHUEM ITEPOKCHUIOB;
B) B3auMo/eiicTBYIOT ¢ BOJIOM ¢ 00pa3oBaHMEM pacTBOpa LIECTIOUH;
') pearupytoT ¢ a30TOM MpU KOMHATHOM TeMIiepaType.

7. OOpazoBaHue NPOYHON OKCHJIHOM IJICHKU HE XapaKTepHO JIJIsl MeTaJuia:
A) Na; 6) Be; B) Mg; r) Al

8. Kpacnas kpoBsiHas COJb SIBJISICTCS] pEareHTOM JJIsl OOHAPYKEHUSI B paCTBOPE HOHOB:
a) Fe®'; 6) Fe?"; B) AI**; ) Mg?*.

9. PaccraBb K03 (HUIIMEHTH METOAOM 3JIEKTPOHHOTO OasiaHca:
Zn + H2S04 xom = ZNSO4 + H2S + H20.

10. TIpu B3aumopeiicTBum 23 T Na ¢ H30BITKOM XJIOpa Macca 00pa30BaBIIETOCs XJIOpUIA
HATpHs paBHA:
A) 117r; b) 2,3r; B)5,85r; I') 58,5

11. Pemm nienouky npeBpalieHmii:
Keneso ---- xmopun xenesa (I1) ---- rmapoxeuy xenesa (II) ---- ruapoxcuy xxenesa (I111)
---- okcu xenesa (II) ---- xxeneso.

12. Hamecky kanpuus Maccoil 4 T pacTBopriu B Boze Maccoii 500 r. Beraucnu MmaccoByro
JIOJTEO TUAPOKCHIA KATIBIHS B 00pa30BaBIIeMCsl PacTBOPE.

Koumpoavuas paboma Ne3 no meme «Hememannoly
Bapuanm 1

Yacrp 1

[Ipu BeIMONHEHuU 3amaHuii ¢ BeIOOpOoM oTBeTa (Al - A8) 3amumuTe B TETpagbr HOMEP
MPaBUJILHOTO OTBETA.
Al. 3apsn sapa atoma +17 UMEIOT aTOMbI XMMUUYECKOTO 3JIEMEHTA:
1) azora 2)kucaopoaa 3)cepnl 4)xmopa
A2. Yuco o0mMX IEKTPOHHBIX IMap B MOJIEKYJI€ BOJOpO/Ia:

1. 1 2)2 3)3 4)4
A3. KoBaneHTHas HeTOsIpHAs CBSI3b UMEETCSl B MOJIEKYJIE BEIIECTBa, PopMya KOTOPOToO :
1) N 2)CHs  3)HCI 4)NaxS
A4. Ctrenienpb okucienus pocdopa B psiy BemecTs, GOpMyIIbl KOTOPHIX
Caz P2 - P - P203- P20s

1. momsmmaercs ot 0 g0 +5
2. TOBBIMAETCs OT -3 710 +5
3. moHmxkaercs oT +6 10 -2
4. moBbImaercs ot -4 g0 +4
AS. PeakTrBOM Ha KapOOHAT-aHUOH SBJISETCS KATHOH:
1. H' 2)NH4" 3)K* 4)Na*
A6.XuMuueckas peakiys BO3MOXKHA MEXK/Ty BEHIECTBAMH , (POPMYITBI KOTOPBIX:
1. Si0; u H20 3) P2Os u NaOH
2. SO u CO2 4) HoSiO3 u Mg
A7. Oxcun cepsl (IV) He oOpa3yeTcst pH B3aMMOICHCTBUH BEIIECTB, POPMYIIBI KOTOPBIX :
1. S n 02 3) Hg nu HZSO4(]<()HL[)
2. HZSO4(KOHL{) nu Cu 4) CaCO?, H HZSOA

A8. MaccoBas o514 a30Ta B cy/ib(aTe aMMOHUS paBHA

13



1. 123% 2)21,2 % 3)43,1% 4) 48,5%

Yacrts 2
B 1. B pany xumnueckux snemento Ge —p Si—p C
1) yBenuumuBaercss paanyc aTOMOB
2) yCUIIMBAIOTCS HEMETAJIIMUYECKHE CBOMCTBA COOTBETCTBYIOLUX UM IIPOCTHIX BEIIECTB
3) ociiabeBaeT OCHOBHBIHM XapaKkTep UX BBICIINX OKCHJIOB
4) yBENMUYMBAETCS YUJIO 3JIEKTPOHOB BO BHEIIHEM CJIO€
5) yBesnnuuBaeTcs 3apsan sipa aTOMOB

B2. YcranoBuTe COOTBETCTBHE MEXK/1Y UCXOAHBIMU BEIIECTBAMU U MPOAYKTAMHU PEAKIIUH.

