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IHosicHuTEeNLHAA 3aIUCKA

Pabouas nmporpamma cpennero (ImojgHoro) oOpa3oBaHUs MO XMMHHU COCTaBJIE€HAa Ha OCHOBE
ITpumepHo#l mporpaMmsel cpenHero (mosiHOro) oOpasoBaHuss no XuUMHMU. Pabodas mnporpamma
cpenHero (moiHoro) oOpa3oBaHMs IO XUMHUM IIOJHOCTBIO cooTBeTcTBYeT denepanbHOMy
KOMIIOHEHTY rOoCyIJapCTBEHHOI'0 CTaH1apTa 00pa3oBaHuUs.

[Ipeamer xumust BXOIUT B 00pazoBaresibHyIo 00s1acTh «EcTecTBO3ZHAHMEY.

HIkoynbHBIH KypC XUMHHM - OJUH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHOHAYYHOI'O
oOpazoBanus. OH BHOCHUT CYIIECTBEHHBIH BKJIaJ B pEIIEHHE 3agad oOmero oOpa3oBaHHS,
obecrieunBas (OPMHUPOBAHUE Yy YYaIIMXCSl €CTECTBEHHOHAY4YHOH KapTHUHBI MMpa, pa3BUTHE MX
MHTEJUICKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH, MPUBUTUE IIEHHOCTHBIX OPUEHTALUH, TOJTOTOBKY
K KHU3HH B YCIOBUSAX COBPEMEHHOI'O OOILECTBA.

OCHOBHBIMH HpO6JIeMaMI/I XUMHHU SABJIAKOTCA HM3YUCHUC COCTaBa U CTPOCHHUA BCHICCTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, KOHCTPYHMPOBAHME BELIECTB C 3aJlaHHBIMH CBOWCTBaMH,
HCCIIEA0BAHUE 3aKOHOMEPHOCTEH XMMHUYECKUX NPEBPALICHUN M IIyTEH YIIPaBICHUS UMHU B LEIX
MIOJTy4YEeHHUs BEIIECTB, MaTEPUAIOB, SHEPTUH.

N3y4yenne XuMuM B CpeAHEH 1IKOJIe HAPaBICHO HA JOCTIKCHUE CIEAYIOMNX LeJIei:

- OCBOEGHHE 3HAHMI O XUMHYCCKOM COCT&BHHIOIHeﬁ CCTGCTBGHHOHaquOﬁ KapTUHbI MHDPA,
Ba)KHEHUIITNX XUMHICCKHUX IMOHATHAX, 3aKOHAX U TCOPUAX;

- OBJIAJICHUEC YMCHHUAMM IIPUMCHATH IIOJYYCHHBIC 3HAHUA JIA 00BSICHCHUS pa3Hoo6pa3HI,1x
XMMHUYECKHUX SIBJICHUM M CBOMCTB BCHICCTB, OLCHKHU PpPOJIM XHUMHUHU B Pa3BUTHUHU COBPCMCHHLIX
TEXHOJIOTHH B IMMOJIYYCHHHU HOBBIX MAaTCPUAJIOB;

- pa3BUTHE II03HABATEIbHBIX MHTEPECOB M MHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B Tporecce
CaMOCTOSITEJILHOIO ~ IIPUOOPETEHUs] XUMHUYECKUX 3HAHUH C HCHOJIb30BAHMEM  Pa3IUUHBIX
HMCTOYHUKOB MH(POPMAIIH, B TOM YHCJIE KOMIIBIOTEPHBIX;

- BOCIIMTaAaHHUC y6€)KI[€HHOCTI/I B IIO3UTHBHOI pojin XUMHH B KHU3HHU COBPCMCHHOI'O 06HIGCTBa,
HCO6XOI[I/IMOCTI/I XUMHUYCCKHU I'PAMOTHOI'O OTHOLICHUSA K CBOEMY 3JOPOBBIO OKpY)KaIOH_IeI‘/‘I cpeac;

- NpUMeHeHUe MOJYy4YeHHbIX 3HAHMI M YMeHMii [Uig 0e30MacHOro HCHOJb30BAHUS BELIECTB U
MaTepHalioB B OBITY, CEIIbCKOM XO3SWCTBE W HA TPOU3BOJICTBE, PEIICHUsS MPAKTUYECKHUX 3a/ad B
MOBCEHEBHON KM3HM, MPENyNpEeKICHUs SBICHUM, HAHOCALIMX Bpea 3J0POBBIO YElIOBEKa U
OKpY>Karollen cpene.

Heabto paboueidi mnporpamMmsbl SBISETCS CO3JaHHE YCIOBMM JUIsl TUIAHUPOBAHUS,
OpTaHU3aIMH U YIIPaBICHHS 00pa30BaTEIbHBIM MPOIIECCOM MO YUCOHOMY IPEAMETY XHMHUSI.

3agauun padouel nporpaMmabI:

- JaTh TPEJCTABICHHE O MPAKTHYECKOW pealn3alliid KOMIIOHEHTOB T'OCYJapCTBEHHOTO
00pa3oBaTeNbHOIO CTAHJAPTA TP U3YUEHUH YU4EeOHOTO MpeIMeTa XUMUS;

- KOHKPETHO ONpENEeNUTh COJep)KaHue, 00BbeM, MOPSAJIOK U3Yy4eHHUs ydyeOHOro Inpeamera
XUMHUSI C Y4EeTOM IeJiel, 3a71a4 U 0coOeHHOcTell yuyeOHO-BOCHHMTATENILHOTO Mpoliecca IMIKOIbI U
KOHTHHTeHTa oOy4aromuxcs B Hel. [Ipu pa3zpaboTke paboueil mporpaMMBbl 10 XUMUH YIUTHIBAJIOCH
clieyIoliee HOPMAaTUBHO-TIPABOBOE U MHCTPYKTUBHO-METOANYECKOE OOecieueHue:

Deoepanvhslit yposeHs

1. ®enepanbublit 3akoH OT 29.12.2012 1. Ne 273-D3 «O6 ob6pazoanuu B Poccuiickoit @emepariiim
(penakmus ot 31.12.2014 . ¢ usmenenusimu ot 06.04.2015 r.).

2. IIpuka3z MunucrepctBa obpa3oBanus u Hayku Poccuiickoit @eneparun ot 31.03.2014 r. Ne 253
«O06 yrBepxkaeHnn denepanbHOro MepedHsi yueOHMKOB, PEKOMEHIYEMbIX K HCIOJb30BaHUIO MPU
peanu3aly  MMEIOIMX TOCYAAapCTBEHHYIO  aKKpPEAWUTAIMI0O  00pa30BaTEeNbHBIX  MPOrpamMmMm
Ha4aJIbHOTO OOIIETO, OCHOBHOTO OOIIETO, CPETHEr0 00IIET0 00pa30BaHUSI.

3. IIpuka3 MunuctepcTBa 06pa3zoBanus U Hayku Poccuiickoit @eneparun ot 05.09.2013 r Ne 1047
«O06 ytBepxkaenuu [lopsnka GopmupoBanus GpeaeparbHOTO MEpeyHsl Y4eOHUKOB, PEKOMEHTYEMBIX
K  HCIOJIb30BAaHMIO TPU  pealu3ald  HMMEIOLUIMX  TOCYJapCTBEHHYIO  aKKpEIUTALUIO



o0pa3oBaTeNbHBIX MPOTPAMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooIero
o00pa3oBaHUsI».

4. Ilpuka3 Muntpyna Poccun ot 18.10.2013 1. Ne 544 1 «O06 yTBepxkaeHUH MPOodhecCHOHATEHOTO
crannaprta «llegaror (memaroruueckas AeSITeIbHOCTh B cepe JOUIKOIBHOIO, Ha4albHOTO 00IIEero,
OCHOBHOTO 00IIIET0, CpeTHEro 0011ero 0opa3zoBanus) (BOCIIUTATENb, YUUTEIND)» (3aperucTpupoOBaHO
B Munrocte Poccuu 06.12.2013 r. Ne 30550).

5. Ilpuka3 MunoOpnayku Poccum ot 30.08.2013 r. N 1015 (pen. or 28.05.2014 r.) «O06
yrBepxkaeHun Ilopsiaka opraHuzanud M OCYIIECTBICHUS 00pa30BaTENbHON JIEATEIBHOCTH I10
OCHOBHBIM 00111€00pa30BaTeNbHBIM IPOrpaMMaM — 00pa30BaTENbHBIM IPOTrpaMMaM Ha4aIbHOTO
00111ero, OCHOBHOT'O OOIIETO M CpeaHero ooiiero odpazoBaHus» (3aperucTpupoBaHo B MuHIoCTE
Poccun 01.10.2013 r.N 30067)».

6. IlocranoBienue ['1TaBHOTO TOCyAapCTBEHHOrO caHUTapHOro Bpada Poccuiickoit dexpepaiuu ot
29.12.2010 r. Ne 189 (pem. or 25.12.2013 1.) «O6 yrBepxnenun CaunlluH 2.4.2.2821-10
«CaHUTapHO-AMUAEMHOJIOTHYECKHEe TpeOOBaHUs K YCIOBUSM U OpraHuzauud oOyueHus B
obmieoOpazoBarenbHbIX  yupexacHusx» (Bmecre ¢ «CanlluH 2.4.2.2821-10. CanurapHo-
SNUAEMUOJIOTHYECKHEe  TpeboBaHMS K  yCIOBHSIM W OpraHu3auuud  oOydeHus B
o0meo0pa3oBaTeNbHBIX  Opranu3anuiax. CaHUTapHO-AMHIEMHOJIOTMYECKHEe TpaBUila W HOP-
MaTuBb») (3apeructpupoBano B Muntocte Poccun 03.03.2011 1. Ne 19993).

7.IlocranoBnenue [aBHOrO rocynapcTBEHHOIO CaHUTapHOro Bpauya Poccuiickoit @enepaiuiui ot
10.07.2015 1. Ne 26 «O6 yrBepxaeanu CanlluH 2.4.2.3286-15 «CaHATapHO-ITUACMHOIOTHYSCKHC
TpeOOBaHUS K YCJIOBUSAM M OpraHM3alud OOYy4YeHHs ¥ BOCIUTAHUS B OpraHU3alUsX,
OCYIIECTBISIONIMX ~ 00pa3oBaTENbHYIO  JESATEIBHOCTh 10  QJalTHPOBAHHBIM  OCHOBHBIM
o0mieo0pa3oBarelbHbIM MPOTpaMMaM JJisi OOYYArOIIMXCS C OrPAHUYCHHBIMH BO3MOXHOCTSMU
3m0poBbsi»  (3apeructpupoBaHo B Muntocte Poccum  14.08.2015 1. Ne 38528) //
http://www.consultant.ru/; http://www.garant.ru/

8. IIpuka3z MunuctepctBa obpazoBanus u Hayku Poccuiickoit denepanuu ot 14.12.2009 r. Ne 729
«O0 yTBEpKIECHUU IEPEUYHS OPTaHM3aIfii, OCYIICCTBISIONINX W3JaHUE YYEOHBIX ITOCOOUH,
KOTOpBbIE JOMYCKAIOTCA K HCIOJB30BAHMIO B 00pa30BaTelbHOM IMPOLECCE B HMEIOIIUX
rOCy/IapCTBEHHYIO aKKpPEAUTALMIO U pean3yIoluX oOpa3oBaTelbHble MPOTpamMMbl OOILEro
o0pa3zoBaHMs 00pa3oBaTEIbHBIX YUpeKIeHUIX» (3apeructpupoBad MuntoctoMm Poccun 15.01.2010
r. Ne 15987).

9. IMpukaz MunoOpHayku Poccuiickoit @eneparuu ot 13.01.2011 1. Ne 2 «O BHEceHUN U3MEHEHUH
B IIepeUeHb OpraHU3alUi, OCYIECTBISIOUINX U3AaHNEe YUeOHBIX TOCOOUMN, KOTOPBIE JOMYCKAIOTCS K
HCIOJIb30BaHNIO B 00pa30BaTEIbHOM IPOLIECCE B MMEIOLIUX T'OCYIAapCTBEHHYIO aKKpEIUTAIUIO U
peanu3yommx  oOpa3oBaTelbHblE NporpaMMbl  0o0mIero  oOpa3oBaHMs  0Opa3oBaTEIbHBIX
yupexaeHusax» (3apeructpupoBano B Muntocre PO 08.02.2011 r. Ne 19739).

10. ITpuka3 MunucTepcTBa 00pazoBanus U Hayku Poccuiickoit ®eneparnun ot 16.02.2012 r. Ne 2
«O BHECEHMM W3MEHEHHH B NEepeyeHb OpraHHu3alfil, OCYIIECTBISIONIMX HW3/1aHUE YUEeOHBIX
nocoOuii, KOTOpbIe JOMYCKAIOTCS K HCIOJBb30BaHUIO B 00pa30BaTEIbHOM IIpOIlecce B UMEROIIUX
rOCy/IapCTBEHHYIO AaKKpEAMTALMI0 W peain3yIoUMX o0pa3oBaTeabHble MpPOrpamMMbl OOILEro
o0pa3zoBaHMs 00pa3oBaTeIbHBIX yupexkaeHusx» (3apeructpupoan B Muntocre PO 08.02.2011 r.
Ne 19739).

11. Ilpuka3z MunucrepctBa obpasoBanus u Hayku PO ot 8 nexabps 2014 r. Ne 1559 «O BHecenuun
n3menenul B Ilopsanok dopmupoBanus denepaabHOro MepedyHs y4eOHHKOB, PEKOMEHIYEMBIX K
MCIOJIb30BAHUIO TIPU PEANM3aLNN UMEIOIUX OCYJapCTBEHHYIO aKKpeAUTAII0 00pa30oBaTelbHbIX
mporpaMM  HadaJdbHOTO OOINEro, OCHOBHOTO OOIEro, CpeaHero ooémero o00pa3oBaHMs,
YTBEP)KICHHBIN NMpuKa3zoM MuHucCTepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu ot 5
ceHTs10ps 2013 1. Ne 1047».

12. Tlpukaz MunoOpuayku P® or 16.01.2012 r. Ne 16 «O BHeceHHHM H3MEHEHUWI B TEpEUYCHb
OpraHu3alWii, OCYIECTBISIONMNX W3/IaHue YYEOHBIX IMOCOOMI, KOTOpBIE MJOIMYCKAIOTCA K
UCMOJIBb30BAHUIO B 00pa30BaTEIbHOM MPOILIECCE B MMEIOLINX TOCYAapCTBEHHYIO aKKpPEAUTAIMIO U



peanm3yronmx — o0pa3oBaTeNbHBIE MPOrpaMMbl  o0IIero  oOpa3oBaHUS  00pa30BaTEIBHBIX
yupexaeHusx» (3apeructpupoBano B Muntocre Poccuiickoit deneparmm 17.02.2012 1. Ne 23251).
13. IMucemo MunuctepcTBa obpasoBanus U Hayku Poccuiickoit deneparmu ot 29.04.2014 1. Ne 08-
548 «O denepanbHOM NepevyHe yueOHUKOBY. [Iprka3 MunnctepcTBa 00pa3oBaHus ¥ HAyKH POCCHICKO#
@®enepammu ot 25.12.2013 1. Ne 1394 (pen. ot 03.12.2015 1.) «O6 yrBepx)nernn Ilopsiaka mpoBemeHus
rOCy/IlapCTBEHHOH WTOTOBOM aTTecTallid 1O 0O0pa30BaTeIbHBIM MpOrpaMMaM OCHOBHOTO — OOIIEro
oOpazoBanus»  (3apeructpupoBano B  Munrocre Poccum  03.02.2014 r.  Ne  31206) //
http://www.consultant.ru/; http://www.garant.ru/

14. Tlpukaz MunoOpunayku Poccum Nel400 ot 26.12.2013 «O6 yrtBepxknenun Ilopsinka mpoBeneHus
TOCy/IlapCTBEHHOH HTOTOBOM aTTecTallidl 10 O00pa30BaTeNbHBIM IIPOrpaMMaM  CpPEIHEro  OOIIero
oOpazoBanusy // http://www.consultant.ru/; http://www.garant.ru/

15. IIpuxa3z MunuctepcTBa obpasoBanust 1 Hayku Poccuiickoit @enepanuu ot 03.03.2009 1. Ne 70 (pen. ot
19.12.2011 1.) «O6 yrBepkaenun I[lopsaka MpoBeneHHs TOCYAapPCTBEHHOTO BBITYCKHOTO HK3aMEHa»
(3apeructpupoBano B Muntocte Poccutickoii 07.04.2009 r. Ne 13691)

Pezuonanvnulit ypoeens

1. 3akon Yenabuuckoii ob6mactu «0O06 obOpazoBanuun B YenaOunckoil obmactuy /
[TocranoBnenne 3akononarensHoro Cobpanus UensouHckoit oomact ot 29.08.2013 1. Ne 1543.

2. 006 yrBepxknenun KoHuenmuu pervoHanibHONW CHUCTEMBI OIICHKM KauecTBa 00Opa3oBaHUS
Yensibunckoit obmactu / [Ipukaz MunucrepcTBa oOpa3zoBanus U Hayku YensOMHCKOW 001acTH OT
28.03.2013 r. Ne 03/961.

3. 00 yrBepxknennn Konmenuuu mpoQOpUSHTAIIMOHHONW paboThl  00pa30oBaTEIIbHBIX
opranuzanuii Yensounckon obmactu Ha 2013-2015 rox / Ilpuka3 MunucrepcTBa 00pa3oBaHUs H
Hayku YensOunckoit obmactu ot 05.12.2013 r. Ne 01/4591.

4.  «O06 yrBepkaeHuu KOHIEMINK Pa3BUTHS €CTECTBCHHO-MATEMATHYECKOTO M TEXHOJIOTHYECKOTO
obpazoBanusi B YensOuHckoii / Ilpukaz MunucrepcTBa oOpa3oBaHus U Hayku UenassOMHCKOW 00nacTu OT
31.12.2014 . Ne 01/3810 obmactu « TEMII».

5.  «O BHeceHMH W3MCHEHHI B 00JACTHOW OA3WCHBIM y4eOHBIM MUIaH Ui 00I1e00pa30BaTENbHBIX
opranm3anuii YensOuHckol o0sacTu, peaau3yronX MPOrpaMMbl OCHOBHOTO OOIIETO M CPEIHEro OOIIero
obpasoBanusi» / Ilpuka3 MunucTepcTBa obpasoBanus u Hayku YensOounckoit oomactu ot 30.05.2014 r. Ne
01/1839

6. «O paspaborke pabouMx NPOrpaMM y4eOHBIX KypCOB, MPEIMETOB, MUCHMIUIAH (MOyJei) B

0011e00pa3oBaTenbHbIX yupexaeHusx YensOunckoi obmactu» / IlnceMo MuHuctepcTBa 00pa3oBaHus U
Hayku Yensounckoii obnactu ot 31.07.2009 1. Ne103/3404.

MeToauyeckue peKoOMeH AU

1. Meronuyeckue pPeKOMEHIAIUU U1 PYKOBOJIUTENEH 00pa30BaTENbHBIX OpPraHU3AIMil 1O
peanuzanun DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Ddeneparuny / http://ipk74.ru/news.

2. Meroanueckie pEKOMEHAAIMN Ui TeNarorndeckux pabOTHUKOB 00pa30BaTEbHBIX
opranmzanuii nmo peanuzanuu OexepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBaHuu B
Poccuiickoit ®enepanuny» / http://ipk74.ru/news.

3. HHpopmanmoHHO-METOANYECKHUE MaTepHalbl AN poauTeneit o denepalbHOM 3aKOHE OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®eneparmm» / http://ipk74.ru/news.