HcxomHble BemecTa ITpOayKTHI peaKuu

A) CuSOs4 + NaOH 1) H20 + CuSOq

b) Cu(OH)2 + H2SO4 2) CuCl; + BaSOq4

B) CuSO, + BaCl; 3) NazSO4 + Cu(OH)2

4) CuCl; + BaSOq
5) CuClx+ SO2 + H20

Yactp 3

C 1. HanummTe ypaBHEHUS peakIuii, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBHUTD
CJICAYIONINE IPEBPAILCHHUS:

C—p CO2—PNaCO3z —» NaCl

C 2. K 27 r pactBopa ¢ maccoBoit noseit xiaopuaa meau 10% noOaBuiin u30BITOK pacTBOpa
cynepuna Hatpus. OnpeaenuTe Maccy BBINABIIETO 0CAIKA.

Bapuanm 2
Yacmo 1

[Ipu BbImonmHeHMM 3amaHuil ¢ BbIOOpoM oTBeTa (Al - A8) 3ammmuTe B TETpaabr HOMEp
MPaBUIILHOTO OTBETA.
Al. 3apsn sapa aroma +14 UMEIOT aTOMBI XUMHUYECKOTO 3JIE€MEHTA!

1) azora 2) xkuciaopoaa 3) kpeMmHHs 4) yrnepona
A2. Yucno o6mux 2JIeKTPOHHBIX Tap B MOJIEKYIIe a30Ta:
1. 1 2)2 3)3 4)4
A3. KoBasieHTHas IOJISIpHAS CBSI3b MMEETCSI B MOJIEKYJIE BEIIECTBa, (OpPMYyia KOTOPOTO :
1) N2 2)02  3) NaCl 4)H.S

A4. CteneHb OKUCIIEHHUSI CEPBI B PSIly BEIIECTB, GPOPMYJIbI KOTOPHIX
SO3- SO2- S - HS

1. mosermaercs ot 0 mo +5
2. ToHmwxaercsa or +5 1o 0
3. mosslmaercs ot -4 no +4

4. moHmxaercs oT +6 10 -2
AS. PeakTBOM Ha cynb(aT -aHUOH SIBJISIETCS] KATHOH:

1. HY 2)NH4* 3) Ba?* 4)Na*

A6. Xumuueckast peakiist BO3MOKHA MEKy BelIeCTBaMHU , (DOPMYIIbI KOTOPBIX:
1. CO2 u NaOH 3) SO2u N20s
2. Cu m H2SO4pass) 4) P20Os u HCI
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A7. Oxcun yraepona (IV) oOpazyercs npu B3auMOACHCTBUHN BEIIECTB, (POPMYJIIbI KOTOPBIX :

1. Naz COzu KCI 3) CO u H204
2. CaCO3z u HCI 4) CaCO3 u K2SO4
A8. MaccoBas nons kucinoposaa B Hutpare meau (II) paBHa
1. 328% 2)44.9 % 3)51,1% 4) 66,3%
Yacrts 2

B 1. B psany xumunueckux aieMeHToB As —p P—p N
1) yBenuuuBaeTcst 3JIEKTPOOTPHULIATEILHOCTh
2) BO3pacCTalOT panychbl aTOMOB
3) yCUIIMBAIOTCSl METAJJTMYECKHE CBOMCTBA
4) yBEIMYUBAETCS YKCIIO SJICKTPOHOB BO BHEIIHEM CJIOE
5) yMeHbIIaeTcs paAnyCc aTOMOB 3JIEMEHTOB
B2. YcranoBuTe coOTBETCTBHE MEX/1y HCXOIHBIMH BEILIECTBAMU U MPOAYKTAMHU PEAKIIUH.

HcxonHble BelecTna [IponykThl peakuuu
A) FeSO4 + KOH 1) Fe(OH)2+ K2SO4
b) K20 + H2SO4 2)Ko0 + Fe(OH)2
B) KOH + SO2 3) K2SO4 + H2 0

4) K2SO3 + H2, O
5) K2SO4 + H2

Yactp 3

C 1. HanummTe ypaBHEHUS peakiyii, ¢ MOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH

CJICAYIONINE PEBPAILICHHS:

Cl—p» HCI—P>NaCl —p» AgCI

C 2. Ha 300 r. u3BecTHsiKa, coaepxamiero 75% xapboHara KaJIbLHs , MOJEHCTBOBAIN U30BITKOM
COJISTHOM KUCIIOTHI. Bbruuciute 00beM (H.y) BBIIEIHMBIIETOCS ra3a.

Umoezosas koumpoavnas paboma No4

Bapuanm 1
1. Hammenpmmii paguyc aToMa UMeeT

F

2. Be

3. Ba

4. Si
2. Boicmmii OKCH 1 COOTBETCTBYIOIIMIA My THAPOKCU]] ¢ Haubosee BhIPaKeHHBIMH
OCHOBHBIMH CBOMCTBaMHU 00pazyer

1.K

2.Ca

3.1In

4. Al
3. B nopsake ycuneHus: HEMETaJUIMYECKUX CBOWCTB MPOCTHIX BEIIECTB 00pa3yroIne ux
3JIEMEHTBI PACIIOJIOKEHBI B PSTY

1.C, Si, Ge

2.5e, 5,0

3.F,O,N

4. Se, As, Ge
4. CTeneHb OKUCIICHUS a30Ta YMEHBIIIACTCS B PS/Iy BEIIECTB

1. NH3, NO2, KNOs3

2. N204, KNO2, NH4CI
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3. N2, N2O, NH3
4. HNO3, HNO>, NO>
5. BemecTBo ¢ KOBaJIEHTHOM MOJIAPHOH CBs3bIO 1. hocdop Oenbit
2. pochun amroMUHUS
3. xnopua pocdopa
4. pocdar xanpus
6. 3anuiuTe MOJIEKYISIPHOE ypaBHEHUE, KOTOpOe OyIeT COOTBETCTBOBATH HOHHOMY
YPaBHEHHIO
Ba** + SO4% = BaSOq
7. B ypaBuenun |l + HNOs = HIO3 + NO2 + HO
1) paccraBbTe K03()(HUIIMEHTHI METOJOM AJIEKTPOHHOTO OanaHca
2) onpeaenuTe OKUCIUTENb U BOCCTAHOBUTEID
8. Pemmre nenouky npespaiieHuit
SO; ---- SO3 ----- H2SO04 ---- (NH4)2S04
9. Pemure 3anauy
TexHuueckuil HUHK, coaepkauui 4,5% npumeceid pacCTBOPUIIN B CEPHOM KuciaoTe. Beruncnure
Maccy IIpopearupoBaBILEro MeTajla, €CJIu U3BECTHO, YTO BBIIEIMIOCH 2,241 (H.y.) BOAOpOJa.
(macca metaia 6,8r)

Bapuanm 2
1. O1MHAKOBOE YKCIIO PJICKTPOHOB HAa BHEIITHEM JHEPreTHYECKOM YPOBHE

HMeroT aTOMBI XJ10pa U

1. Mn

2.S

3. Ar

4. Br
2. Boicmmii OKCU 1 COOTBETCTBYIOIIMM €eMy THAPOKCU]] ¢ HanboJsiee BbIpakeHHBIMU
KHUCJIOTHBIMU CBOMCTBaMHU 00pazyer

P

. Si

. Cl

S

o -

3. B nopsinke ycuieHus: METANTMYECKUX CBOMCTB MPOCTHIX BEHIECTB 00pa3yromne ux
3JIEMEHTBI PACIIOJIOKEHBI B PALY

.Al, Ca, K

. Ba, Ca, Mg

. K, Ca, Ga

. Na, Mg, Al

. CTCHCHL OKHCJICHHA XJIOpA YBCIMYHUBACTCA B PAY BCIICCTB

A B wWDNE

. HCIO, HCIO4, KCIO3

. Cl, Cl,07, KCIO3

. Ca(ClO)2, KCIO3, HCIO4
. KCI, KCIO3, KCIO

A WN B

. BemtecTBo ¢ MOHHOIT CBA3LIO
. hochun

. AMMHaAK

. XJIOpUJ KalbIus

W N = W



4. cepa KpucTaJUIAYECKas

6. 3anuiuTe MOJEKYISIPHOE ypaBHEHUE, KOTOpOe OyIeT COOTBETCTBOBATH HOHHOMY
YPaBHEHUIO
Ca’* + CO3* = CaCOs
7. B ypapaenun HCIO + HI = HCI + I, + H20
1) paccTaBbTe KOA(PPUITUEHTHI METOIOM JIEKTPOHHOTO OaaHca
2) ompeenuTe OKUCIUTENb U BOCCTAHOBUTEIIb
8. PemmTe 1ienoyky npeBpaiieHui
CuSOg ---- Cu(OH)z ----- CuO ---- Cu
9. Pemure 3anauy
B u30bITKE CONsiHON KUCTOTHI pacTBoprin 1,506r, coneprkarieit 77% kapooHara sxenesa (11).
Ornpenenure 06beM YIIIEKUCIOTO Tra3a, BhIICIUBIIETOCS IPU ITOM.
(O6bem raza 0,224)
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Ipuio:xkenne Ne2 «KajiengapHo-TeMaTHyecKoe IJIAHMPOBAHUE)