4. WudopmanroHHo-MeToandYeckue Marepuansl o denepanbHoM 3akoHe oT 29.12.2012 Ne
273-®3 «0O06 o6OpazoBanmu B Poccuiickoit ®enmepammm» g ygammuxes 8—11 kmaccoB /
http://ipk74.ru/news.
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YpoBeHb 00pa3oBaTebHOI OpraHu3aluu

1.Y4eOnsriii uran MAOY « COUI Ne73» na 2016-2017 yueOHbIi ro.
2.ITonoxenue o pabodeii mporpaMme Teaarora 1o ydeOHoMy npeaMery, Kypey.

PaGouast mporpamma cpeaHero (mojHOTO) o0mero oOpa3oBaHMs MO XMMHHU 00eCIeurnBaeT
CO3HATEJIBHOE YCBOCHHUE YYAIlMMHUCS BAXKHEHIIMX XWMHYECKUX 3aKOHOB, TECOPUM M ITOHATHIA;
poJoikaeT GopMUPOBAaHKE MPEACTABICHUN O POJIM XUMHH B Pa3BUTHUU Pa3HOOOpa3HbIX OTpaciei
MIPOM3BOJICTBA; 3HAKOMUT C BEIISCTBAMH, OKPYXAIONIMMH 4YeloBeka. [Ipy 3TOM OCHOBHOE
BHUMaHUE YJENAETCS CYIIHOCTH XMMHUYECKHX pPEaKlIHUi U METOAAaM UX OCYLIECTBJICHHUA, a TaKke
croco0aMm 3alIUThl OKPYKAIOIIEH CpeIbl.

Pabouas mporpamma moctpoeHa ¢ y4eToM MEKIPEIMETHBIX CBsA3eH ¢ KypcoM (DM3HKH, Te
W3YYalOTCSI CBEJICHUS O CTPOCHHHM aTOMOB, M OWOJIOTH T/ JAaeTCs 3HAKOMCTBO C XHMHYECKOUN
opraHmsalei KJIeTKU U IpoleccaMu 0OMeHa BEIECTB.

Pabouas nporpamma cpeanero (mojsHoro) oOpa3oBaHus M0 XUMUH paccunTana Ha 70
yacoB u3 pacuera 1 yac B Hegenmto B 10 u B 11 kimaccax- rymanutapHsiii mpoduib, BTOPOU Yac 3a
CUYET IIKOJILHOTO KOMITOHEHTA.

IIpu dopmupoBanuu y4eOHO-METOAMYECKOTO KOMIUIEKCa TI0 XWMHU YYHUTHIBAIHCH
cienyoiue GakTops:

1. Vuebno-meronuueckuit komiuiekc O.C.I'abpuensHa wusnatensctBa «/Ipoday» cooTBeTcTBYeT
benepanbHOMY TOCYTAapCTBEHHOMY CTAaHIApTy OCHOBHOTO OOIIEro oOpa3oBaHUs 1O XHUMUH,
SBJIICTCS 3aBEPIICHHON AaBTOPCKOW JMHHEH W HMEeT KOMIUIEKCHBIM XapakTep Moaxoia K
pa3paboTke - KpoMme y4eOHMKOB M METOJMYECKUX IOCOOMH IS yYUTeNs, M3IaTebCTBOM
BBINYIICHBI paboure TeTpaau, TeTPaau Ui 1a00OPaTOPHBIX M MPAKTHUYECKUX PadOT, KOMITJIEKTHI
TUIAKTUYECKUX KapTOUYEK; a TAKKe JaHHBI y9eOHO-MEeTOANYECKH KOMIUIEKC PEKOMEH/I0BaH K
WCIOJIb30BAHUIO C IENbI0 COXPAHEHMsI €AMHOTO MPOCTPAHCTBA B XUMHUYECKOM OOpa30BaHHU
UYensbunckoit obnmactu. Kpome Toro, yueOHo-meTonuueckuii komiuieke O.C. T[NabpuensHa
COOTBETCTBYET 00pa30BaTEIbHBIM MMOTPEOHOCTAM 00YHarOIUXCS U UX POAUTENEH.

2. COOTHECEeHHOCTb DJIEMEHTOB CO/IepKaHus yaeOHO-MeToandeckoro komriekca O.C.
I"aGpuensHa ¢ conepkaHleM rocyIapCcTBEHHON UTOroBOM arTectanuu B 11 knaccax.

3. MarepuanpHo-TeXHHYECKOE oOecrieueHne yueOHoro npeameta (kabunuet xumun Ne 316
OCHAIlleH HEOOXOJUMBIM 000py/10BaHHEM JJISl IPOBECHUS TPAKTUUYECKUX padoT,
JIEMOHCTPAIIMOHHBIX U TAOOPATOPHBIX OIBITOB 10 XUMHH, TaOJIHIIaMH, KOJUICKIHSMH 1
pa3gaToOuYHbBIM MaTepUaIOM JJIs YUeOHBIX 3aHATHI B TOJIHOM 00BEME).

Peanuzanus paboueit mporpamMmbl 00€CTieunBaeTCsl yUeOHBIMU U METOIMYECKUMH

MOCOOUSIMU:

YuyeOHO-MeToANYECKHIT KOMIIEKE IJIsl yYaHUXCH:

1. Tabpuensn O.C. Xumus. 10 knacc. bazoBbiit ypoBeHb: yd4eOHUK /17151 00111€00pa30BaTENbHBIX
yupexaenuit / O.C. IN'abpuensu. — M.: [Ipoda, 2014.

2. Taopuensa O.C. Xumus. 11 kmace: ydeOHUK JUIsS 00IIe0Opa3oBaTEIbHBIX YUPEIHKIACHHHA /
O.C. I'abpuensn, I'. I'.JIsicoBa.— M.: JIpoca, 2014.

3. Kocosa O.10. EI'D Xumus padodas terpans Yensounck: B3, 2009

YueOHO-MeTOANYeCKHUI KOMILTIEKC YUYUTeIs:

1. Tabpuensn O.C. HacrtonpHas kHura yuutens xumuu. 10 ki./ O.C. I'aGpuensH. — M.:
Hpoda, 2004

2. Taopuensa O.C. Xumus. 10 kmacc: meroa. mocodue/ O.C. INabpuensH, A.B. SmykoBa. —
M.: Ipoda, 2008

3. Taopuensa O.C. Opranndeckas XUMHS B TeCTax, 3a7adax, ynpaxHeHusX. 10 kmacc: yue0.
nocobue st obmieobpazoBarenbHbiX. yupexaenui/ O.C. I'abpuensn, WU.I'. Octpoymos,
E.E. Octpoymoga. - M.: JIpoda, 2010



4.

I'a6bpuensu O.C. HacronpHas kaura yunresns xumuu. 11 kmace. B 2 4./ O.C. I'aGpuensn. —
M.: Ipoda, 2004

HNHcTpymeHTapuii 11 OLeHUBAHHUA YPOBHS 00Pa30BAHHOCTH YYAIIUXCSH:

1.

INabpuensu O. C. Xumus. 11 kmacc: KOHTPOJIBHBIE M MPOBEPOUYHBIE pa0OTHI K YICOHUKY
O.C. TI'abpuensna, I'. I'.JIbicoBoii «Xumus .11 xinacey/ O. C. I'abpuensn, I1. H. bepeskus,
A. A. YmakoBa u 1p. — M.: JIpocda, 2006.

Ps6oB M.A. Tectsl o xumuu: 11 kiacc k yuebuuky O.C. 'abpuensna “Xumus -117. M.
«9k3amen» 2006

Kocoga O. 0. Enunblii rocygapcTBeHHbIN 3k3aMeH. XuMus. CripaBouHble MaTEpUaIIbl,
KOHTPOJIBHO-TPEHUPOBOYHBIC yIpakHEeHHs, pacueTHbIe 3a1aun/ O. F0. Kocoga, JI. JI.
Eroposga. - YensiOunck: Barmsn, 2005.

Ps6oB M. A. Tectsl mo xumun: 10 knacc: k yueonuky O. C. 'abpuensna u np. «Xumus. 10
xnace» / M. A. Ps6os, P. B. JIuusko, E. 10. Hesckas. - M.: Dx3amen, 2011.

Psi6oB M.A. Tectsl o xumuu: 11 kimacce k yueonuky O.C.I'abpuensna u ap. «Xumus. 11
knace».M., «3Ok3amen», 2011.

Tectol o kypcy Heopranndeckoid xumun.: Kocosa O.10. Metonuyeckas 6ubnnoreka
MOYVY-15 r. Yensbuncka.,2010

INabpuensu O. C. Xumus. 10 kiacc: KOHTPOIbHBIE U TPOBEPOYHBIE PAOOTHI K YUCOHHUKY
O.C. I'adpuensna «Xumus .10 kinacen/ O. C. T'aOpuensn, [1. H. Bepeskun, A. A. Yinakosa u
ap. —M.: [Ipoda, 2010.

PaGouas I[IporpamMma BKIIKOYACT BCC OCHOBHBIC pa3JICJibl U TCMbI, IIPCIJIaracMbiC HpHMepHOﬁ

nporpaMMoii. OCHOBHOE cojiep>kaHue pabouell IporpaMMbl CTPYKTYPHUPOBAHO I10 IIECTH OJI0KaM:

1. MeToapl TO3HAHUSA B XUMHH

2. TeopeTnueckrue OCHOBBI XUMUHU

3. Heopranuueckas Xxumus

4. Opranuyeckas XuMus

5. XuMUg U KU3HA

6. O0001IEeHNE 3HAHUH 110 XMMUHU.

Pabouas mporpamma cpegHero (TOTHOTO) OOpa3OBaHUA TO XUMHUHU MPEANONAraeT

clenyrolee pacipeereHue yueoOHoro MmaTepraa o kiaccam (tabnuma 1).

Tabnura 1
Pacnpenesienue yueGHOTo BpeMeHH.

KoauuecTBO 4acoB
Pa6ouasn
Hpumepn nporpamMmMa
Paznen asi porp
nporpam Viroro 10 xaacc 11 xaacce
Ma ig oo conx 0011
1. MeToabl NO3HAHUSA B XUMUU. 2 2 1 1 - 1
2. TeopeTrueckue OCHOBBI XHMHHU 18 21 1 3 20 37
3. Heopranuueckasi Xumust 13 13 - 14 18
4. Opranuyeckas XMUMHUsI 25 27 27 59 - -
5. X¥uMHSA U KU3Hb. 5 5 5 5 2
6. O6o6vH1eHHe 3HAHWAH 110 XUMHHU i 5 1 5 1 10
CpeaHel MIKOJIbI
PesepBHOE Bpemst 7 - - - 2
70 70 35 70 35 70




B paGoueii mporpamMme HE OTBOASTCS Yachl Ha pe3epBHOE Bpems. CeMb 4acOB pe3epBHOTO
BPEMCHH, PEKOMEHAYEMbIC MPUMEPHON MPOrpaMMOM, pPaCXOIyIOTCS Ha YBEIUYCHHE BpPEMEHU
u3yueHus pazaenoB «Teopernueckue OCHOBBI Xxumum» (+3 yaca), «Opranuueckas Xumus» (+2
gaca), a TAaK)Ke Ha BBEJACHHE B pab0OYyI0 MPOrpaMMy CpelHero (MOTHOro) o0Imero oo0pa3oBaHus Mo
XUMUH pazzena «O6o0ieHrne 3HaHU# o XUuMun» (2 Jaca).

Ha wsyuyenuwe pazmena «Meroapl MO3HAHUS B XHMHUHW» OTBEICHO 2 dYaca (KaK W IO
npuUMepHOil mporpamme). JlomonaHeHwit B YacTh 3JEMEHTOB cojepxaHusi HeT. Bompoc pomu
IKCIIEPUMEHTA U TEOPHH XMMHH PAacCMaTPUBACTCS HA MPOTSKEHHH BCEro Kypca BO BCEX TeMax.
bonbiioe BHMMaHKe B MporpaMMme OOpalieHo Ha MPAKTUYECKUE acleKThl XMMHH, YTO OTPAKEHO B
JIEMOHCTPAIIMOHHBIX ¥ TAOOPATOPHBIX OMBITAX, MPAKTHYECKUX PadOTax.

Paznen «Teopernyeckue ocHOBBI XuMun» (21 yacoB) miisg ynoOCTBa M3ydeHus ObuT pa3OuT
Ha TEMBI:

- CoBpeMeHHBIC TIPEICTABJICHHS O CTpoeHuH aToMa - 4 vaca (1 gac B 10 kmacce u 3 yaca B
11 knacce),

- CtpoeHnue BemiecTBa. XuMudeckas cBs3b - 15 vacoB (1 yac B 10 kiracce u 15 gacos B 11
KJ1acce),

- BemectBa, ux cBoiictBa - 9 yacos B 11 kiacce,

- Xumuueckue peakiun - 8 yacos B 11 kimacce.

VYBenuuenue BpemeHu (¢ 18 B mpumepHoil mporpamme no 21 B paboueil mporpamme) Ha
W3YYCHHE ITOrO paszjelia BBI3BAHO TEM, YTO IMPHU €r0 H3YUYCHUU MPOUCXOJHUT CUCTSMATH3AIIWS,
yriay6neHre u o0oOIIeHre 3HaHWM MO 00IIel XMMUU. BBUIO TOMOJIHEHO cojepKaHue pasjena B
YacTH DJEMEHTOB COJACp)KaHUS W JeMOHcTpanuii  (tabmuma 2). [lpusiunsr  orbopa
JIOTIOJTHUTEIBHOTO COJIEP>KAaHUS CBSI3aHbI C MPEEMCTBEHHOCTHIO IIeNiell 00pa30BaHMs Ha Pa3TUYHbBIX
CTYIICHSX W YPOBHSX OOYYCHHS, JIOTHKOW BHYTPUIIPEIMETHBIX CBSI3€H, a Tak e BO3PACTHBIMHU
0COOCHHOCTSIMHU ydamuxcs. Tak ke y4UTBHIBAJIOCh, YTO JOJI 3aJlaHUM, MPOBEPSIOMIUX YCBOCHUE
COJIEpKaHUs TAaHHOTO Pa3zelia, COCTABISET B TOCYJaPCTBCHHONW MUTOTOBOM aTTECTAIIMOHHOW padoTe
(EI'D) 60% ot 061mero unciia BCex 3aIaHui.

Tabmumna 2.
JononHenne coaep:xanus paziena «Teopernueckue 0CHOBbI XUMHUM)

DNEeMEHTHI COJIeP KaHUs 10 knacc
- AToM. ATomHbIe opOuTanu. BageHTHOCTH
- KparHocTb cBsI3U, MOISIPHOCTD CBSI3H.
11 knacc
- [IprumHBI ©3MEHEHNE CBOMCTB JIEMEHTOB B IIEPUOJIAX U TPYIIIIax
- 3aKOH MOCTOSIHCTBA COCTABA BELIECTB
- Bona — pactBoputens.
- IlonsTHe o aucnepcHBIX cucTeMax. [ 'pyOoaucrepcHbIE CHCTEMbI
(3MynbcUH, CYCIIEH3HH).
- buonoruyeckas poib rUAPOIM3a B MIIACTUYECKOM M SHEPTETHUECKOM

oOmeHe.
- Peakmuu ropenus. TepMoXxuMudecKue ypaBHEHHSI.
JlemoHCTpanuu - Paznuunbie Qopmbl TEPUOAMYECKON CHCTEMBl XHMHUYECKHX

anemenToB 1. 1. Menaeneena.
- Mogenb 37IeKTPOTUTHIECKOTO TIONYICHHS ATFOMUHUS




Ha nsyuenue pasnena «Heopranndeckass Xumus» OTBEIEHO 13 4acoB, Kak U 1O NPUMEPHOU
nporpamme). JlomotHeHU# B 4acTH 3JIEMEHTOB COZIEp)KaHusI HET. B pasznerne 00001meHHO pacKPBITHI
CBEJICHUSI O CBOMCTBAX KJIACCOB BELIECTB — METAJUIOB U HEMETAJLIOB.

Pa3nen «Opranndeckast XuMus» Uit yA00CTBa U3y4eHUs ObUT pa30UT Ha TEMBbI:

- Teopust cTpoeHus opranndeckux coennHeHnii. Kimaccudukaiys u HoMeHKiIarypa - 2 Jaca,
- YII1eBoAOpOIbl U UX MPUPOJAHBIE HCTOYHUKH - 8 YaCOB,

- Kucnoponoconepskaiiie coelMHEHNS U UX HaX0XA€HUE B XKUBOMU mpupoe - 10 yacos,

- A30oTcozepikaliie COeIMHeHNS U UX HaX0XJEeHUe B )KUBOU mpupoie - 9 yacos,

- [Tonumepsl - 3 yaca.

C y4yeToMm mo3HaHUN B 00JaCTH OPraHUYECKON XMMHH, MOJYYCHHBIX B 9 Kjacce, y4eOHBIH
MaTepual M3J0XKEH IO NPUHIMITY «OT OOIIero K YacTHOMY». YBelU4eHue BpeMeHH (¢ 25 B
pUMepHON mporpamme 10 27 B pabodeil nmporpaMme) Ha U3Y4YEHHE 3TOTO pasjiesia BbI3BAHO TEM,
4YTO MpPU €ro M3YyYCHUHU Y ydalmuxcs (OPMHPYIOTCS OCHOBHBIC TMOHSTHS OPTaHUYECKOW XHWMUH,
BO3HUKAET MOHMMAaHKE 3aKOHA €UHCTBA OKpYsKarolero Hac mupa. Paznen «Oprannueckas XuMHs»
Uil ynoOCcTBa M3y4eHUs: ObUT pa3douT Ha TeMbl: «Teopus CTpOCHHS OPraHWYECKHX COCAMHEHUI.
Knaccupukauus u  HOMeHkmaTypa» (6  yacoB), «YrieBogoponael» (16 yacos),
«Kucnoponoconepxkame opranuueckue coeauHeHus» (19  wgacoB), «A3sorcoaepxalune
oprannueckue coeauHeHus» (9 dacoB) «llomumeps» (9 vacoB). C ydyeTroMm Mmo3HaHUW B 00JIacTH
OpPraHMYEeCKON XMMMH, MOITYYEHHbIX B 9 Kilacce, y4eOHbII MaTepuan U3J0KEH [0 NPUHLHUIY «OT
o0IIero K 4acTHOMY». YBeIu4eHue BpeMmeHu (C 25 B mpuMepHOW mporpamme 1o 59 B paboueit
[IporpaMMe) Ha HM3y4€HHE STOro pasjiena BbI3BAHO TEM, YTO IPH €ro U3yYEeHUU Yy YyYallluxcs
(bOopMHUPYIOTCS OCHOBHBIC IMOHATHUSI OPraHUYECKONH XMMHH, BO3HUKAET TOHUMAaHHE 3aKOHA €IMHCTBA
OKpY>KaIoIllero Hac MUpa. bbplIo 10NOJIHEHO coiepKaHUe pa3jiea B YaCTH 3JIEMEHTOB COIEPKAHUS,
JI€MOHCTpAIINA, 1a00paTOPHBIX OIMBITOB U PAaCUETHBIX 3a7au bbUIo AOMONHEHO cofepKaHue pa3/ena
B YaCcTH ODJIEMCHTOB COJCpXKaHHWsS M pacueTHbIX 3amad (tabmuma 4). Ilpuniunsl orbopa
JIOTIOJTHUTEIBHOTO COJIEP>KAHUS CBSI3aHbI C MPEEMCTBEHHOCTHIO 11esiel 00pa30BaHMs Ha Pa3TUYHbBIX
CTYNEHAX W YPOBHSIX OOYYEHHS, JOTMKOH BHYTPHUIIPEJAMETHBIX CBS3€H, a Tak e BO3PACTHBIMH
O0COOCHHOCTSIMHU yyamuxcsl. Tak ke y4UThIBAIOCh, UYTO JIOJIA 3a/laHui, MPOBEPSIOIIMNX yCBOCHUE
COJIepKaHusl JaHHOTO pa3zielia, COCTaBIsET B TOCYJapCTBEHHOW UTOrOBOM aTTeCTallMOHHOW paboTe
(EI'D) 15,6 % oT 0011ero yncia BCex 3aIaHuii.

Tabmumna 3.
JlonosiHeHne conep:kanns pasaena «Oprannyeckass XuMHs»
OnemeHThl cofepxkanus | - [IpocTpancTBeHHas u3oMepus.
- [IppumeHeHne opraHM4ecKHX BEIIECTB Pa3IMUHBIX KJIACCOB HA OCHOBE
UX CBOWCTB.

- OcHoBBI 3amecTuTeNnbHON HOMeHKIaTypel MIOITAK
- ['enernueckas cBA3b MEXKIY KJlacCaMH OPraHUYECKUX COEIMHEHUN

PacueTHsbie 3a1aun - Haxoxnenune monexynspHoid (opMmynbl BemiecTBa MO MPOAYKTaM
CrOpaHus.

- Haxoxnenue MonexynspHOW ¢opMyibl BeIIeCTBa MO MacCOBBIM
JIOJISIM  DJIEMEHTOB BELIECTBE.

Ha usydenue pazaena «XuMus 1 xKHU3Hb» OTBEIEHO 5 yacoB B 10 Kkiacce, 4TO COOTBETCTBYET
MIpUMepHO nmporpamme. J{oMOJTHEHHUI B 4YacTH 3JIEMEHTOB cojiepkaHust HeT. OJTHUM U3 MPUHIUIIOB
oTOOpa CcoAep)KaHUs SBISETCS >KU3HEHHAas 3HAYMMOCTh MPHOOPETaeMbIX XUMHUYECKUX 3HAHMH,
110100paHbl MaTepUallbl, IMEIOLIUE 3HAUCHHUE B )KU3HU JIFOO0T0 YelloBeKa.




BBenen B pabodyro mporpammy cpenHero (IOJIHOTO) oOmmero oOpa3oBaHUsS MO XUMUU
paznen «O06o0IeHne 3HaHUH 110 XUMUWY». B Iporpamme Ha HETo OTBOAMTCS 2 Yaca. 3ajaueid 3Toro
pasnena SBISETCS CHUCTEMaTH3alus U O0OOIIEHHWE CYIIHOCTHOTO COJACPIKAHHUS TIPEaMETa.
CucremaTuzanusi TEOPETUYECKUX 3HAHUK TIOMOTaeT J0CTaTOYHO J(P(GEKTUBHO OPraHU30BaTh
MOBTOpPEHUE MaTepuana 00 OTICNBHBIX XUMHUYECKUX DJIEMEHTaX M WX COCIWHEHUSX, OCHOBHBIX
KJIaccaX HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUI.

Ob6mmee coxepxanue pabodeid mporpaMMbl CpelHero (MOJTHOr0) OO0pa30BaHUS MO XUMHH
IpeJICTaBjiIeHo B Tabmuie 4.

Tabnumna 4.
Oo01ee conep:xanmne padoyeil mporpaMmMmbl
Ne Ha3zpanue TeMbl Koan4yectBo
Conep:xkanue Tembl (pa3aesa)
n/n (pa3neina) 4acoB
1 Meroasl nosuanus B | 10 k1acc 2
XUMHUHU HayuHnbie MeTo1bl MO3HAHUS BEUIECTB U XUMHUYECKUX
ABJICHUM. POJIb DKCIIEpUMEHTa U TEOPUH B XUMHUH.
11 knacc
Mooenuposarnue xumuueckux npoyeccos.
Hemoncmpayuu
AHaJIU3 U CMHTEe3 XUMHYECKHX BellleCTB.
2 Teopernyeckne OCHOBBI 21
10 knacc
XAMHUHU P
CoBpeMeHHbIE TPEACTABJIEHUA O CTPOEHHUH
aTroma.

CoBpeMeHHbBIE TPENICTABIICHUS] O CTPOCHUHU aToMa.
Atom. AtomHble opOuTanu. OCOOEHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 00oJ10u€eK aToMa yriaepoaa.
BanentHocTh

XuMu4eckas cBsi3b

KoBasieHTHast ~ cBsi3b, €€  Pa3HOBUAHOCTH U
MEXaHuU3Mbl ~ OOpa3oBaHMsI B  OPTraHUYECKHUX
coeMHeHUsX. KpaTHOCTB CBSI3U, MOJISIPHOCTD CBS3U.
11 knacc

ATtoM. M3oTonbl. Amommuvie opoumanu.

DnekTpoHHas Kiaccudukamus 37aeMeHToB (S-, P-
anemermul). OcobeHHOCMU CMPOeHUs. NIeKMPOHHBIX
0007104eK amomMo8 nepexooHbIX 2IeMEHMO8.
[lepuonnueckuii 3aKOH U TEPUOJUYECKAs CHUCTEMA
xumuueckux anemeHtoB  J[.M.MenneneeBa, wux
MHPOBO33PEHUYECKOE U HAYYHOE 3HAYEHUE.

CreneHb OKHUCJICHHS M BAJIEHTHOCTh XUMHUYECKUX
AJIEMEHTOB.

IIpyunHBl W3MEHEHHME CBOMCTB  DJIEMEHTOB B
MepUoIax U rpymnmnax

Xumuyeckas cBsi3b

KoBasienTHast  cBsi3b, €€  Pa3HOBUAHOCTHU U
MeXaHU3Mbl 00pa30BaHMUsL.

Nonnas cBsa3b. Katnonsl u annonsl. Meraymnueckas
CBsI3b. BoOopooHas cés3b, ee poib 6 GopMuposaruu
cmpykmyp — ouononumepos.  EguHas — mpupopaa
XUMHYECKHUX CBSI3EH.

Bemecrso

KauecTBeHHBII 51 KOJINYECTBEHHBIN COCTaB




n/n

Ha3zBanue TemMbl
(pa3aena)

Conep:xanue TeMbl (pa3aesa)

KoanuyecTBO
yacoB

BEIIIECTBA.

3aKOoH MOCTOSIHCTBA COCTaBa BEIIECTB

BemectBa MOJEKYJISApHOTO M HEMOJEKYISPHOIO
crpoenust. Kpucraimmyeckue pemerku.

[IpuunHbl  MHOrOOOpa3usi  BEUIECTB:  H30MEpHs,
TOMOJIOTHUSI, aJUTOTPOIIHSL.

UYucteie BemiecTBa U cMecu. CrocoObl paszieneHus

cMmeceit u UX  HCIOJb30BaHUE. SBnenHus,
MPOMCXOAAIINE TPU PACTBOPCHHH  BEIIECTB —
paspyuienue KPUCMALIUYECKOU pewemku,

ouggysus, nucconyanus, TUAPaTaIHs.

Bona — pactBoputeis.

HcTtunnabie pactBopbl. CIOCOOBI BBIPAXKEHUS
KOHLEHTPALlUU pacTBOPOB: MaccoBast J0JIsi
pPacTBOPEHHOrO BellecTBa. Jucconumanus
AJIEKTPOJIUTOB B BOJHBIX pacTBopax. CUIIbHBIC U
C1a0ble AIMEKTPOJIUTHI.

[Tonsitue o nucnepcHbIX cucreMa. [ pyboaucnepcHbie
CUCTEeMBI (3MyJibcud, cycrien3un). [lonsarue o
KOJUIOMIaX U UX 3HAUYEHUU (3011, TEJIH)
XumMu4ecKue peakunu

Krnaccudukanus XUMHUYECKUX peakimit B
HEOPraHWYeCKOW U  OpPraHuYecKOd XUMHUU [0
paznuyHbiM Tpu3HakaM. OcOOEHHOCTH peakiuil B
OpraHUYEeCKON XUMUHU.

Peakiiun noHHoro o6MeHa B BOJHBIX PacTBOpax.
I'uaponn3 HeoOpraHMYECKUX U OPraHUYECKUX
COEIMHEHMH, ero 3HaueHue. buonornueckas posb
TUAPOJIN3a B IJIACTUYECKOM M SHEPreTHUECKOM
obmene. Cpena BOJHBIX PaCTBOPOB: KUCIas,
HelTpanbpHasi, menoyHas. Booopoousiii nokazamens
(pH) pacmesopa.

TennoBoil 3¢ (heKkT XUMUUECKOH peakimH.

Peaknuu ropenusi.
OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC peaKIuu.
Onexmpoauz pacmeopos u pacniaeos. Ilpakruueckoe
MIPUMEHEHHE IEKTPOJIN3A.

CKOpOCTh peakliiy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX
¢dakropoB. KaTanuzatopsl 1 KaTanus.
[IpencraBnenue o pepMeHTaX, Kak OMOIOTUYECKUX
Katanu3aTopax 0eTKOBOW MPUPOJIBL.

OOpatuMocTh peakiuii. XuMHU4YeCKoe paBHOBECHE H
CIOCOOBI €r0 CMEIEHUSI.

Hemoncmpayuu

Paznuunpie  ¢GopMBl  TIEPUOAMYECKOW  CHCTEMBI
XUMHUYEeCKUX 3neMeHToB [[. M. MeHneneena.

Mopenu WOHHBIX, AaTOMHBIX, MOJEKYJSIPHBIX |
METAJUIMYECKUX KPUCTAITNYECKUX PELIETOK.
Monenu MOIeKys H30MEPOB U TOMOJIOTOB.
[Tonydyenue amIOTPOMHBIX MOAUGUKAIMNA  Cepbl




Knaccudukanus  HEOpraHMYeCKMX  COCTUHEHHI.
XuMH4YeCcKue CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX COCAMHEHUN.

Metamiabl. DNEKTPOXUMUYECKUN PsAJl HaNpsSKEHUH
MeTaysioB. OOmMe CrnocoObl MONYyYEHUs METAIlJIOB.
llonsamue o koppo3zuu memannog. Cnocodwl 3auumaol
om Koppo3uu.

Hemeramibl. OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
CBOICTBa TUMTMYHBIX HEMETAIIOB (Ha IPUMEpE
BOJIOPO/Ia, KMUCJIOPOIa)

Hemoncmpayuu

OO0pa3iibl METAIJIOB U HEMETAJLIOB.

Bosronka nona.

N3roroBnenne MOIHON CIMPTOBON HACTOMKHU.
B3anMHOe BBITECHEHHE TaJlOT€HOB U3 PACTBOPOB HX
COJICH.

OO0pa3ipl METANJIOB U UX COETUHEHUH.

l'openue cepol, ¢Qochopa, keneza, MarHus B
KHCIIOPO/IE.

B3anmopeiicTBre Meau ¢ KUCIOPOIAOM U CEPOIl.
OnBITHI IO KOPPO3UH METAIIJIOB M 3aLIUTE OT HEE.
Jlabopamopnusie onvimul

B3auMopeiicTBue LIMHKAa U JKele3a C PacTBOPAMHU
KHCJIOT U ILEJTOYEH.

3HaKOMCTBO ¢ oOpa3llaMu METaliIoB M UX pylaMu
(paboTa ¢ KOJIIEKIHSIMHU ).

3HaKOMCTBO ¢ OOpa3laMM HEMETaIJIOB U WX
IIPUPOIHBIMU COETMHEHUSIMU (pabora c
KOJIJISKITUSIMHU ).

Pacno3naBanue xJ10pua0B U CysIb(aToB.

CaoiicTBa coneii ammonusi KauecTBeHHas peakius
Ha MOH AMMOHWS

Ne Ha3BaHue Tembl KoimnuectBo
Conep:xanue TeMbl (pa3aesa)

n/n (pa3aena) 4acoB
docdopa.
PacTBopeHne OKpalleHHBIX BEMIECTB B  BOJE
(cynsdara menu (II), mepmanranara kanmsi, Xjaopuaa
)kenesa (I11)).
Mojenb 3JeKTPOIUTUYECKOTO MOTYYSHHSI aTFOMUHUS
3aBUCHMOCTh CKOPOCTH PEaKIMK OT KOHIICHTPAIH H
TEeMIEPATYpHhI.
PasnokeHne mepokcuaa BOIOPOAa B MPUCYTCTBUU
karanuzaTopa (okcuma mapranma (IV) m depmenta
(xaTanassr).
O6pa3ubl MUIIEBbIX, KOCMETHYECKHX,
OMOJIOTUYECKUX U METUIIMHCKUX 30JIeH U TeJeH..
Jlabopamopnuvie onvimut
Omnpenenenne Xapakrepa CpeIsl  pacTBopa €
MOMOIIbIO YHUBEPCAIBLHOTO UHAUKATOPA.
[IpoBenenne peakuuii HOHHOTO OOMeHa  JUid
XapaKTePUCTUKHU CBOWCTB AJIEKTPOJIUTOB.

3 Heopranwueckas xumus | 11 kracc 13




Teopust CTPOEHHSI OpPraHUYECKUX COEOUHEHUU.
VYrnepoauslii ckener. Pagukansl. @yHKIMOHAIBHBIE
rpynnel.  l'oMosormdyeckuii  psa, — TOMOJIOTH.
CrpyKTypHas 4 IpOCTPaHCTBEHHAsI U30MEPHUSL.
Knaccudukanus u HOMEHKIATypa OpraHu4ecKuxX
coeMHEHUN. XMMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB OPTraHUYECKUX COECTUHEHUM.

THuIIbI XMMHYECKUX PEaKIMil B OpraHU4eCKOM XUMHUH.
Oco0OeHHOCTH peakIuil 3aMelleHus], MPUCOEINHEHUS,
OTLLEIUICHUS, U30MEPU3ALINH, TOJTUMEPU3ALUH.
[IpuMeHeHrne OpraHnyecKuX BELECTB Pa3InYHbIX
KJIACCOB HA OCHOBE UX CBOMCTB.

OcHoBbl 3aMecTuTeNbHON HOMeHKIaTypsl MIOITAK
VYTI1eBOAOPOIbI: aJIKaHBbl, AJIKEHBI U IUEHBI, aJIKUHBI,
apEHBL.

[IpupoaHbIE HICTOYHUKH YTIEBOAOPOIOB: HEPTH U
pUpOHEIN ra3. bensun. [lonsaTre 06 OKTaHOBOM
yucie. Kamennsiii yroias. Kokcoxumuueckoe
IIPOU3BOJICTBO.

PacueTHsie 3anaun

PacdeTsl 10 TEPMOXMMHUYECKUM YpaBHEHUSAM

Pacuet monexysnsapHoit hopMyIibl BelecTBa 1mo
IIPOJAYKTaM CrOpaHMsL.

Kucnoponconepxanme  COeIMHEHMS: OJHO- U
MHOIOQTOMHBIE  CIHUPTHI,  (PEHON,  aJabAETH]BI,
OJIHOOCHOBHBIE ~ KAapOOHOBBIE KHCJIOTBHI, BBICIIHE
KapOOHOBBIE KHCIIOTBI, CIOXHBIE 3(QUPBI, KHUPHI,
YTJIEBOJBL.

A3soTrcozepxamue COEIUHEHMUS: aMUHBI,
aMHUHOKHUCIIOTEI, OEJIKH.

I'eneTnyeckas CBA3b MEXKAY KJIaCCaMHM OPraHUYECKUX
COoeTUHEHNN

O6mas xapakrepuctuka BMC

[TonmuMmepsl: TIacTMAaCChl, KaydyKHd, BOJIOKHA.
Hemoncmpayuu

Mopnenn MOJIeKyJI H130MEPOB U TOMOJIOTOB.

IIpumepsl yriIeBOAOPOJOB B pPa3HBIX arperaTHbX
COCTOSIHUSIX (TIPOTIaH-0yTaHOBasl CMECh B 3a)KUTAJIKE,
OeH3uH, napaduH, acabT).

ITonyyenue 3THIIEHA U alleTUIICHA.

KauecTBeHHBIE peaKIIMK HAa KPaTHbBIE CBSI3H.
Jlabopamopnuvie onvimul

3HaKOMCTBO € OOpa3laMy IUIACTMACC, BOJIOKOH U
Kay4yKoB (paboTa ¢ KOJIJIEKIUSIMU).

Ne Ha3BaHue Tembl KoimnuectBo
Conep:xanue TeMbl (pa3aesa)

n/n (pa3aena) 4acoB
Ilpakmuueckue 3anamusn
[Tonyyenue, coOupanue u pacrno3HaBaHUE Ta30B.
Pemenue AKCIIEPUMEHTAIIbHBIX 3ama4y Ha
UACHTH(DHUKAIIMIO OPraHUYEeCKHX M HEOPTaHUYECKUX
COCIMHEHUH.

4 Opranuueckast XUMust 10 knacc 27




HToroBoe 000011I€HNE IO OPraHUYECKOW XUMUU

11 knacc
HrtoroBoe 0000mIeHNe MO KypCy XUMHU CpeaHEer
IITKOJIBI

Ne Ha3BaHue Tembl KoimnuectBo
Conep:xanue TeMbl (pa3aesa)

n/n (pa3aena) 4acoB
3HaKOMCTBO c oOpa3zuamu MIPUPOIHBIX
YIJIEBOJOPOAOB U MPOAYKTAaMH HX IepepadOTKH
(pabora ¢ xomrekiusiMu «HedTsh W MPOAYKTHI ee
nepepaboTkn», «KaMeHHBIM yrojib U NPOAYKTHI €ro
nepepadoTK».

N3rorosieHue Mopeield MOJEKYJd OpPraHUYeCKHX
COEIMHEHUH,

W3rorosienue Moneneld MOJEKYJI TOMOJIOTOB U
HU30MEPOB.

OOHapy)XeHHEe  HeNpeNeNbHbIX  COCJMHEHUH B
KUAKUX He(PTEPOayKTaX U pacTUTEIILHOM Maclie.
KauecTBeHHbIe peaxiuu Ha QJIbJICTU/IBI,
MHOT0aTOMHBIE CITUPTHI, Kpaxmall U OEJIKU.
CBolicTBa IIIOKO3BI.

CBolicTBa YKCYCHOM KMCIJIOTBI

CBolicTBa ATUJIOBOTO CIIUPTa

Ilpakmuueckue 3anamusn

Pemenune IKCTIEPUMEHTAIBHBIX 3a1a4 Ha
UACHTU(DUKAIINIO OPTAHUYECKUX COSTUHEHUN.
Pacnio3HaBaHue mjiactTMacc U BOJIOKOH.

5 XUMHUS U )KU3Hb 10 knacc 5
Xumusi ®  3700poBbe. Jlekapcmea, ¢hepmenmul,
BUMAMUHbL, ~ 20PMOHbL,  MUHEPAIbHbIE  B0ObL.
IIpobnemwi, ceA3aHHble c npumeHeHuem
JIeKApCMBEeHHbIX NPenapamaos.

Xumusi 6 nosceonegnoil  orcuznu. Mowowue u
yucmsawue cpedcmsa. Ilpasuna 6ezonacnoii pabomoi
co cpeocmeamu  Ovimogou  xumuu. bvimosas
XUMUYECKAsi 2PaAMOMHOCHb.

Hemoncmpayuu

OO0pa31bl IEKapCTBEHHBIX MPENapaToB U BUTAMUHOB.
OGpa3s1ibl Cpe/ICTB TUTHEHBI U KOCMETHKH.
Jlabopamopnvie onvimoi

3HAaKOMCTBO ¢  o0pa3uamMu  JIEKapCTBEHHBIX
[penapaToB JOMAIIHEH MEUIIMHCKOMN anTeukKH.
3HaKOMCTBO ¢ oOOpa3llaMH MOIOIIUX W YHUCTSIIUX
cpencTB. M3yueHne MHCTPYKUUH 1O HUX COCTaBy U
IPUMEHEHHIO

3HAKOMCTBO C obpa3uamu MUILEBBIX,
KOCMETHYECKHUX, OWOJIOTUYECKUX M MEIUIUHCKUX
30J1€H U TelIeH.