Ne Hara JlaTa
Tema ypoka Kous-Bo yacos
ypoka (rutan) | (daxr)

Tema 1. IloBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 kiiacca. Beenenue. (7 4yacoB)

1 1. XapakrepucTuka 3J1€MEHTa M0 €ro IMOJIOKEHHUIO B NEPUOAMYECKON CHCTEME XMMHUYECKUX 01.09
sneMmenToB [[.M1.Menaeneera. 1

2 2.IlepexoiHbBIE DJIEMEHTBI 05.09

3 3. llepuomuyeckuii 3aKOH W TEPHOJUYECKAs CUCTEMa XHMHYECKUX  DJIEMEHTOB 08.09
JI.N.Menneneesa B CBETE y4eHHUs O CTPOEHUH aTOMa.

4 4. CpoiicTBa OKCHJIOB U OCHOBAaHHW B CBETE TECOPHH JJICKTPOJUTHYECKOW JMCCOLUALNHA 1 12.09
IPOIIECCOB OKUCIICHUS] K BOCCTAHOBJICHHSI

5 5. Xumu4aeckue peakiuu. CKOpOCTh XMMHUYECKOW peaKIuu. 1 15.09

6 6. Karanu3aTopsl 1 KaTayims 1 19.09

7 7. KonTpoabHass padora Nel no teme «lloBTopeHre OCHOBHBIX BONPOCOB Kypca 8 Kiacca. 1 22.09
Beenenue»

Tema 2. Metauinl (17 yacoB)

8 1. TlomoxeHue MeETAIJIOB B TMEPUOJAMYECKOM CHUCTEME XHUMHUYeckux oanemeHToB [I.W. 1 26.09
MeHieneeBa 0 0cOOEHHOCTH CTpOEHHE UX aTOMOB. PU3NYECKHE CBONCTBA METAJIJIOB.

9-10 2-3. XuMHAYeCKHe CBOWCTBA METAJLJIOB. 2 29.09

03.10
11 4. O0mue MoHATHS 0 KOppo3un MeTautoB. CIIJIaBbl, X CBOHCTBA U 3HAUYCHUE 1 06.10
12 5. Metannsl B ipupojie. O0mue crocoObl UX MOTyYeHHs 1 10.10
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13 6. O011as XapaKTepUCTUKA JJIEMEHTOB TJIABHOUW MOATPYNIBI | TpymibI 1 13.10
14 7. CoeqrHeHns IIEJIOYHBIX METAJIIIOB 1 17.10
15 8. O06mIast XxapakTeprucTHKa 3JIEMEHTOB TJIaBHOW moArpynisl || rpymmsn 1 20.10
16 9. CoearHeHUs LIEIIOYHO3EMEIBHBIX METAIIOB 1

17-18 10-11. ATIOMHAHHI U €T0 COETUHEHUS. 2

19 12. XKene3so, ero ¢pusznyeckue 1 XUMHYECKUE CBOMCTBA 1

20 13. I'enernueckue psaabl sxenesa (1) u sxenesza (1) 1

21 14. llpakTnyeckas padora Ne 1 «[losnydyeHue u cBolicTBa COEIMHEHUI METAJUIOBY. 1

22 15. Pemenue 3a7a4 Ha ornpeieJieHHE BHIX0O/Ia MPOIYKTa PEaKIHH 1

23 16. O6o01eHne, cucTeMaTH3aUs M KOPPEKIUS 3HAHU 110 Teme «MeTaibly. 1

24 17. KontpoabHas padora Ne 2 1o reme «MeTtauibi». 1

Tema 3. HemeTauibl (26 4acoB)

25 1. O0mras XxapakTEepUCTHKA HEMETAJIIOB. 1

26 2. Bonopon, ero ¢pusndyeckue 1 XUMHUUECKUE CBOICTRA. 1

27 3.Boxa. Bona B u3HM yenoBexa. 1

28 4. O6mas xapakTepuCcTHUKa TajloreHoOB. 1

29 5. Baxxueiimme coeqMHEeHNs IaJIOTEHOB. 1

30 6. Tlomydenue ramoreHoB. buojormueckoe 3HaYeHHWE W MPHUMEHEHHE TaJOTeHOB M HUX 1