6 O06o00menne 10 knacc 2

NTOI'O

70




OcHoBHoOe coaepskaHue padoueil MPOrpaMMsbl Ha 2 4aca

XUMHUHU

CoBpeMeHHbIE TNPEACTABJIEHHUA O CTPOCHHUH
aroma.

CoBpeMEHHBIE TIPEJICTABICHUS O CTPOCHUU AaTOMa.
AtoM. Atomuble opOuTanu. OcoOEHHOCTH CTPOCHHS
AIEKTPOHHBIX o0oouex aToma yriaepoaa.
BanentHocTh

Xumuyeckas cBs3b

KoBasienTHast ~ cBsi3b, €€  Pa3sHOBUJAHOCTH U
MEXaHU3Mbl ~ 00pa3oBaHUs B  OPTraHUYECKUX
coeHeHUAX. KpaTHOCTD CBSI3U, TIOJISIPHOCTD CBSI3H.
11 knacc

Atom. U3orombl. Amommble opoumanu.

DyekTpoHHas Kiaccudukaius 37geMeHToB (S-, P-
anemenmot). OcobeHnocmu cmpoenus: 2J1eKmpOHHbIX
000J104eK amomo8 nepexooHbIX IIeMEHMO8.
Ilepponnueckuil 3aKOH M NEPUOAMYECKAs CUCTEMA
xumuueckux  onemeHToB  J[.M.Menaeneesa, wux
MHPOBO33PEHUYECKOE U HAyYHOE 3HAYEHHE.

CreneHb OKHUCIEHUS M BAJIEHTHOCTh XUMHYECKUX
AJIEMEHTOB.

[IpyunHBl KM3MEHEHUWE CBOMCTB  JJIEMEHTOB B
MepUoIax U rpymmax

Xumuyeckas cBs3b

KoBasienTHast ~ cBsi3b, €€  Pa3sHOBUAHOCTH U
MeXaHU3Mbl 00pa30BaHMUsL.

Nonnas cBsa3p. Katnonsl u aHnoHbl. MeTtauinueckast
CBSI3b. Booopoonas cés3b, ee ponv 6 hopmuposanuu
cmpykmyp — ouononumepos.  EnuHas  npupoaa
XUMUYECKUX CBA3EH.

BemecrBo

KauectBeHHBII M KOJMYECTBEHHBI  COCTaB
BEIIIECTBA.

3aKOH OCTOSIHCTBA COCTaBa BEIIECTB

BemectBa MOJIEKYIApHOTO H  HEMOJICKYJISPHOTO
crpoenus. Kpucrannuyeckue pemerku.

[IpuurHEl  MHOTOOOpa3usi  BEIIECTB: H30MEpHS,
TOMOJIOTHSI, aJUIOTPOTIHSL.

Uucteie BemecTtBa U cMmecu. CrocoObl pazeneHus
cMeced M WX  HCHOJb30BaHHWe.  SIBieHwus,
MPOUCXOMAAIINE TPU PACTBOPCHUH  BEIIECTB —

Ne Ha3Banue Tembl KoimnuecTBo
Conep:xanue TeMbl (pa3jesa)
n/n (pa3aena) 4acoB
1 Metonel mo3HaHuUsS B | 10 Knacc 2
XUMUHU Hayunble MeTOIbI TO3HAHUS BELIECTB U XUMUYECKUX
ABJICHUI. POJb SKCIIEpUMEHTa U TEOPUU B XUMHUH.
11 knacc
Mooenuposanue xumuueckux npoyeccos.
Hemoncmpayuu
AHaJIU3 U CMHTEe3 XUMHYECKHX BelleCTB.
2 Teoperuueckue OCHOBHI | 10 Knacc 40




n/n

Ha3zBanue TemMbl
(pa3aena)

Conep:xanue TeMbl (pa3aesa)

KoanuyecTBO
yacoB

paspyuienue KPUCMAIUYECKOU peuwiemku,
oughghy3us, Mucconmanus, TUIPATALIHS.

Bopna — pactBoputelsb.

Hctunnsie pacTBopbl. CrIOCOOBI BRIpasKEHUS
KOHLICHTPAllK PaCTBOPOB: MACCOBAsI 1011
pacTBOpeHHOro BeuecTna. Jlucconumanus
AJIEKTPOJIMTOB B BOJHBIX pacTBopax. CUIIbHBIE U
ci1a0ble IEKTPOJIUTHI.

[TonsTre o nucnepcHbIx cuctema. ['pyboaucnepcHsie
CUCTEMBI (3MYJIbcuH, cycnieH3un). [lonsarue o
KOJUIOM/IaX U UX 3HAUYECHUU (30JIU, TEJIH)
XuMHn4ecKue peakunu

Knaccudukanus XUMHUYECKUX peakuuit B
HEOPraHWYeCKOW M  OPraHWYeCKOW XUMHH IO
pa3iauuHbM npu3HakaM. OCOOEHHOCTH peakluii B
OPraHUYEeCKON XUMHH.

Peakuuu nonHoro oOMeHa B BOJHBIX PacTBOpPAX.
['uponn3 HEOPraHUYECKUX U OPraHUYECKUX
COEeIMHEHUH, ero 3HaueHue. buonornyeckas posib
THJIPOJIN3a B IUIACTUYECKOM U SHEPTETHUYECKOM
oOmene. Cpenia BOJIHBIX PaCTBOPOB: KHCIIas,
HeUTpasbHas, Weno4Hast. Booopoousiii nokasamens
(pH) pacmeopa.

TerutoBoit 3 PEeKT XUMUIECKON PEeaKIIHH.

Peaknuu ropenus. TepMoOXuMuUeCKHE YpaBHEHUSI.
OHnranbnus. 3akoH ['ecca.
OKHCIUTENBHO-BOCCTAaHOBUTEIIBLHBIE peaKkiuu.
Dnekmpoaus pacmeopos u pacniaeos. llpakTunyeckoe
IIPUMEHEHHUE DIIEKTPOJIN3A.

CKopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX
dakropoB. Katanuzatopsl 1 KaTanus.
[IpencraBnenne o hepMeHTax, Kak OMOTOTHIECKUX
KaTajau3aTopax OeIKOBON MPUPOIBL.

ObparuMocTh peakuuil. XMMHUYECKOE paBHOBECHE U
CIOCOOBI €r0 CMEIEHUSI.

Hemoncmpayuu

Paznuunbie  ¢GopMbl  TIEPUOAUYECKOW  CHCTEMBI
xumMuueckux anemMeHToB J[.M.Menaeneesa.

Mopenu HOHHBIX, AaTOMHBIX, MOJEKYJISIPHBIX U
METAJUIMUECKUX KPUCTALITMYECKUX PEIIETOK.
Monenu MOJIeKyJI H30MEPOB U TOMOJIOTOB.
[TomryueHue amIOTPONMHBIX MOAUGUKAIMNA CEPhl U
docdopa.

PacTBopeHne OKpalleHHBIX BELIECTB B  BOJE
(cynbdara meu (II), nepmanranara kamus, Xjaopuaa
xkenesa (I11)).

Mojienb 37eKTPOAUTUYECKOTO MOTYUEHHS] ATFOMUHUS
3aBUCHUMOCTh CKOPOCTH PEAKIIMU OT KOHLEHTPALUU U
TEMIEPATYPHI.

Pa3nokeHne nepokcuaa BOJOPOAA B NPUCYTCTBHUU




n/n

Ha3zBanue TemMbl
(pa3aena)

Conep:xanue TeMbl (pa3aesa)

KoanuyecTBO
yacoB

karanuzaTopa (okcuma mapranma (IV) m depmenta
(xaTanassl).

O6pa3ubl MUIIEBbIX, KOCMETHYECKHX,
OMOJIOTUYECKUX U MEUIIMHCKUX 30JIeH U TeleH.
OddexT Tunmans.

Jlabopamopnuie onvimol

Onpenenenue xapakrepa cpeAbl pacTBopa ¢
MOMOIIBI0 YHUBEPCAIILHOTO MHAUKATOPA.
[IpoBenenne peakuuié HOHHOTO OOMeHa Ui
XapaKTEPUCTUKU CBOWCTB AJIEKTPOJIUTOB.

HCOpFaHI/I‘IGCKaH XHUMMUA

11 knacc

Knaccudukanus  HEOPraHWYECKUX  COCTUHEHHIA.
XUMHUYECKHE  CBOWMCTBA  OCHOBHBIX  KJIACCOB
HEOPTraHUYECKUX COCTMHECHHI.

Meramibl. DJIEKTPOXUMHYECKUN psii  HaIPSKEHUN
MeTauioB. OO0Imue CrocoObl MONTYYeHUS METaJUIOB.
Iounamue o xopposuu memannog. Cnocodwvl 3auumol
om Koppo3uu.

[lenoyHbIle METAIIIBI U KX COCTUHEHUSI.
[[{erounoO3emMeNnbHBIE METAIIIBI U UX COCTUHEHUS.
AJIOMUHUH U €T0 COeIMHEHUS

Kene3o, XpoM U UX COETUHEHUS.

Hewmertamnsl. OKUCAUTENEHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA TUIMYHBIX HEMETAJJIOB (HA IpUMEpE
BOJIOPOJIa, KMCIOPO/a, TaJIOTeHOB, Cepbl, a30Ta,
docdopa, yrinepona u kpemuusi). O0mas
XapaKTepUCTHKA MOATPYIIHI TajoreHoB (0T gropa
1o noja). biraropoaneie rassi.

Hemoncmpayuu

OO0pa3iibl METAIIJIOB U HEMETAILIOB.

Bosronka nona.

N3roroBnenne MOIHON CIMPTOBON HACTOMKHU.
B3anMHOe BBITECHEHHE TaJlOT€HOB U3 PACTBOPOB HX
COJICH.

OO0pa3ipl METANJIOB U UX COETUHEHUH.

l'openue cepol, Qochopa, keneza, MarHus B
KHCIIOPO/IE.

B3auMoeiicTBre MIEIOYHBIX U IIETOYHO3EMETBHBIX
METAJJIOB C BOJIOM.

B3anmopeiicTBre Meau ¢ KUCIOPOIOM U CEPOIA.
OnBITHI 10 KOPPO3UH METAIIJIOB U 3aLIUTE OT HEE.
Jlabopamopnusie onvimul

B3aumMopeiicTBue LMHKAa U JKele3a C PacTBOPAMHU
KHCJIOT U ILEJTOYEH.

3HaKOMCTBO ¢ oOpasllaMd METauIoB M UX pylaMu
(paboTa ¢ KOJJIEKIIHSIMHU ).

3HaKOMCTBO ¢ OOpa3laMM HEMETaIJIOB U WX
IIPUPOIHBIMU COETMHEHUSIMU (pabora c
KOJIJICKITUSIMHU ).

Pacnio3naBanue XJ0pua0B U CyIb(haTOB.

18




n/n

Ha3zBanue TemMbl
(pa3aena)

Conep:xanue TeMbl (pa3aesa)

KoanuyecTBO
yacoB

CroiictBa coneil ammoHusa KaudecTBeHHas peakuus
Ha MOH aMMOHHS

Ilpakmuueckue 3anamus

[Tonyyenue, cobupanue u pacrno3HaBaHUE Ta30B.
Pemenne SKcnepuMEHTANBHBIX 3a7ad IO TeMe

«MeTtaiibpl 1 HEMETAIIIBDY.
I/I,HGHTI/I(i)I/IKaHI/Iﬂ HeOpFaHI/I‘{eCKI/IX COGHHHCHHﬁ.

OpFaHI/I‘IeCKaH XUMMUA

10 knacc

Teopuss CTpOoeHUS OPraHUYECKUX COEAUHECHUM.
VYraeponusiii ckener. Pagukanbl. yHKIIMOHAIBHBIE
TPYIIIBL. I'omonornueckuit  psig,  TOMOJIOTH.
CtpyKTypHasi 1 IpOCTPAHCTBEHHAsI U30MEPHS.
Knaccugukaius 1 HOMEHKIaTypa OpraHHueCKuX
coeIMHEHU. XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB OPraHMYECKUX COCTMHECHUM.

Tunel XUMHUYECKUX PEaKLMi B OPraHMYE€CKOM XUMHUH.
OcobeHHOCTH peaKIfil 3aMelIeHuUsI, TPUCOCTUHEHHUS,
OTILEIUICHHUS, U30MEpU3aluH, IOJTUMEPU3ALIIH.
[IpumMeneHne opraHnyeCcKuX BEIIECTB Pa3IMYHbIX
KJIACCOB HA OCHOBE UX CBOMCTB.

OcHoBbl 3aMecTuTenbHON HOMeHKIaTypsl MIOTTAK
VYTI1eBOIOpOBI: AJIKaHbl, ATKEHbBI U IUEHbI, AJIKUHBI,
apeHbl.

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: HEDTh U
npupoaHbIi ra3. bensun. Ilonsrue 00 okTaHOBOM
yucie. Kamennsiil yrons. Kokcoxumuueckoe
IIPOU3BOJICTBO.

PacueTHsbie 3agaun

PacueTsl Mo TepMOXUMHUYECKUM YPAaBHEHHSIM

Pacuer monekymspHO# GopMyITbI BelIeCTBA IO
MPOJYKTaM CrOpaHMsL.

Kucnoponconepkamue  COEAMHEHHS:  OAHO- H
MHOTOAQTOMHBIE  CIUPTHL,  (PEHOJ,  albJIETHIBI,
OJIHOOCHOBHBIE ~ KAapOOHOBBIE KHCJIOTBI, BBICIINE
KapOOHOBBIE KHCIOTHI, CIOXKHBIE S(MUPBI, KHUPHI,
YIJIIEBO/IBI.

A3soTrcozepxamue COEIMHEHMUS: aMUHBI,
aMHUHOKHUCIIOTEI, O€JIKH.

['eneTnueckas CBSI3b MEXKIY KJIaCCaMH OPraHUYECKUX
COoeTUHEHNN

O6mas xapakrepuctuka BMC

[TonmuMmepsl: TIacTMAacChl, KaydyKd, BOJIOKHA.
Hemoncmpayuu

Monenu MOIeKyJ H30MEPOB M TOMOJIOTOB.

[Ipumepsl yrieBoOpPOJOB B PAa3HBIX arperaTHbix
COCTOSIHUSIX (TIPOTIaH-0yTaHOBasi CMECh B 3aKHUTAJIKE,
OeH3uH, mapaduH, acabT).

[Tonyuenue 3TUIEHA U allETUIICHA.

KauecTBeHHbIe peakliii Ha KPaTHbBIE CBSA3H.
Jlabopamopnuvie onvimul

59




XUMHUHU CpCI[HCﬁ IIKOJIBI

Kucnorel opranvueckue M HEOPraHMYECKHE, HX
KJ1accu(uKanusi ¥ CBOWCTBA

Ne Ha3BaHue Tembl KoimnuectBo
Conep:xanue TeMbl (pa3aesa)

n/n (pa3aena) 4acoB
3HAaKOMCTBO C o0OpasllaMH IJIaCTMAcC, BOJIOKOH U
Kay4JyKoB (paboTa ¢ KOJUICKIHSIMH).
3HaKOMCTBO c oOpa3zuamu MIPUPOTHBIX
YIJIEBOAOPOAOB U MPOAYKTAaMH HX IepepadOTKH
(pabota ¢ komneknuamu «Hedth m mpomyKkThl ee
nepepaboTkn», «KaMeHHBIM yrojib U MNPOAYKTHI €ro
nepepadoTK».

W3rorosineHue Mopeled MOJEKYJI OpPraHUYeCKHX
COCIUHCHUH,

W3rorosienue Moneneld MOJIEKYlI TOMOJIOTOB U
HU30MEpOB.

OOHapy)XeHHE  HeNpeNeNbHbIX  COCAMHEHUH B
KUAKUX He(PTEMPOJYKTaxX U paCTUTEIILHOM Macie.
KauecTtBeHHbie peakiuu Ha aJbACTUIBI,
MHOT0aTOMHBIE CITUPTHI, Kpaxmall U OEIKH.
CBolicTBa IIIOKO3BI.

CBolicTBa YKCYCHOM KMCIJIOTBI

CBolicTBa ATUJIOBOTO CIIUPTA

Ilpakmuueckue 3anamus

W nenTudukanmst OpraHn4eckux COeTnHEHHUN.
Pacno3naBaHue niacTMacc ¥ BOJIOKOH.

5 XuUMHUS ¥ KU3Hb 10 knacc 7
Xumusi W 3A0poBbe. Jlekapcmea, ¢hepmenmui,
BUMAMUHbL, ~ 2OPMOHbL,  MUHEPATbHble  B0OWL.
IIpobnemui, ces3aHHble c npumeHeHuem
JIeKAPCMEEHHBIX NPEnapamos.

Xumuss 6 nosceonesnou owcuznu. Mowwue u
yucmawue cpeocmaa. Ilpasuna bezonacnoti pabomol
co cpeocmeamu  Ovimogou  xumuu. bwvimosas
XUMUYECKAs 2DAMOMHOCHIb.

Hemoncmpayuu

OO0pa31bl JIEKapCTBEHHBIX MPENapaToB U BUTAMUHOB.
OO0pa31bl CpeICTB TMTHEHBl M KOCMETUKH.
Jlabopamopnuie onvimoi

3HAKOMCTBO c oOpa3lamMu  JI€KapCTBEHHBIX
MPENapaToB JJOMAIIHEN MEAUIIMHCKON allTeUKH.
3HaKOMCTBO € 0OpasllaMH MOIOIIUX M YHCTSILIUX
cpelcTB. V3yueHue MHCTPYKIMM O MX COCTaBy U
MIPUMEHEHHUIO

3HAKOMCTBO c oOpazmamu MUIIEBEIX,
KOCMETHUYECKHUX, OHOJNOTUYECKUX U METUIIMHCKUX
30J1€ U Telen.

11 knacc

[IpombIlIIIEHHOE TIOJIYYEHHE XUMHUYECKHX BEIICCTB
Ha IpUMEpPEe MPOU3BOJICTBA CEPHOM KHUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE OKpYKaloIled cpenbl U
€ro MOCJIE/ICTBUS.

6 O6o6menne 1o Kkypey | 11 knacc 10




n/n

Ha3zBanue TemMbl
(pa3aena)

Conep:xanue TeMbl (pa3aesa)

KoanuyecTBO

4acoB

OcCHOBaHHSI HEOPTaHMYECKUE M OpPraHUYECcKue, HuxX
KJIAaCCU(UKALIUS U CBOMCTBA

Conu, ux Ki1accuukamnus U CBOWCTBA

['enetnueckas CBSI3b MEXIy KJlaccaMu
HEOPraHWYECKUX U OPraHUYECKUX COECITMHEHUU
Hemoncmpayuu

B3aumoneiicTBue  KOHUEHTPUPOBAHHOM
KHCJIOTHI C CaxapoM, LIEJUII0JI030i1, MEJIBIO.
Pa3znoxenue manaxura.

Jlabopamopnuie onvimoi
B3aumoneiicTBue CONSHOW W YKCYCHOM KHCIOT C
MeTaJlJIaMHU.

B3aumopeiicTBre COJISTHOM M YKCYCHOM KHCIJIOTBHI C
OCHOBaHUSIMHU.

B3aumonencTeue COJNSIHOM M YKCYCHOM KHCIIOTBI C
COJISIMU.

Peakuun HerTpanuzanuu.

Ilony4yeHue u CBOMCTBAa HEPACTBOPUMOI'O OCHOBAHHMS

cepHOI

PesepBHOe Bpems

UTOI'O

140

Peasu3anus npakTuyeckoi yacTu padoyeil mporpaMmsl

cpeaHero (MOJHOro) 00pa30BaHUA M0 XUMHHU

[TpakTudyeckue pa®OTBl M J1a0OpaTOpHBIE ONBITHl HANpaBiI€Hbl Ha (OPMHUPOBAHUE U
pa3BUTHE CIEUUANbHBIX YYEOHBIX YMEHUH W HABBIKOB y Y4YalllUXCsl, HA NPUMEHEHHE 3HaHWM,
IIOJIYYEHHBIX B IIPOLIECCE TEOPETUYECKOW MOArOTOBKUA. XUMHYECKHH HKCIEPUMEHT OTKPBIBAET
BO3MOXXHOCTh C(hOpMHpOBaTh y y4yalMXCs NPAKTUYECKUE HABBIKM B IPOBEIEHUU OCHOBHBIX
XMMHUYECKHX ONepanuii, NpuoOIIUTh HMX K CaMOCTOATENBbHOM XHMMHYEecKoM paboTe, 00y4YHMTh
0€30MacHOMY M O3KOJOTMYECKHM TIpaMOTHOMY OOpAallleHHI0 C BellecTBaMU B OBITY M Ha
IIPOU3BOJICTBE.
JlaGoparopHble ONBITBI HE OLEHHUBAIOTCS. llpakTHueckue pabOThl HOCAT OLIEHOYHBIN
XapakTep.

BrinmonHenue npakTU4eckoi yactu paboueit mporpaMmbl OTPAKEHO B TAOJIHIIE S.

Tabmmia 5.
BbinoJiHeHHe PAKTHYECKO# YacTH padoyeil mporpaMMbl
I'ymanuTapHblii npoguib
JlabopaTopHble IIpakTH4eckue
Ne Tema o nporpamme ONBITHI padoTe!
10 knacce | 11 kaace | 10 kaace 1
KJ1acce
1 | Meroasl mo3HaHUS B XUMUH. - 1 - -
2 | TeopeTnueckue OCHOBBI XMMUHU - 8 - 1
3 | Heopranmueckasi Xumust - 11 - 1
4 | Opranuyeckasi XUMHsI 14 - 2 -
5 | XuMus v Ku3Hb. - - - -




6 O06o01IeHne 1o KypCcy XUMUHU CPEeTHEH
IIKOJIBI
14 20 2
HUTOI'O:
34 4
BoinosiHeHHe NpakTHYECKO YacTH padoyeit
Ha 2 yaca
JlaGopaTtopHble IIpakTn4yeckue
Ne Tema no nporpamme ONBITET padoTet
: poTp 10 11 10 11
KJacec | KJIacc | KJIacc | KJace
1 | Meroasl no3HaHusl B XUMUH. - - - -
2 | TeopeTnyeckrne OCHOBBI XUMUH - 2 - -
3 | Heopraumueckasi Xumust - 12 - 2
4 | OpraHuueckas XUMHsI 17 - 2 -
5 | XuMus v )KWU3Hb. 3 - - -
6 00600611eHre 0 KypCY XUMHUH CPeTHEH IIKOJIBI - 5 - 2
20 19 2 4
HUTOTI'O:
39
Copepxanue NpaKTHYECKON 4acTH padoyel NporpaMmbl
Ne | Ha3BaHue 3j1eMeHTa IPAKTHYECKOI YaCTH Ne Cucrema
YpOKa OLCHNBAHHUA
10 knacc
I[IpakTHu4yeckue padboThI-2
1. IIpakTnueckas padora Ne 1. Pemenue skciepuMeHTaIbHBIX 33]1a4 53 OLICHOYHAs
Ha UJIEHTU(UKALINIO OPTaHUYECKUX COETUHEHUI.
IIpakTyeckas padora Ne2. PacniozHaBaHMe I1acTMacc ¥ BOJIOKOH.
2. 60 OLICHOYHAs
JladopaTopHbIe onbITHI-20
1. | CocraBneHue Mojemneit roMOJIOTOB. 6 6/0
2. | CocraBneHre MOJIENICH MOJICKYJI CTPYKTYPHBIX H30MEPOB. 7 /o
HzroroBneHue Mozeneil MOJIEKysl YIJIeBOJOPOJIOB.
3. 15 6/0
OO6HapyxeHue HETpeAeNIbHBIX COETMHEHU I B KUTKAX
4. | HedTenmpomyKTax 16 6/0




3HaKOMCTBO C 00Opa3laMu TPUPOAHBIX YIIIEBOJIOpOAOB (pabota ¢

S. | komekuue «HedTh 1 MPOAYKTHI ee epepaboTKn») 23 6/0
3HaKOMCTBO ¢ o0Opa3uamu HPUPOAHBIX YIJIEBOAOPOAOB (pabora ¢

6. | xomreknuen «KaMeHHBIN yrojb U MPOAYKTHI €ro nepepadoTKn») 24 6/0
CBoiicTBa 3THIIOBOTO CIIUPTA.

7. 28 6/0
KauecTBeHHast peakuys Ha TIULEPUH

8. 29 /0
KagecTBeHHast peakuys Ha aabAeru

9. 33 6/0
CBolicTBa YKCYCHOM KUCIIOTBI.

10. 35 6/o0
OOHapyXeHue Helpee/IbHbIX COSIMHEHUH B PACTUTEILHOM Macie

11. 38 6/0
CBolicTBa IIIOKO3BI.

12. 41 6/0
KavecTBeHHas peakuus Ha Kpaxmal.

13. 42 6/0
KavecTBenHast peakiust Ha OCJIKH.

14. 49 /0
«O3HaKOMJIEHHUE € KOJIJIEKIEH KaydyyKOB»

15. 57 6/0
«O3HaKOMIIEHHE C KOJUIEKIUEH M1acTMacc)

16. 58 6/0
«O3HaKOMIIEHHE C KOJUIEKIIUEN BOJIOKOH»

17. 59 6/0
3HaKOMCTBO C oOpa3laMH JIEKapCTBEHHBIX IPENapaToB JOMallHel

18. | MEIUIIMHCKOM anTe4KH. 64 6/0
3HAKOMCTBO ¢ O0Opa3laMM MOIOIIMX U YUCTSAIIMX CpencTB. M3yueHue

19. | uHCTpPYKIUIT 11O MX COCTaBY U MPHUMEHEHUIO 67 6/0
3HaAKOMCTBO ¢ 00Opa3llamMH MUIIEBBIX, KOCMETUYECKHUX, OMOIOTHIECKUX

20. | ¥ MEIUITMHCKUX 30JICH U Telei. 68 6/0

11 knacc

IIpakTnyeckue padorpi-4
IIpakTuyeckas padora Ne 1. PemeHne skcneprMMEHTaIbHBIX 3a1ad

1. | mo Teme «MeTamib». 44 OLIEHOYHas
IIpakTyeckas padora Ne2. Pemenue skcriepMMeHTaIbHBIX 337a4 110

2. | reme «HemeTaiisny. 52 OLIEHOYHASI
IIpakTuyeckas  paGora Ne3. [lomyuenue, coOupanue U

3. | pacmo3HaBaHUE Ta30B: KHUCIIOPOJA, BOJAOPOJA, YIVIEKHUCIOro Trasa, | 64 OLICHOYHAsI

aMMHakKa.




MpakTuueckass padora Ned. VaeHTudukamuss  HEOpPraHUUYECKHUX

4. | coequHEeHUI. 65 OIICHOYHASI

JlaGopaTopHble onbITHI-19
[IpoBenenune peakuii HOHHOTO OOMeHa Ui XapaKTePUCTHKU CBOWCTB

1. | sanexTponuToB. 25 /0
Onpenenenue  xapakrtepa  Cpelbl  pacTBopa €  IOMOIIbIO

2 | yHHBEpCAJIbHOTO UHIUKATOPA 28 6/0
B3aumopeiicTBue MHKA U kKelle3a ¢ pacTBOPaMH KUCIIOT U LIeJIouen

3. 38 6/0
3HAKOMCTBO C 00pa3iaMu COEIMHEHUH IET0YHBIX METaJIOB

4. 40 6/0
3HAKOMCTBO C 00pa3iiaMy MPUPOJAHBIX COSTUHEHUN KATbIUSI U MarHUs

5. 41 6/0
3HaKOMCTBO € OOpa3namMu amoMUHUS W ero pynamu (paborta ¢

6. | KOJJICKIUSAMU). 42 6/0
3HaKOMCTBO € oOOpa3laMd MeETAIOB W HX pyaamu (pabdoTta c

7. | KOJJICKIUSAMU). 43 6/0
3HAKOMCTBO C 00pa3iaMy TAJIOTCHOB M UX MPUPOTHBIMU

8. | coequHeHHsIMH (paboTa ¢ KOJUICKIIMEH) 46 6/0
Pacno3naBanue XJ0puaoB

9. 46 6/0
3HAKOMCTBO C 00pa3iaMu HEMETAIJIOB U UX MPUPOTHBIMU

10. | coequaeHusIMHU (paboTa ¢ KOJUISKIHEH) 48 /0
Pacno3naBanue cynbdaron

11. 48 6/0
CsoiicTBa cosneil ammoHnusi KauecTBeHHast peakiiis Ha HOH aMMOHMUS

12. 49 6/0
3HAKOMCTBO C 00pa3liaMu yriepoaa U ero MpUpPOJAHBIMU

13. | coemuaeHnsIMHE (paboTa ¢ KOJIICKIIHEH ) 50 6/0
3HaKOMCTBO ¢ oOpasliaMd  TNPUPOAHBIX COENWHEHUN KpEeMHHUS U

14. | yriepona (pabota ¢ KOJIJICKITUCH) 50 6/0
B3anmonencTsue COMITHOM U YKCYCHOM KUCIIOT C METAJUIaMHU.

15. 58 /0
B3anmonaeiicTBre COMIHOM M YKCYCHOM KHCJIOTBI C OCHOBAHUSIMH.

16. 58 6/0
BzaumopeicTBue CONSIHON U YKCYCHOM KUCJIOTBI C COJISIMM.

17. 59 /0
Peakuus HelTpanuzanuu.

18. 60 6/0
[Tony4yeHue u cBOICTBAa HEPACTBOPUMOI'O OCHOBAHHS.

19. 61 /0




®opMbI 1 MeTOABI 00Yy4YeHUsT XUMHH

Peanuzarnus nanHOl pabodell porpaMMbl MPEIIonaraeT CoYeTaHhe pasHbIX (JOPM U METONOB
0o0y4eHusl.

@opMbl Yy4eOHBIX 3aHSATHIL: JIEKIHs, CEMHHApP, YpOK-Oecena, YpOK IOCTAaHOBKH NpoOIeM U HX
pellleHNs, YpOK LEJCNOJIaraHusl, METAaupeAMETHBI  ypOK, MEXIPEIMETHBIA  ypPOK, YpPOK-
KOHCYJBTALs], IPAKTUKYM, YPOK 0000IIEHUs], 3a4eThl, KOHTPOJIbHBIEC Pa0OTHI U JIp.

B o0yueHun XumMHMH BO3MOXHO HCIIOJIb30BaHME IPAKTUYECKH BCEX BHJIOB KOMIIBIOTEPHBIX
00ydJaromux MpOrpaMM: SIIEKTPOHHBIE YYEOHUKH, TPEHAXKEPbI, KOHTPOJMPYIOLIHE IPOrPAMMBI.
Ilenecoobpa3Ho coueTaTth MX C JIPYTMMHM BUAAMH HEKOMIIBIOTEPHBIX  TEXHOJOIMH OOydeHwMs,
COBMEIIaTh C JPYTUMH cpeacTBaMu oOyueHus. Peammsanus ngaHHOM pabodeld mporpammbl
IpeyCMaTpUBaeT HCIOIb30BAHUE BHUICO(PUIBMOB, OCOOCHHO MpPH NPOBEAECHUHM BUPTYaIbHOIO
XMUMUYECKOI'0 SKCIIEPUMEHTA.

Buabl y4yeOHOIl JesITeILHOCTH: TPOEKTHAs JEATEIBHOCTh, Yy4eOHO-TIOMCKOBAs JIEATEIHbHOCTD,
yueOHO-HCCIIeI0BaTENbCKAs AEATEIbHOCTD U JP.

BaxneiM MeTo0M U CPeACTBOM OOYYEHMsI XUMUU SIBISCTCS XUMUYECKUI IKCHEPUMEHM
(meMOHCTpAIMOHHBIN M JTAOOPATOPHBI), KOTOPBIA OyIeT W MUCTOYHHMKOM 3HAHUM, U OCHOBOM JUIS
CO3/1aHMsl NMPOOJIEMHBIX CUTYallMid, U CPEACTBOM 3aKpEIUICHUs] MOJYyYCHHBIX 3HAHUM, a MHOrAA U
CIIOCOOOM KOHTPOJISL IOCTMKEHUH yJallluXcsl B yCBOGHUU MaTepualia Kypca.

XUMUYECKMH SKCHepUMEHT B pabodell IporpamMme MpeCTaBieH JAEMOHCTPALMOHHBIM U
YYEHUYECKUM (J1a00paTOpHBIEC OIBITHI M MPAKTUYECKHE paboThl, MPAKTUKYMBbI). [leMOHCTpaIiMOHHBIN
XUMUYECKHN 3KCIIEPUMEHT - INIABHOE CPEJICTBO HAIVIAJHOCTH Ha YPOKE.

Ocoboe mMecTo B paboueii mporpaMMe OTBEICHO JTa00PaTOPHBIM OIBITaM, TUIAKTHICCKAs eITh
KOTOPBIX COCTOMT B IMPUOOPETEHHM HOBBIX 3HAHUM, T. K. OHM IPOBOAATCS MPU U3YyYEHUH HOBOIO
Matepuana. JlaboparopHble ONBITEI MO ()OpME OpraHM3alMM MOTYT ObITh WHAWBUAYAJIbHBIMHU,
TPYNIOBBIX ¥ KOJUIEKTHBHBIMH. HemocTtaTkom J1abOpaTOpHBIX OMNBITOB SIBISIETCS TO, YTO IMPU HX
BBIIMOJIHEHUM HEBO3MOXXHO (DOPMHUPOBATh SKCIIEPUMEHTAIbHBIE YMEHHUSI U HaBBIKM. OTy 3ajgaudy
BBINIOJTHAIOT MPaKTUYECKHe paboThl JBYX BHIOB: IIPOBOIUMBIE 0 MHCTPYKLUH U SKCTIEPUMEHTATbHbIE
3a/1a4u.

OO6nacTHbIM ~ 0Oa3MCHBIM  y4yeOHBIM IUITAHOM  OOIIE00pa30BaTENbHBIX  YUPEKICHHM
IPEeyCMOTPEH 00beM y4eOHON Harpys3ku, OTBOJMMOW Ha M3Y4YE€HUE PETMOHAIBHOTO KOMIIOHEHTa
coziepkaHusi 00pa3zoBaHus. ITo coctaBisier npumepHo 10% yduebHoro Bpemenu. B cpenneil mkose
3TO COCTaBJIAET 7 4acoB B roJl B KaxaoM Kkiacce. CyIHOCTh perHOHAIbHOTO MOJIX0/a 3aKJII0YaeTCs
B OTPAKEHHHM CHEHU(PUISCKUX TPOOJIEM pEeruoHa B COJEPKAHUU XHUMHYECKOTO OOpa3oBaHMS,
UCMOJb30BAHUIO  KPaeBEAUECKOro  Marepuana. BKIlOYeHHe pEerHoHaNbHOTO  COJACpXKaHUS
CTaHOBHTCS BXHBIM CPEJCTBOM BOCIUTAHUS U O0yUSHHS, NICTOYHUKOM Pa3HOCTOPOHHHUX 3HAHHM O
’KM3HHU PETMOHA U BCEW CTpaHbl, IIMPOKOM apeHOoil MPUMEHEHNUs yJalluMHCs MTOJTyYeHHbBIX 3HaHUH U
yMeHu# Ha mnpaktuke. ColepaHWe PETHOHATBHOTO KOMITOHEHTa  COCTAaBJIEHO Ha OCHOBE
«MeToanYecKX PEeKOMEH AU 110 UCTIOIB30BAHUIO HAIIMOHAIBHO - PETHOHAIEHOTO KOMIIOHEHTA B
cojepkaHuu  yueOHoro kypca «Xumus» (IluceMo MunucrepcTtBa o00pa3oBaHMsi W HayKu
YensiObunckoit odxactu ot 03.08.2009 r. Ne103/3431) u orpaxkeno B Tabuure 6.

Tabmuia 6.
Cojaep:kaHue HAIMOHAJTbHO-PErHOHATbHOT0 KOMIIOHEHTA

CPEJHEE (IIOJIHOE) OBILIEE OBPA3OBAHUE Ne HPK
Pasznen «Metoabl MO3HAHUA B XUMHH Ne




ypoka/kJiacc

Hayunsie METOIbI
IIO3HAHWUSA BEIIECTB U
XUMHUYECKUX SABJICHUI.

obJactu:
PUMEPHI

XuMHUeCKHue Tpou3BOACTBa  YensOMHCKOM
COCTaB  CbIPbsS; IOJIY4YacMblE€  BEILECTBA;
HEKOTOPBIX XMMUYECKUX ITPOLECCOB.

HPK 1

Paznen «Teopernyeckne 0CHOBbI XUMUM»

CoBpemMeHHbIE
NpeICTaBJICHUS O
CTPOCHHUU aTOMA.

ATOMAPHEPronpOMBIIIJICHHBIH KOMIUIEKC 00JIaCTH.
LleHTpbI aTOMHOI TPOMBIIIIIEHHOCTH 00JIACTH — T.
CHexuHck u O3epck.

HPK 1-1

BemecTBo.

[Ipoun3BoaCcTBO MOJIMMEPHOHN TTPOAYKIMK B UenmsiOnHcke u
obacTH.

TekctunpHas npomelnieHHOCTh FOxHOTO Ypana.
[Tonyyenue kucnopona B YensOnHCKe.

[Ipobiema aTMochepHOTO BO3/TyXa B TOpOAE M 00IaCTH.
[ToTpebnenne Boabl B peruoHe.

OcHOBHbBIE 3arpsS3HUTENHN BOJIBI B PETHOHE; CTIOCOOBI
OYHUCTKH BOJIBI.

Munepansl ¥ TOpHBIE MOPOABI, AoObIBaeMble B HOxHOM
Vparne.

JlucniepcHble cUCTEMBI, OOYCIIOBIMBAIOIINE MYTHOCTb
BOJIbI U 3aIIBUIEHHOCTH BO3/yXa.

[Ipou3BOACTBO pa3NIUYHBIX BEIIECTB B a’PO30JIbHBIX
yIakoOBKax Ha Ypaie.

HPK'1

HPK 9

HPK 10

XUMHYECKHE pCaKIuu.

3aKOHOMEPHOCTHU XUMUYECKUX peaxuui npu
MPOU3BOJICTBE CEPHOM KHUCIOTHI Ha TPEANPHUATHSIX
peruoHa (MpeanpusaTus YepHOi U IIBETHON METaJLITyprum).
Hcnonp3oBanne 030Ha (KaK aTIOTPOITHON MOIU(UKALIUH
KHUCJIOPOAA) B TOPOJIE.

JloObiva u mpuMeHeHHe TpadpuTa (Kak auIOTPOITHOM
Moudukanuu yriepoaa) Ha FOxxnom Ypaie.

TorumBHas TPOMBIIIIIEHHOCTH 00JIACTH.

3arpsizHeHue atMochepsl ropojia 1 00JIacTH pU
poueccax rOpeHusl.
Hcnonp3oBaHue  KaTaau3aTOpOB
MIPOU3BOJICTBAX PETHOHA.
IIpon3BoACTBO CEPHON  KUCIIOTHI
00J1acTH; MEePCIEKTUBBI.