COEIMHEHMI.
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31

7. Kucnopog.

32 8. Cepa, e€ (uznyeckre 1 XMUMUYECKHUE CBOHCTBA. 1
33 9. Okcuapl cepsl (IV u VI). Cepnas kucinora u ee coiu 1
34 10. OGoOmenne u cucremarusanus 3HaHuii mo teme «lloarpynna kuciopoma». Pemenue 1
3aj1a4 M ynpakHeHui o teme «[loarpymnma kuciopoma»
35 11. A30T u ero cBoiicTBa. 1
36 12. AMMUaK 1 ero cBOMcCTBa. 1
37 13. Conu aMMOHHSI ¥ X CBOHCTBA. 1
38 14. Okcunet azota (1) u (V). AzoTHas kucnora u e€ cBoicTBa. 1
39 15. Conu a30THOM KUCIOTHI. A30THBIE YIOOPEHHS. 1
40 16. ®ocdop, ero pusnveckrne 1 XUMUIECKHE CBOWCTBA. 1
41 17. Coenunenus pochopa 1
42 18. OGo0menue u cucrtemaruszaius 3Hanuil no teme «l[loarpynmna azora». Pemenue 3amau u 1
YIPaKHEHUH.
43 19. VYraepon, ero ¢pusnveckue 1 XMMUYECKHE CBOMCTBA. 1
44 20.KucnopoHabie COeTMHEHHS YTiiepoia. YToJIbHAsI KUCIO0Ta U €€ COJIU. 1
45 21. lIpakTuyeckas padora Ne2 «llonydyenue, coOnpanue u pacro3HaBaHUE Ta30B. 1
46 22. KpeMHHUI U €ro COeUHEHMS. 1
47 23. O6o06menne u cuctematusamus 3HaHui o Teme «llonrpymnmna yriepoaa». Pemenue 3amaq 1
U YIIPaKHEHUH.
48 24. TIpakTuyeckass padora Ne3 «[lomyueHne COeNMHEHHWII HEMETAJUIOB M M3yYCHHE WX 1

CBOUCTBY.
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49

25. O0o0uIeHne u cucreMaTu3anys 3HaHUu| 110 TeMe «HemerasDy.

50 26. KonTpoabHas padora Ne 3 o teme «Hemeramibi» 1

Tema 4. IlepBoHayajibHbIe NIPeACTABJeHUs 00 Oprannyeckux Bemecrsax (12 yacon)

ol 1. [Tpenmet oprannyeckoit xumMuu. OCOOEHHOCTH OPraHUYECKHIX BEIIECTB. 1

52 2. l[IpenenbHBIEC YTIIEBOIOPOIBI. 1

53 3. HenpenenbHbie yrieBoa0pOAbI - ITHIICH. 1
[Tonmepel.

o4 4. Pewienue 3a1a4 ¥ ynpakHeHUN 1

55 5. CupTsl. 1

56 6. OTHOOCHOBHBIE TIpECTbHBIE KAPOOHOBBIE KUCIIOTHI. 1

S7 7. Peakiuu sTepuUKaIMK U TIOHATHE O CIOXKHBIX 3(upax. JKupsi 1

58 8. [lousTue 00 aMUHOKHKCIIOTAxX U Oenkax. Peakuuu mojJMKoHAEHCAlUU 1

59 9. IMonsTHe 00 yraeromax 1

60 10. [Tomumepsi. 1

61 11. Pemenue 3aga4 u ynpaxHeHUH. 1

62 12. O606meHne u cucrtemaTusamus 3HaHud mo Teme «l[lepBoHavYaIbHBIE TIPEICTaBICHUS 00 1
OpPTaHMYECKUX BEIIECTBAX).

Tema 5. Xumusi v ;ku3Hb (6 4acoB)

63 1. Xumus u 300poBbe. XHUMHUYECKHE DOJEMEHTHI B KIETKAX JKUBBIX OPraHU3MOB. 1
JlexapCcTBEHHBIC MpenapaThl, MPOOJIEMBI, CBSI3aHHBIC C MX TPHUMCHCHHUEM.

64 2. XyMH4 ¥ [UIIA. 1
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65

3. IlpupoiHbIe HCTOUYHUKH YTIEBOJIOPOAOB U UX IPUMEHEHHUE.

66 4. XuMHUECKOE 3arpsi3HEHUE OKPY>KAIOLIEH Cpe/bl U €r0 MOCIEACTBHS. 1
BeITOBas XUMHYECKast TPAMOTHOCTb.

67 5. O0o0mIeHne 1 cucTeMaTH3aIMsI 3HaHUH 32 KypC OCHOBHOM IITKOJIBL. 1

68 6. UToroBasi KOHTpPoOJibHasi padoTa. 1
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