CocTtaB MHHEpalbHBIX BOJ, PEAIN3YeMbIX C MECTHBIX
CKBa)XKHH;

[IpumMeHeHMe TuaposIn3a CoIel B OUMCTKE BOJIBI.
[IpuHIMn paboThl HMHKOBOTO 3aBOJIA.

Ha XHUMHUYCCKUX

B UYenabuHcke U

HPK 3

HPK 4

HPK 5

Pasznen «Heopranuyeckass XumMus»

BemectBa 1 ux
CBOMCTBA.
Konuenrpuueckoe
MOCTPOeHHE
NporpamMmsl 1aeT
BO3MOKHOCTh
YaCTHYHO 1y0JIMpPOBaTh
Bonpocst HPK
OCHOBHOM IIKOJILI B
TeMe «BemecTBa u ux
CBOMCTBAY.

Mertainnsl, no6siBaeMble Ha KOxxHOM Ypae;

CriocoObl 3a1UThl METAJIIOB OT KOPPO3UH Ha
MPEANPUATHIX TOPOJIA;

I'oproune mosie3HbIe UCKOMAEMBbIE U HEMETAIUTMYECKUE
rosie3Hble uckonaemele FOxHoro Ypana;

OxpaHa OKpy’Karollel Cpeibl OT 3arpsI3HEHUHN TSHKEIbIMU
METaJUIAMH;

IIpon3BOACTBO YKCYCHOM KUCIIOTHI Ha Y pale;
Hcnonws3oBanue ranieHol U3BECTH IIPU MPOU3BOJICTBE
CHWJIMKaTHOTO KUPIHNYa;

Conu noOsiBaemble Ha FOxxHOM Ypase.

HPK 7

HPK 8




‘ N

Paznen «Oprannyeckasi XMMHUsS»

AJIKaHEL.

Hcnonp3oBaHue ajlkaHOB B KadecTBe TomummBa Ha [O.
VYpane (razoo0pa3Hoe TOIUIMBO) B HPOMBIIIJICHHOCTH, B
ObITy. l'ajoreHONmpoM3BOJHBIE MeTaHa -  (PEOHBI.
[TpakTuueckoe HCIIOJIb30BaHME. DKOJIOrnYecKue
MpOoOJIEMbI, CBSI3aHHBIC C HCIIOJIb30BAaHHEM (DPEOHOB W
rOMOJIOTOB M€TaHa KaK TOILJIMBA.

lNazudukanus YenssOunckoit o6macTu.

HPK 2

AJIKEHEL.

[Tonyuenune MIOJINATHIICHA, MIOJIMIIPOTIUIIEHA Ha
MNpEeanpusaTHsIX Topojia, MPUMEHEHHE B  CEIIbCKOM
XO35HCTBE, ObITY, IIPOMBILLIICHHOCTH (3aBon
[Ipodnactu, TpexropHsiit MIJIACTUK -
MOJUMPONUICHOBBIE TpyObI). IIpoOneMbl yTHIM3AIUH.
buonoruueckas ponp JTHIEHA Kak XeMoMeauaropa y
pacTeHuM.

HPK 2

AJIKVHEBL.

Hcnonb3oBaHue aneTusaeHa Mpu ra30BOi CBapke U pe3ke
MetaioB Ha OAO «Meden», NOpeaupuaTusx u
MacTepckux. TexHuka Oe3omacHOCTH Mpu paboTe C
aLICTUJICHOM.

HPK 3

ApeHBbl.

DKOJIOTHYECKHUE MOCJIEICTBUS UCIOJIb30BAHUS
YIII€BOJOPOAHOTO TOIUIMBA. AHTPONOTCHHBIE MCTOYHHKU
apoMaTHYeCKHUX YIJIEBOJOPOJIOB B Ouocdepe peruoHa.
[Tonyyenue apeHOB HA KOKCOXHMHMUYECKOM IPOU3BOJICTBE
OAO «Meuen». Dxonorudyeckue mpoodsieMbl TPUMEHEHUs
apeHOB B KauecTBe  NECTUIUIOB  (IIPOU3BOIHBIC
apOMaTHYECKUX YTIIEBOJOPOJIOB).

HPK 5

[IpuponHbIE HMCTOYHUKH
YII€BOIOPOIOB.

[IpupogHBIE UCTOYHUKH YTIEBOAOPOAOB HA TEPPUTOPUHU
obmactu. OTKpBITBIE W  3aKPBITBIE MECTOPOXKIICHUS
KaMEHHOTO YTJISi B pErHoHe, MPOOJIEMBI HX SKOJIOTHYECKH
0e30MmacHoi pa3paboTKH.

[TocnenctBust pazpaborok ans Heap. Kokxcoxumumueckoe
npou3BojactBo OAO «Meuen». BnusHuE TOIUIMBHO-
SHEPreTHYECKOro KOMILJIEKCA Ha OKPYXKAIOUIYI0 Cpeny.
Ponp aBTOTpaHcmopra B 3arpsA3HEHUU aTMOC(hEpHI.
HedrenpoBoasr ob6mactu. A3C ropona — HCTOYHUKH
3arps3HEHUsl  OKpykKatomed cpensl. cnonb3oBanue
OensuHa B kadectBe TormmBa Ha 1O,  VYpaie,
IbTEPHATUBHOE TOILJIMBO.

HPK 4

HPK 7

Pemenue 3a/1a4 Ha
BBIBOJ] XUMHYECKHUX

dbopmy.

BemecTBa — 3arpsi3HUATENN OKPYKAIOILIEH Cpellbl pEeTHOHA,
BJIMSIHUE HA KUBBIE OPTaHU3MBI.

HPK 11

Cnuprsl.

[IpousBoncTBO  CHUPTOB B pPETHOHE,  3HAYEHHUE,
NpUMEeHEHHe. TOKCHYHOCTh CHUpTOB. BiusHue Ha
MOAPOCTKOBBIA OpraHu3M (FOHOIIECKUN alKOTOJIM3M B
peruone). IIpon3BOJCTBO ATUIOBOTO CIIUPTA B OOJACTH U3
MUIIEBOTO ChIpbd. [lonyueHne CHHTETUYECKOTO 3TUIIOBOTO
CIHpTa Ha OCHOBE HEPTEXMMHMUYECKOI'O IPOU3BOCTBA
(bamkupus). Mcnonb3oBaHue — ATHIGHIVIMKOIS — Kak
aHTu(dpH3a, TIULIEPUHA B MEAMLUHCKOW, MapgroMepHOn
MIPOMBIIIIJIEHHOCTH.

HPK 6

denonl.

VctouHuku ()EeHOJIOB B OKpYXamIel cpelie peruoHa

HPK 8




(Kokcoxum). JleiictBue (eHona Ha KUBBIE OpPTraHU3MBI.
DKOJIOTUYECKUE KpHU3UCBhI, CBA3aHHBIC C TMOMNAJaHUCM
(EHOJIOB B  HMCTOYHMKH THUTHEBOM BOABL. MeTo/bI
o0e3BpexuBaHus PEHOJIOB.

Anbaeruapl, KETOHBI.

Tokcuunocts anbaeruaoB. llpuMenenue gopmanbaeruaa
B KayecTBE KOHCEpBAaHTAa B XOJE€ KOIMYEHHUS MHUIIEBBIX
MIPOYKTOB; B CEJIICKOM XO3SIMCTBE IJIsl MPOTPABIMBAHUS
CeMsiH, B MEIUIMHE. ANETalbACTU]] — MPOMEXKYTOUHBIN
MPOJYKT OKHUCJICHUS 3TaHOoJIA B OpraHu3Me.
AHTpPOIIOTEHHBIE HMCTOYHHUKH AallbJIETHIIOB B aTrMocdepe
peruoHa.

HPK 9

KapOoHOBBIE KHCITOTEHI.

[Ipon3BoacTBO YKCYCHOM KHCIOTBI B peruone. AO
«ITuponmuzxum», 1. Ama. IlpuMeHeHue KHUCIOT B
MIPOU3BOJICTBE CIIOKHBIX 3(UPOB HA MPEANPUATHIX Ypana
(vonuepH «Kammuay ExarepunOypr, OAO «DapMxumy»).
CMC mpousBoacTBo Ha Ypane OAO «Xenkenb [lemocy T.
Ilepmsb.

[IpuMeHeHne  TMOMMHEHACHIIEHHBIX  KHUCJIOT npu
pou3BoJIcTBE ankuaHbIX Kpacureneil (OAO «Yenaky).

HPK 10

Kupsr.

[TosrydeHne  KUPOB  HA  TPEANPHUATHASX  MUIICBOU
npomsinuieHHOCTH oOactu (Tpounk, KpacHoropck).
[IpousBomcTBO  MaprapwHa, MbUIa, MalioHE3a  Ha
npeanpusaTuax oosnactu (Tpounkuit sxupkomOuHar). Posb
KHUPOB B MPOQWIAKTUKE W JICUCHUH psga 3a00JIeBaHUI.
UcnonezoBanne CMC B X034iiCTBEHHON [OeATEIILHOCTH
genoBeka. CMC-3arps3HuTENM  TPUPOAHOW  CpEbI.
3amuTa MecTHBEIX BogoeMoB oT CMC.

HPK 11

YrneBoanl.

Vrnesoxst B mpupoxe.  Pomp  yrmeBogoB B
KHU3HEEATEIbHOCTH  OPraHU3MOB. Hcnonb3oBanue
MPOAYKTOB OpOKEHUS TIFOKO3BI B TIPOM3BOJICTBE dTAHOIA
U MOJOYHOKHUCIBIX MPOIYKTOB, CHJIOCOBAaHHE KOPMOB.
[IpousBoncTtBo  kaprodenss B oOmactu. [maponus
KpaxMaia B  KOHauTepckoM jene. [IpomsBoactBo
KOH/JUTEPCKUX W3/eIuid B peruoHe. Vcrmomp3oBaHue
MEKTUHOBBIX MPOJYKTOB B MPOPHIAKTUYECKOM MHUTAHUH,
npo(duIakTHKe HHTOKCUKAIUI (CBHMHIIA, JKeJe3a).

HPK 12

A3zoTcoaepikaiue
OpTaHHYECKHE
COETUHEHHUSI.

[IpumeHeHre aMUHOKHUCIOT (JIM3MHA, TIyTaMara HaTpus,
acmaparmHa ¥ Jp.) B THIIEBOM MPOMBIIUICHHOCTH,
MEIUIIMHE, >KUBOTHOBOACTBE. MUKpOOHOIOrHUECKHE
CIOCOOBI  MOJYyYEHUs aclaparuiHOBOM  KHUCJIOTHI ISt
CHMHTE3a acmaprama (3aMeHHUTeNs caxapa); CHUHTe3
HEUPONEeNnTUIOB.

HPK 13

benkwn.

I'enHas mH)XeHepus, ee BO3MOXKHOCTH. benkoBoe nuranue
B Ipo(UsIakTUKE U JICUEHUH psija 3a00IeBaHMiA.
[Ipou3BoncTBO  MfAca, MOJOKa, SUI] B  PErHOHE.
Hcnonp3oBaHne  OJHOKJIETOYHBIX — BOJOPOCIEH, TpH
MIPOU3BOJCTBE  OENKOBBIX  J00aBOK  (mTuiedaldpuxa
UYebapkynsb, [1IK «Tentopuym» r. [lepmb)

HPK 14

CUHTETHYECKUE
BBICOKOMOJICKYJISIPHBIC
COEIMHEHHUS.

ITpumenenne BMC (BOOKOH, MJIacCTMacc, Kay4yKoB) B
ObITy,  CTPOUTENbCTBE, MPOMBIIUIEHHOM M  C/X
npou3sBocTBe. [Ipobiiema 3arpsi3HeHUS TPUPOIHOI Cpeibl
OTXOJAaMH M NPOAYKIMEN B IPOU3BOJCTBE NOJIUMEPOB.

HPK 1




Pa3nen «XuMus U )KU3HLY

Xumusi 8 nNOBCEOHEeB8HOU
JICU3HUL.

Ipooyxyus npednpusmuii nuwesot, ¢apmaxonocuuecxoti | HPK 16
NPOMBIUIEHHOCMU — PecUOHa  (COCmas,  MapKuposKa).
IIpoodykyuss kocmemuueckoeo KouyepHa «Kanunay .
Examepunoype, OAO  «Xeukenv Ilemoc  «llepmby

(npoOdyKyuUsi ObIMOBOU XUMUL).

Xumusa u IMIPpOU3BOJACTBO.

Hayunsle ocHOBBI cepHOKHCIOTHOTO Tmpom3BoacTBa B | HPK 10
peruoHe.

PaGota BBICOKOTEXHOJOTHYHBIX MPEANPUATUII peruoHa:
Uol3, OAO «Mewenn, MMK, TII0 «Mask»
(KOMILJIEKCHOE HCIIOb30BAHUE CHIPhsl, 00OPOTHbBIE KB
BOJOCHAOXKEHUS, HOBBIE TEXHOJIOTHH, 3almTa

OKpY’Karolllel CpeJbl, YTUIIN3alHs OTXO/I0B).

XUMUS U DKOJIOTUS.

XUMUYECKOE 3arpsi3HEHUE OKpyXkarolie cpeabl peruona, | HPK 17
ee oxpaHa.

OcHOBHBIE TPYIIIIBI 3aTPA3HUTENECH IPUPOIHON BOABI.
OcHOBHBIE = TEXHOTEHHBIE 3arpsi3HUTENN  aTMOCQepbl
peruoHa (OKCUAbI YIriiepoJa, Cepbl, a30Ta; yrieBOJOPO/IbI,
TOKCUYHBIE  TSDKEJIbIE ~ METaUlbl,  paJuOaKTUBHBIC
W30TOIIBI).

Crioco0Obl OYMCTKHU Ta3000pa3HbIX BHIOPOCOB HA
MPEANPUITHSIX peruoHa (MeXaHUYeCKHe, COpOIMOHHBIE,
KaTaJTUTHYECKHE).

[IpeBpateHuss BewiecTB, MPOUCXOASIINE B MPUPOJE U B
pe3yibTaTe X03sIIICTBEHHOM JESITEIbHOCTH YEJIOBEKa.

XuMUs U 310pOBbE

Pacuersl ¢ mnpumeHeHueM JaHHBIX 10 pactBopaM, | HPK 15
UCIOJIb3yEeMbIM B MEJIULIHE U B OBITY.
[Iponyxuus HMPEATPUITUI (dapmaxkoIoru4ecKou

IIPOMBIINIJICHHOCTH PErOHa (COCTaB, MapKI/IPOBKa).

Coz[epma}me HAIMHOHAJBbHO-PErHOHAJIBHOI'0O KOMIIOHCHTA Ha 2 yaca

CPEJHEE (IIOJTHOE) OBIIEE OBPA30BAHUE

Pasznen «MeToabl NO3HAHUS B XUMUH»

HaquLIe MCETOABI
IIO3HaHuUsA  BCIICCTB U
XUMHUYECKHUX SBIICHHUH.

XumHueckue MnpousBojcTBa YensOuHCKoW oOnacTu:
MIOJTy4aeMbI€ BEIIECTBA; IPUMEPBI HEKOTOPBIX XUMHUYECKHUX MTPOLIECCOB.

COCTaB  CBIPbA;

Paznen «Teopernyeckne 0CHOBbI XMMUM»

CoBpeMeHHbIE
MPEJICTABICHHS O
CTPOCHHUH aTOMa.

ATOMAIHEPTOMPOMBIIIUICHHBIA KOMILIEKC 00acTh. LleHTpbl aToMHOM
MPOMBIIIIEHHOCTH 001acTH — T. CHeXXHUHCK U O3epck.

BemntecTBo.

[Ipon3BoaCTBO MOTUMEPHON NPOIYKIIMU B HensasOMHCKe U 001acTu.
TekcTunpHas npomelneHHOCTH FOXxkHOTO Ypana.

[Tonyyenue kucnopona B YensOnHCKe.

[Ipobrema atmMmochepHOTo BO3IyXa B TOPOJE M OOJIACTH.
[Torpebrienue Boabl B peroHe.

OcHOBHEBIE 3arpsA3HUTEIN BOAbLI B PETHOHE, CIOCOOBI OYHUCTKHU BO/JBI.
MuHepaiisl ¥ TOpHBIE TOPOABI, JoObIBaeMble B FOxxHOM Ypare.
JlucriepcHple  CHUCTEMBI,  OOYCIIOBIMBAIOUIME  MYTHOCTb
3aMbUIEHHOCTh BO3/1yXa.

[Ipon3B0O/ICTBO pa3IMYHbIX BEUIECTB B a3PO30JIbHBIX YIIAKOBKaX Ha Ypaie.

BOJIBI

n




XUMUYECKUE PEAKIINH.

3aKOHOMEPHOCTH XUMHUYECKHMX PpEAKUUM TpU TPOU3BOJCTBE CEPHOMU
KHCIIOTBl HAa TPEANPHUITHSIX PErruoHa (MPEANPUSTUS UYEPHOH W IBETHOM
METaJUTYPTHH ).

Hcnonb3oBaHne 030HA (KaKk aJUIOTPOITHONM MOIUQUKALMK KUCIOPOJa) B
ropoJe.

Jlobblua ¥ mpuMeHeHHe Tpadura (KaKk auIOTPONHOM MOIUpHUKAINN
yraeposa) Ha FOxxHom Ypare.

TormBHas TPOMBIIIIIEHHOCTh O0JIACTH.

3arpsizHeHue atMocdepsl ropoaa U 00JacTH MPH MPOLIeccax rOPeHusl.
Hcnonp30BaHne KaTaau3aTopoB HA XMMUYECKHUX IPOU3BOACTBAX PETHOHA.
[IpousBocTBO cepHOM KUCTOTHI B UenssOuHCKe U 00J1acTH; IEPCIIEKTUBBIL.
CocTaB MUHEpAIBHBIX BOJ, PEATH3YEMBIX C MECTHBIX CKBA)KHH;
[Ipumenenue rupoausa cojieil B OUMCTKE BOJIBI.

[Tpuniun paboThl HMHKOBOTO 3aBOJIA.

Paznen «Heopranmyeckasi XuMus)

BemecrBa 1 nx
CBOMCTBA.
Konuenrpuueckoe
MoCTpoeHune
MpPOrpaMmsbl 1aeT
BO3MOKHOCTDH
YACTUYHO 1Y0JTHPOBATH
Bonpocsl HPK
OCHOBHOM IIKO0JILI B
TeMe «BenrecrBa u ux
CBOMCTBAY.

Merasisl, no6siBacmbie Ha FOxHOM Ypare;

CriocoOblI 3alUThl METAJIOB OT KOPPO3HMM Ha MPENNPUATUSAX TOPOa;
['oprouuie nosie3HbIE UCKOMAEMbIE U HEMETAIIIMUYECKHE [10JIE3HbIE
uckonaemsle FOxxHoro Ypana;

OxpaHa OKpy’Karollel cpe/ibl OT 3arpsi3HEHUH TSHKEIbIMU METallIIaMUu;
IIpon3BoaCTBO YKCYCHOM KUCIIOTHI Ha Y paie;

Hcnonp30BaHue raieHoi U3BECTH P MPOU3BOICTBE CUIIMKATHOIO
KHMpIINYa;

Conu no6siBaecmbie Ha OxHOM Ypare.

.o

Pa3znen «Opranudeckasi XUMHS)

AJIKaHEL.

Hcnonk3oBaHne aikaHoB B kKadecTBe TorutnBa Ha 0. Yparne (razoo0pasHoe
TOIJIMBO) B MPOMBIIUIEHHOCTH, B OBITY. [ anoreHonmpousBO/HbIE METaHa -
¢dpeonsl. IlpakTHueckoe WCHONB30BAaHUE. OKOJOTHUUECKHE MPOOIJIEMEI,
CBSI3aHHBIE C UCIOJIb30BaHHEM ()PEOHOB M TOMOJIOTOB ME€TaHa KaK TOTUIMBA.
l"azudukanus YensOuHckoi 001acTH.

AJIKEHEL.

[lonydeHne mnoAMATHICHA, NOJUIPONMIEHA Ha MPEANPHUATHAX TOpoia,
MIPUMEHEHUE B CEJIbCKOM XO3SICTBE, OBITY, MPOMBIIUIEHHOCTH (3aBOJ
IIpodnactun, TpexropHslif TMJIACTMK - MOJMIPONUIEHOBBIE TPYOBI).
[Ipo6nems! yrunuzanuu. buonorudeckas posib 3TUIEHA KaK XeMOMeaaTopa
Yy PACTEHMH.

AJIKVHBL.

Hcnonws3oBanue arneTuieHa npu ra3oBoil cBapke u peske metauioB Ha OAO
«Meuen», MOpeANpUATHAX M MaCTepCKUX. TexHHWKa Oe30macHOCTH MpH
paboTe ¢ aneTuICHOM.

ApeHBl.

DKOJOTUYECKHE TOCIEICTBUS HCIOJIB30BAHUS YTIIEBOJOPOIHOTO TOIUIMBA.
AHTpOTIOTEHHBIE MCTOYHHKH apOMATHYECKUX YTIEBOJIOPOAOB B Ouochepe
peruoHa. IlonydyeHne apeHOB Ha KOKcOXUMHYecKoM mpousBoactBe OAO
«Medeny. DKoIoTHYecKHe MpoOJIeMbl TPUMEHEHHsT apeHOB B KavecTBE
MEeCTUINIOB (TIPOM3BOAHBIE APOMATHUYECKUX YTIIEBOAOPOIOB).

[IpupogHble UCTOUYHUKU
YTJIEBOAOPOIOB.

[IpupogHble HMCTOUYHUKM  YIJIEBOJOPOJIOB HAa TEPPUTOPUU  OOJIACTH.
OTKpBITBIE W 3aKPBITbIE MECTOPOKICHHUS KaMEHHOIO YIJIsi B PETHOHE,
POOJIEMBI MX SKOJOTMUYECKH 0€30MMacHON pa3paboTKH.

IlocnencTBust paspaborok st Heap. Kokcoxumuueckoe IpOM3BOJICTBO
OAO «Meuen». BausHue TOINIMBHO-3HEPIeTUYECKOIO KOMILUIEKCA Ha
OKpYyXarollyto cpeny. Poib aBTOTpaHCHoOpTa B 3arps3HEHHH aTMOC(EpHI.
HedtenpoBoasl ob6nactu. A3C ropoga — HMCTOYHUKH 3arpsi3HEHHS




OKpy»Karoten cpeapl. Mcronp3oBanue OeH3MHA B KadecTBe TorwmBa Ha lO.
Ypaie, anpTepHATUBHOE TOILIUBO.

Pentenue 3a7a4 Ha
BEIBOJI XUMHYECKUX

dbopmy.

BCH_ICCTBa — 3arpA3HUTCIIN Oprxcanmeﬁ Cp€anl pEeruoHa, BIIMAHHUE Ha
JKUBBIC OpTaHHU3MBI.

CnupTsl.

[Ipon3BoaCTBO CIUPTOB B PETMOHE, 3HAUEHUE, PUMEHEHHE. TOKCUYHOCTD
CIUPTOB. BiMsiHNEe HAa NOAPOCTKOBBINA OPraHu3M (FOHOIIECKUH aJIKOrOJIM3M B
peruone). IIpou3BOACTBO 3TUIIOBOrO CHHMPTa B 00JACTH W3 IUILEBOIO
chipbsl. [losyueHHe CHHTETHMYECKOrOo STWJIOBOTO CIHUPTa Ha OCHOBE
HE(PTEXUMHUECKOTO IIPOU3BOJCTBA (bamkupus). Hcnons3oBanue
STUJICHIJIMKOJISL KaK aHTU(PHU3a, TIHIEPHUHA B MEIULIUHCKOMN, MapproMepHon
IIPOMBIIIIJIEHHOCTH.

denonwl.

Hcrtounuku QeHosnoB B okpyxkatouied cpene perumoHa (Koxcoxum).
JleiictBue (QeHona Ha KHUBBIE OPraHU3MBlL. OKOJOTHYECKHE KPHU3HCHI,
CBSI3aHHBIE C MOMNaJaHHEeM (PEHOJIOB B UCTOUHUKU NMUTHEBON BOJbI. MeToabl
00e3BpexXrBaHus (PEHOJIOB.

AJbaeruapl, KETOHBI.

Tokcuynocth anmpnerunoB. I[IpuMeHeHune Qopmanbaeruia B KadecTBE
KOHCEpBAaHTa B XOJE€ KOMYEHHUS TMHUIICBBIX MPOAYKTOB, B CEIHCKOM
XO3SIMICTBE I MPOTpaBIMBAHUA CEMSIH, B MEIUIIMHE. AIETaabIeruj —
MPOMEXKYTOUYHBIA  MPOAYKT  OKHCICHHS  JTaHOJla B  OpraHHU3Me.
AHTPOTNIOT€HHBIE HICTOYHUKH AJIbJICTHAOB B aTMOC(epe perruoHa.

KapOoHOBBIE KHCITOTEHI.

[Tpoun3BoacTBO yKCYycHOM KHCIOTHI B peruone. AO «lluponusxumy, r. Ama.
[IpumeHeHne KUCIOT B MPOU3BOJICTBE CIOKHBIX 3()UPOB HA MPEANPUATHIX
VYpana (konuepH «Kanuna» ExatepunOypr, OAO «Dapmxum»).

CMC npousBoacto Ha Ypane OAO «Xenkens [lemoc» r. [lepms.
[IpuMeHeHne MOMMHEHACHIIEHHBIX KUCJIOT MPU MPOU3BOACTBE AJKUIHBIX
kpacuteneit (OAO «Yemaky).

Kupsr.

[onyyeHue KUPOB Ha MPEANPUATHSIX MMUIICBON MPOMBIIIICHHOCTH 00JIaCTH
(Tpounk, KpacHoropck).

[Tpou3BoacTBO MaprapvHa, Mblda, MaiOHE3a Ha MPEINPUATHSIX 00JacTH
(Tpownkuii sxupkoMOHUHAT). Pojib )KUPOB B MPOGUIAKTHKE U JICYCHUH psijia
3a0oneBanuii. Mcmons3oBanne CMC B XO3SMCTBEHHOH I€ATENHHOCTH
gyenoBeka. CMC-3arpsa3HuTeny NPUPOJHON cpenbl. 3aliuTa MECTHBIX
BogoemoB ot CMC.

YrneBoanl.

VYrneBoasl B mpupoae. Poib yriaeBosoB B )KU3HEAEATETLHOCTH OPTaHU3MOB.
Hcnonp3oBaHne IPOIYKTOB OpOXKEHUS TIIOKO3bI B TIPOM3BOJICTBE 3TAHOJA U
MOJIOYHOKHCIBIX ~ IPOAYKTOB, CHJIOCOBaHME KOpMoB. IlpousBoncTBo
kapTtodens B obOmactu. ['maponus kpaxmaia B KOHAMTEPCKOM JIEje€.
IIpon3BoACTBO KOHAWUTEPCKUX U3JeNUd B peruoHe. lcmonb3oBaHue
MEKTUHOBBIX MPOAYKTOB B MPO(PHUIAKTUYECKOM NUTaHUM, MPOPHIAKTUKE
WHTOKCUKAlLUH (CBUHIIA, JKeJe3a).

A3zoTcoaepikainue
OpTaHHYECKHE
COEMHEHUS.

[IpuMeHeHre aMUHOKHUCIOT (JIM3MHA, TIIyTaMaTa HaTpHsl, acraparuHa u Jp.)
B HI/IHIGBOf/i IMPOMBIIIJICHHOCTH, MCIHUIINHCE, JKHNBOTHOBO/ICTBCE.
Mukpo6HoJIOTHYecKue CIIOCOObI MONYUYEHHs] acaparnHOBOW KUCIIOTHI JUIs
CHHTe3a acrnapTama (3aMEeHUTENsI caxapa); CHHTE3 HeMpPONeNnTH/IOB.

benkwn.

I'enHas uHXeHepHUs, ee BO3MOXKHOCTU. benkoBoe nutanue B MpouiIakTUKe
Y JICYCHHUH psisia 3a00JIeBaHUH.

IIpousBoacTBO Msca, MOJOKa, SUIl B peruoHe. Vcronb3oBaHue
OJTHOKJICTOYHBIX BOJOPOCIICH, TpU TPOU3BOJICTBE OEIKOBBIX JT00ABOK
(ntunedadpuxa Yebapkynp, ITIK «Tenropuym» r. [lepmb)

CuHTEeTUYECKUE
BBICOKOMOJIEKYJISIPHBIE

[Ipumenenne BMC  (BojnokoH, 1mjacTMacc, KaydykoB) B  OBITY,
CTPOMTENBCTBE, MPOMBIIUIEHHOM M ¢/X npousBojcTBe. IIpobiema




COEIUHEHMUS.

3arpsi3HEHUs] IPUPOJHON Cpelbl OTXOAAMH M MPOAYKLHEH B MPOU3BOJCTBE
MIOJIMMEPOB.

Pa3nen «XuMus U )KU3HLY»

Xumusi 6 noeceoHes8Holl
JICU3HU.

Ilpooykyus npeonpusimuti nuwesol, Gapmaronocuyeckoii
NPOMbIUMIEHHOCMU — pecuoHa  (cocmaes,  mapkuposka).  [Ipodykyus
Kocmemuyeckoeo Kouyepna «Kanunay» e. Examepunoype, OAO «Xenxenw
Ilemoc «llepmovy (npodykyus 661mo6ol xumutus).

XHUMHSA U IPOU3BOJCTBO.

Hayunbie 0CHOBBI CEpHOKHUCIOTHOTO MPOU3BOJICTBA B PETHOHE.

PaboTa BBICOKOTEXHOJOTHYHBIX Tpeanpuatuii peruona: UDI[3, OAO
«Meuen», MMK, T10 «Mask» (KOMIJIEKCHOE HCIOJIb30BaHUE ChIPbS,
00OpOTHBIE IUKIBI BOJOCHA0KEHMS, HOBbIE TEXHOJOTUH, 3alIUTa
OKPY>KaIoIlel Cpeibl, YTHIIM3AIUs OTXOOB).

XHMUS 1 DKOJIOTHS.

XUMHUYECKOe 3arpsi3HEHUE OKPY>KaIOIIEe cpelibl pEeTHOHA, €€ OXpaHa.
OcHOBHBIE TPYIIIIBI 3aTPA3HUTENEH IPUPOAHON BOJBI.

OcHOBHbIE TEXHOTEHHBIC 3arpsA3HUTENN aTMocdepbl peruoHa (OKCHIbI
yriiepoja, Cephl, a30Ta; YIJIEBOJOPOJIbl, TOKCHYHBIC TSKEIBIE METalIbl,
PaAMOaKTUBHBIE U30TOIIBI).

CriocoObI 0YMCTKY Ta3000pa3HBIX BBIOPOCOB HA MPEANPUATHIX PErHOHA
(MexaHH4YecKue, COPOIIMOHHBIC, KATATUTUYCCKHUE).

[IpeBpamieHusi BemIECTB, MPOUCXOAANINE B TPHUPOAE H B pe3yibTare
XO35IICTBEHHOM JESITEITbHOCTH YEJIOBEKA.

XuMUs U 310pOBbE

Pacuersl ¢ mnpuMeHEHHMEM JAaHHBIX II0 pPacTBOpaM, HCIOJB3YEMBIM B
MEULIUHE U B OBITY.

[Ipoaykuus npennpusTiii papMakoI0rHueckoi MPOMBIIIJIEHHOCTH PErHoHa
(cocTaB, MApKHPOBKA).

CO,[[ep)KaHI/IC PCrUHOHAJIBHOI'O KOMIIOHCHTA OTPAXKCHO B KAJICHAAPHO-TEMATHYCCKOM
IUIAaHUPOBAHUN C YUYCTOM COOTBCTCTBYIOHIUX TEM (Peanmaum[ HAallMOHAJIBHO — PEruOHaJIbHOI'O
KOMITIOHCHTa B COACPIKAHUU XHUMUYCCKOT'O O6p330BaHI/I${/ C60pHI/IK MaTepHraJIoB IO pC,Z[aKI_[I/Ieﬁ

O.1O. Kocogoit).

KOHTpOJ’II)HI)IG HU3MEPUTCIIBHBIC MAaTCPHAJIbl ITO0 XUMMHUU OXBAaTbIBAIOT OCHOBHOC COACPIKAHHNC

npeaMera Ha ypoBHE TpeOOBaHMM K YPOBHIO MOJATOTOBKH BBIMTYCKHHKOB M TO3BOJISIOT
MOJYYUTh JIOCTOBEPHYI0 HWH(POpPMAIMI0 O COOTBETCTBUHM WX 3HAaHWUH W yMEHHH
TpeboBaHUAM ['0Cy1apCTBEHHOTO CTaHJapTa OCHOBHOTO OOIIero 00pa3oBaHus 0 XUMUHU. ITO
TE€CThI, KOMOMHUPOBAHHBIE KOHTPOJIbHBIE PAOOTHI.

[TpoBepka COOTBETCTBUSL JOCTHTHYTBHIX pE3yJIbTaTOB OOYYEHHUS IOCTaBJIEHHBIM IIEJSM
MIPOBOJIUTCS B PaMKax TEKYIIIEro, TEeMaTHYECKOTO, 1 UTOTOBOTO KOHTPOJIS.

Texkymmii KOHTPOJb OCYHIECTBISIETCS B BHJE TECTOB. TeMaTHUECKUl KOHTPOJIb
OCYIIECTBIISICTCS B BHJE KOHTPOJBHBIX pPa0OT, HMTOTOBBIH — B BHIC KOMOMHHUPOBAHHOMN
KOHTPOJILHOM paboThl (Tabnuia 9).

Tabmwna 9.
KoHTpoJ/IbHO-U3MepHTeIbHbIE MAaTEePHAJIbI
Ha 1 yac
Dopmer 10 xknacc 11 knace
KOHTPOJIfA
Temarnueckuit | Tect 1. YrneBogoposl. Kontponbnas padota 1 mo teme
KOHTPOJIb (F'adpuensu O.C. Xumus 10 ko1 «CtpoeHue aToma, BEILECTBA.




KoHTposbHble 1 MpoBEpOYHbIE
pabots! k yueouuky O.C. ['abpuensna
«Xumus. 10 kmace. ba3oBslii
yposenby/ O.C. I'abpuensy, [1.H.
bepeskun u np. - M.: lpoda, 2011.
ctp.182)

Tect 2. Kucnopoacoaepxaiiye
OpPraHUYECKUE COCTUHEHHUS.
(T'a6puensa O.C. Xumus 10 k.
KoHTposbpHbIC ¥ TIPOBEPOYHBIE
pabotsl k yueonuky O.C. ["'abpuensna
«Xumus. 10 knacc. ba3oBsiii
yposenb»/ O.C. I'abpuernss, I1.H.
bepeskun u ap. - M.: [lpoda, 2011.
ctp.190)

[Tepuonuueckuii 3aKOH
Menaeneeay.
Kontponbaas padora No2 mo Teme

«XUMHYECKHE PEAKLIHMY.

JINGE

Hrorossrii Hrorosoe 000011IEHNE no | ItoroBoe o0o0menue 3a  Kypc
KOHTPOJIb OpraHN4YeCKON XMMUHU CPEIHEN IIKOJIBI
UTOoro 3 3
KoHTpoJibHO-U3MepHuTe/IbHbIe MaTepHAJIbI
Ha 2 gaca
KoHTpoJibHO-U3MepHTe/IbHbIe MaTepHAJIbI
Dopmer 10 kacc 11 kaace
KOHTPOJIfA
Tematuueckuit | Kontposnbhas padota Ne 1 o reme Konrtponsnas pabora 1
KOHTPOJIb «YTIIEBOAOPOIBI. «CtpoeHue aroma. XUMHYECKas
Kontponbnas pabora Ne 2 o Teme cBs3b. BeecTBoy.
Kucnoponconepxaniue opranndeckue | KontponsHas padora Ne2 mo Teme
COEIMHEHUS «XHMMHYECKUE PEAKIIUN.
Kontponbnas pabora Ne 3 o teme Kontponbnas padota Ne 3
A3oTcozeprkaliie OpraHu4ecKue «MeTansl 1 HEMETAIIBD».
COEIMHEHUS
Hrorosslit UtoroBast koHTposibHasg paboTta mno | UtoroBas koHTposbHas paboTa Mo
KOHTPOJIb KypCY OPraHUYECKON XUMUU KypCY CpEIHEN MIKOIbI
UTOro 3 4

KoHTpO/Ib YPOBHSI 00Yy4YEeHHOCTH YYAIIUXCH

[Ipu peanuszanuu coaepkanust padboueil mporpaMmbl MPeyCMOTPEHBI CaMble pa3HOOOpa3HbIe

(hopMBI, BHJIBI U METOIbI

MaTcpuaia:

Dopmol KOHmMpoAA:

KOHTPOJIS . B 3aBUCHMOCTH OT LieJIel U CTIeHU(pUKN U3YYE€HHOTO




Ilo cnocoby opeanuszayuu MTHITABHIYaTTbHAS,

rpymmoBas; ppoHTanbHast; auddepeHrpoBaHHasl.

Ilo cnocoby nooayu unghopmayuu: ycTHasi,

MHCbMEHHAsI, SKCIIEPUMEHTAIbHASI U KOMITBIOTEpPHASI.

Buowvt konmpona:

Tpeosapumenvbhvitli KOHMPOL TIPEAYCMATPUBALT TMATHOCTUKY HUCXOJHOTO YPOBHS 3HAHHUHN U
YMEHUH ydaruxcs B Hadalle yueOHOTo T0/1a, Iepe/l U3y4eHHEM HOBOTO Pa3Jielia MM TEMBI 110
npe/IMETYy.

Texywuui KoHmpo.ib IPOBOIUTCS HA MPOTSHKEHUU BCETO YI€OHOTO I'0/1a € LENBIO OTCIICKUBAHUS
KAa4yeCTBa YCBOCHMs XMMUYECKUX 3HAHUHM U YMEHUH, PACCMOTPEHHBIX HA YPOKE.

Temamuueckuii KOHMpOIbL TIPOBOIUTCS MOCIIE N3YYESHUS KAKOTO-TMO0 KPYITHOTO pasjielia Kypca, Kak
NPaBUJIO, B KOHILIE YETBEPTH, OIYTOANS, y4EOHOTO To/1a.

3axnrouumensbHvitl KOHMPOL 3aBEPIIACT TPOLIECC U3)UeHlUs: TIPEIMETa B yIeOHOM IOy U
MPOBOJUTCS B (JOpME UTOTOBOW TMArHOCTHYECKOW PadOThI MM KOHTPOJIBHOTO TECTA.

KoHTponpHO-OLIeHOUHAsT JESITENbHOCTh CTPOUTCS MO TPaJUMLUOHHONW CHCTEME, BKIIHOYAIOLIEH
IIPOBEPKY TPEX OCHOBHBIX 3JIEMEHTOB: TEOPETUUECKUX 3HAHUH (YCTHBIA OTBET, CAMOCTOSTEIbHAS
paboTa, XUMHYECKHHA IUKTAHT), YMEHHH IPHUMEHATh IIOJyYCHHBIC 3HAHUS TIPH PpEIICHUU
TUIOBBIX  PacyETHBIX 3a7a4  (KOHTpojibHas pabora, caMocrosATenbHas pabota) u
9KCIIEPUMEHTAJIbHBIX YMEHUH (J1aOOpaTOPHBIE OIIBITHI M IPAKTHUYECKUE PAOOTHI).

K poBepouHBIM 1 TMarHOCTUYECKHM paboTaM pa3paboTaHbl 3aJaHus-u3MepuTeny (Ha 4

BapHaHTAa).
ITprHIMI KOHCTPYMPOBAHNUS, KaK OTJEJIbHBIX 3HAHUMH, TAK U X CUCTEMBI COCTOUT B CIIEIYIOLLIEM:
COZIEprKaHUE 3aJaHUI U XapaKTep YIeOHOM AeSITENHbHOCTH YICHUKA HAXOASITCS B CTPOTOM
COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO .IIOJrOTOBKH BBIIYCKHUKOB. B n3mepurensx
COYETAIOTCS TaKME BUJBI 33JJaHUI: C BBIOOPOM OTBETOB, KPATKUM OTBETOM, CBOOOJHBIM OTBETOM, a
TaK)Ke MPAaKTUYECKUE 3alaHus. 3aJaHUs-U3MEPUTENIN UCIIONB3YIOTCA IIPU TEKYILEH M TeMaTUYeCKOU
IIPOBEPKE 3HAHUM YJalUXCS.

B TemaTtnyeckoMm MiIaHUPOBAHUU YUTEHBI IPOBEPOUHBIE (KPATKOBPEMEHHBIE) U TUAaTHOCTUYECKHE
(Ha Bech ypOK) pabOThl, KOTOPbIE OXBATHIBAIOT 00S3aTEIbHBII MUHUMYM COAEPKaHUS
o0pa3zoBaTenbHOI MporpaMMsl. [IpoBeieHe CaMOCTOSTENBbHBIX, THarHOCTUYECKUX padoT
o0ecreyrBaeT CUCTEMATUYHOCTh U TIOJTHOTY KOHTPOJISl 3HaHUH yJallluxcsl, ClIOCOOCTBYET
O00BEKTUBHOCTHU UX OLIEHKHU. B ka0l TeMe BbIAENeHBl YPOKU 10 0000IIEHUIO ¥ CUCTEMaTH3alMN
3HAHUH, IO OTPAOOTKE YMEHUN U HABBIKOB YHaI[UXCSL.

JluarHocTuueckue pabOThl pacCUMTaHbl HA aKaJAEMUYECKHH Yac U TO3BOJISAIOT MPOBEPHUTH
KaueCcTBO 3HAHWM, YMEHMM ¥ HaBBIKOB YYAIIUXCSA IO KaXJAOW TeMe W pasjeny ydeOHOH
nporpamMmMsl. Bee paGoThl ABISIIOTCS KOMOMHUPOBAHHBIMH, T. €. COCTOSIT U3 JABYX YacTei.

Yactb A COCTaBISIIOT TECTOBBIE 3aJaHMs JABYX THUIIOB: C BBIOOPOM OJHOIO NPaBUIBHOIO
OTBETa Ha BONPOC M HA YCTAHOBJIEHHE COOTBEeTCTBUSA. Ha BbINOJIHEHHME 3TOW yYacTH pabOThI
pexomeHayercst oTBoAUTh He Oonee 15—20 munyt. [ns odopmienus 3Toil yactu pabOTHI
yJaluecs: B TeTpajasixX 3apaHee 4epTsT Tabnuiy orBeToB. Yacth b — 3amaHus co cBoOOaHOM
dbopMoil 0TBeTa, KOTOpbIE MpPEAyCMAaTPUBAIOT JOIMOJHEHHE MPOIYIIEHHOIO, pacueThl IO
XUMHAYECKUM (OpMYJIaM U YpaBHEHUSIM peakiii, HallMcaHWe YpaBHEHUN XUMHUYECKUX peakuuil u
T. .

OrneHo4Has cUCTeMa MPH MPOBEPKE TUATHOCTUUECKHUX PabOT U TECTOB:

[IporieHTHOE BBITIOSHEHHWE PAOOTHI YCTAHABIMBAETCS MO KOJWYECTBY OAJIOB, HAOpPAaHHBIX 3a
MpaBWIbHOE BBITIONHEHUE 3anaHuil. 50% BbIoNHEHHE PabOThI COOTBETCTBYET OlleHKe «3», 75%
BBITIOJIHEHUE — OIeHKe «4», 95% BeIMoONHEHHE — oOneHke «5». [luarHoctmueckas paboTa,
conepxarias meHee 50% MpaBUIIbHO BHITIOJIHEHHBIX 33JaHUI OLIEHUBAETCS Ha «2» .



IlepeyeHb KOHTPOIBbHO-U3MEPUTEIbHBIX MATEPHAIOB, HCI0JIb3YeMbIX HA YPOKaxX

B 10 Kjaacce

Ne TecToBbIi Tema
ypoka KOHTPOJIb
10 Ne 2 Kiaccudukanmst opraHnueckux coeqmHEeHUN
8 Ne 1 M30omMmepus B OpraHM4eCcKor XMMHH U €€ BUJIBIL.
13 No 3 AJIKaHbI: CTPOEHUE, HOMEHKJIaTypa, M0JIy4YeHHE, CBOMCTBA
17 No 4 AJIKeHBI: CTPOCHHE, HOMEHKJIATYpa, MOJTy4YeHne, CBOMCTBA
20 No 5 AJIKaJIueHbl: CTPOCHHE, HOMEHKJIATypa, OJIy4YEeHHUE, CBOMCTBA
22 No 6 AJIKUHBI: CTPOEHHE, HOMEHKJIATypa, MOJy4YeHHEe, CBOMCTBA
24 Ne7 IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB
25 No 8 ApeHbl: CTpOCHHE, HOMEHKJIATypa, MOJIy4YeHUe, CBOMCTBA
30 Ne9 Cruptsl
32 NelO DeHobl
37 Nell KapOoHOBBIE KHUCIIOTHI
38 Nel2 CrnoxHble 3(upbI
39 Nol3 Kupbr
47 Nol4 AMMHBI
48 Nel5 AMUHOKHUCIIOTBI
CamocrosiTe/IbHBIE
padoThI
11 CamocrosiTenpHas Knaccudukanus opranmueckux Bemects. Homenknartypa .
pabota Nel
15 CamocTosTenbHas Pemenne 3amad  Ha BBIBOA MOJIEKYJSIPHOM  QopMyJibl
Pabora Ne2 BEIECTBA 110 JIEMEHTHOMY COCTaBY.
18 CamocTosaTenbHas Pemenne 3amady Ha BBIBOA MOJEKYJSIPHOM  (QOpMYyJibI
pabora Ne3 BEIECTBA 10 IPOJAYKTaM CTOPAHHUS.
40 CamocrosTenbHas PacueTsl 10 XUMUYECKUM YPaBHEHUSM
Pabota Ne4
50 CamocrosTenbHas A3oTcozeprKaliiue OpraHn4eckie BelecTBa
pabota No5
43 I'padguuecknii Kpaxmai u nemnomnosa
AUKTAHT
IlepeyeHb KOHTPOJIbHO-U3MEPHUTEIbHBIX MaTEePHAJIOB, HCI0JIb3YyeMbIX HA YPOKaX
B 11 kaacce
No Bunel koHTpOIIS Tema
ypoka
4 ITpoBepounast pabdora Ne | CrpoeHue aToma
5 ITpoBepounas pabota Ne 2 ONEKTPOOTPULIATENBHOCT. CTENEHb OKUCIICHHUS
19 [TpoBepounast padota No 4 JlucniepcHbIe CHCTEMBI
29 ITpoBepounast pabora Ne 5 ['uaposin3 HeOpraHMYECKUX U OPraHMYECKUX BEIECTB
35 [TpoBepounas padora Ne 6 XUMHYeCKash peaKIIHsI
41 ITpoBepounas pabora Ne 7 XUMUs 3JIeMEHTOB IMIaBHOH | rpymiel
42 ITpoBepounas pabora Ne 8 XuMus eMeHToB raaBHoi || rpynmel
43 [TpoBepounast padora Ne 9 AJTFOMUHUY ¥ €T0 COCTMHECHUS
45 ITpoBepounas pabdora Ne 10 Mertasiel TOOOYHBIX MOATPYIIT
46 ITpoBepounas padora Nel 1 OO0m1as XxapakTepruCcTUKa HEMETAIIIOB
47 [TpoBepounas pabora Ne 12 I"anorensl
48 ITpoBepounas pabora Ne 13 [Tonrpynna xucnopoza




50 ITpoBepounasi padora Ne 14 [Toarpynma a3ora

o1 ITpoBepounas padora Ne 15 Iloarpynmna yriepona

68 ITpoBepounas padora Nel6 [To3HaHue ¥ MPUMEHEHHE BENIECTB YEITIOBEKOM
Pemenne 3apau

18 3ayerNel Pacuer MaccoBoii (0OBEMHOW [0JIM KOMIIOHEHTAa B

cMecH)
24 3auer Ne2 Pacuet TerioBoro s dexra XUMUIECKON peakIuu
53 3ayet Ne3 Pacdersl 10 XUMUYECKUM YPaBHEHUSAM

PesynbraTel 00yueHHs IPOBEPSIOTCS B MPOLIECCE YCTHBIX M MHUCbMEHHBIX OTBETOB YJaIl[XCH,
a TaxoKe IIPY BBIIIOJIHEHUU MMM XUMHUYECKOIO SKCIIEPUMEHTA.

[Ipu olleHKE KOHTPOJIBHBIX, MPAKTHUYECKUX PAOOT, a TAKKE YCTHBIX OTBETOB YUUTHIBAIOTCS
YHCII0 U XapaKTep OMHUOO0K (CyIEeCTBEHHbIE NIIM HECYIIECTBEHHBIE).

CymiecTBeHHbIE OHIMOKHM CBSI3aHbl C HEAOCTATOYHOM TIIIyOMHOM M OCO3HAHHOCTBIO OTBETA
(HampuMep, YYEHUK HENpaBHJIBHO YKa3ajl OCHOBHbIEC NPHU3HAKU MOHSTUM, SBJICHUMN, XapaKTepHbIE
CBOWCTBA BEIECTB, HEMPABHIBHO CHOPMYIHPOBAT 3aKOH, MPABWIO M T.J. WIH YYCHHK HE CMOT
IPUMEHUTh TEOPETHUYECKUE 3HaHUA U1 OOBSICHEHHS W NpPEJCKa3aHWs sBJICHHH, yCTaHOBICHUU
IIPUYHUHHO-CJIEICTBEHHBIX CBSA3EH, CpaBHEHMSI U KJIaCCU(UKALIMU SBJICHUH U T. I1.).

HecymecTBeHHbIE OMMOKU ONPEAEISIOTCS HENOJIHOTONM OTBeTa (Hampumep, yIylleHUEe H3
BUJa KAaKOT0-JIMOO HEeXapaKTepHOTO (pakTa MpH ONMHMCAHWM BEUIECTBA, mpouecca). K HUM MOXKHO
OTHECTH OrOBOPKH, ONMCKH, JOMYIIEHHbIE 110 HEBHUMATEIbHOCTH (HalpUMep, Ha JABa M Oosee
YpaBHEHMH peakuMii B MOJHOM HOHHOM BHJE JAOIYIIEHA OJHa omMOKa B 0003HAYEHHM 3apsijaa
HOHA).

OneHka yCTHOro OTBeTa
Onenka «5»:
- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUHU U3YYEHHBIX TEOPUH;
- MaTepHall U3JI0KEH B ONPEIEICHHOMN JIOTHUECKOM MOCIEI0BATEIBHOCTH, JTUTEPATYPHBIM
A3BIKOM;
- OTBET CAMOCTOSATEIbHBIN.
Ounenka «4»:
- OTBET MOJIHBIN U IPAaBUJIbHBIN HA OCHOBAHWH U3YYEHHBIX TEOPUL;
- Marepuajg H3J0XKEH B OIPEJIEICHHON JIOTUYECKOW IOCIIeJOBAaTeIbHOCTH, MpPU 3ITOM
JIOMYILIEHBI JIBE-TPH HECYIIECTBEHHbIE OLIMOKH, UCIIPABIECHHBIE 110 TPEOOBAHUIO YUUTES.
Ounenka «3»:
- OTBET MOJHBIMA, HO NPH 3TOM JONYILIEHA CYIIECTBEHHas OIIMOKAa WM OTBET HEMOJHBIH,
HECBSI3HBIN.
Ounenka «2»:
- IpU OTBETE OOHAPYKEHO HENOHMMAHHE Yy4YalllUMCS OCHOBHOIO COJEpKaHUs Y4eOHOTo
MaTepHala WK JOMyIIEeHbl CYIIECTBEHHbIE OIIMOKH, KOTOPbIE YJaluiica He MOXeT HcIpa-
BUTH [IPU HABOSIINUX BOMPOCAX YUUTEIIS.
Onenka nucCbMEHHBIX padoT
1. Ouenka sxcnepumenmanvrovix ymenuii
OrneHka CTaBUTCS Ha OCHOBAHUHM HAOIOJCHHUS 32 y4YallMMHUCA M MHCbMEHHOIO OTYeTa 3a
pabory.
Ounenka «5»:
paboTa BBINOJIHEHA MOJHOCTHIO M TMPABUIIBHO, CJENaHbl NpaBWIbHbIE HAOIIOJACHUS U
BBIBO/IbI;
- SKCIIEPUMEHT OCYIIECTBIIEH 110 IUIaHY C YYE€TOM TE€XHHUKH 0€30MacCHOCTU U MPaBUI pabOTHI €
BEIIECTBAMH U 000PYIOBaHUEM;
- TMPOSIBIIEHbI OPraHU3alMOHHO-TPY/IOBbIE YMEHHUS (IIOAJEPKUBAIOTCA YHCTOTa paboyero
MeCTa U MOPAJIOK Ha CTOJIE, JKOHOMHO HMCIIOJIb3YIOTCS PEAKTUBBI).




Ouenka «4»:

- paboTa BBINOJIHEHA MTPABWIIbHO, ClIeTIaHbl IPABIIbHbIE HAOIIOACHUS U BBIBOJIbI, HO TIPU ATOM
HKCHEPUMEHT MPOBEICH HE MOJIHOCTHIO WIH JOMYIICHbI HECYIIECTBEHHbIE OMMOKU B paboTe
C BeIlleCTBaMU U 000pyI0BaHUEM

Ouenka «3»:

- paboTa BBINIOJHEHA MPABUJILHO HE MEHEE YeM HAIOJIOBHUHY WIH JIOMYIIEHA CYIIECTBEHHAs
omnOKa B XO/€ SKCIIEPUMEHTa, B OOBSICHEHUH, B O(OPMIICHUU PaOOTHI, B COOJIOJCHUU
MpaBWJI TEXHUKU OE30MaCHOCTH Mpu padoTe C BellecTBaMU U OOOpYIOBaHHEM, KOTOpas
UCHPABIISIETCS. 10 TPEOOBAHUIO YUUTEIS.

Ouenka «2»:

- JomyIIeHs! aBe (1 6oee) CyIeCTBeHHbIE OMIMOKHM B XOJ€ SKCIIEPUMEHTA, B O0BSICHCHHH, B
opopmiieHHH pabOThl, B COOJIOJICHUM TPABWJI TEXHHUKU OE30MAaCHOCTH IpU padboTe ¢
BEIIECTBAMH M OOOpYZOBAaHHEM, KOTOPBIC YYalUICI HE MOMET HCIPAaBUTh JaXke IO
TpeOOBaHUIO YUUTEIS.

2. Ouenka ymeHuil peuiams IKCnEPUMEHMAIbHbBLE 3A0a4U
Onenka «5»:
- IUIaH PEIICHMS COCTABIICH MPABUJIBHO;
- IPaBUIIBHO OCYIIECTBJICH MOI00P XMMHUYECKIX PEAKTUBOB U 000PYHAOBaHUS;
- JJaHO IIOJIHOE OOBICHEHHE U CIENaHbl BRIBOILI.
Onenka «4»:
- IUIaH PEIICHMS COCTABIICH MPABUJILHO;
- MPaBWJIBHO OCYIIECTBIEH MOAOOP XMMHUYECKMX PEAaKTHUBOM U OOOPYIIOBaHWS, MPH 3TOM
JIOTYIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUN U BBIBOJAX.
Onenka «3»:
- IUIaH PEIICHMS COCTABIICH MPaBUJILHO;
- HpaBI/IJH)HO OCyHIeCTBJIeH HOI[60p XUMHUYCCKUX peaKTI/IBOB 158 O6OPYHOB3HHﬂ, HO I[OHYIIIGHa
CylLIeCTBeHHas OIIMOKa B OObSICHEHUU U BBIBOJIAX.
Ounenka «2»:
- JIOMYIIEHBI ABe (M OoJiee) OMTMOKYU B TUIaHE PEHICHUS, B MOA00pe XUMUYECKUX PEaKTUBOB U
000pyI0BaHus, B O0OBbSICHEHUHU U BBIBOIAX.

3. Ouenka ymenuii peuwiams paciemuovle 3a0a4u

Onenka «5»:
- B JIOTHYECKOM PACCY)KJIEHUU M PEIIeHWH HeT OIMOOK, 3aJaya pelieHa palroHaTbHBIM
crocooom.
Onenka «4»:
- B JIOTUYECKOM pACCYKJCHUHM U PEHIEHUH HET CYLIECTBEHHBIX OIIMOOK, HO 3ajjaya pelieHa
HEepalMOHAIBHBIM CIIOCOO0OM HITH JAOMYIIEHO He 060Jiee IBYX HECYIECTBEHHBIX OLTHOOK.
Onenka «3»:
- B JIOTUYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIICHA CYIIEeCTBEHHAs
OI_HI/I6Ka B MAaTCMAaTHUYCCKUX pvaeTaX.
Onenka «2»:
- UIMCHOTCA CymeCTBeHHBIe OIHI/I6KI/I B JIOTHYCCKOM paCCY)K}IeHI/II/I U B peHIeHI/II/I.
Onenka «1»:
- OTCYTCTBHUE OTBETa Ha 3a/IaHHE.

4. Ouenka NUCbMEHHBIX KOHMPOIbHBIX padom
Onenka «5»:
- OTBCT HOJ'IHBII\/II nu HpaBHJ’IBHBIfI, BO3MOJKXHa HecymeCTBeHHaﬂ OIHI/I6Ka.
Onenka «4»:



- OTBET HETIOJIHBINA WK JIOMYIIEHO He 0oJiee TBYX HECYIIECTBEHHBIX OITHOOK.
Ouenka «3»:
- paboTa BBIIIOJIHEHA HE MEHEE YeM HAIlOJIOBHHY, JOIMYIIEHAa OJHA CYIIECTBEHHAs OMIMOKA M
IIPH 3TOM JIBE-TPU HECYLIECTBEHHBIE.
Ouenka «2»:
- paboTa BBINOJIHEHA MEHbIIE YEeM HAIlOJIOBUHY WIIM COJEPKUT HECKOJIBKO CYIIECTBEHHBIX
OLIMOOK.
[Ipu olueHKE BBINOJHEHHUS MHUCHMEHHOM KOHTPOJIBHOM paboThl HEOOXOJUMO YYUTHIBATH
TpeGoBaHus eMHOTO Ophorpadhuyeckoro pexnma.
OTMmeTKa 3a UTOTOBYIO KOHTPOJIbHYIO paboOTy KOPPEKTUPYET MpPeAlleCTBYIOIUE IpU
BBICTABJIEHUU OTMETKHU 3a YETBEPTH, IIOJIYroue, TO.
TpeOoBaHUs K YPOBHIO MOATOTOBKH YYAIMXCS, YCHEIIHO OCBOMBIINX
padouyro nporpammy
PaGouas mporpamma npeaycMarpuBaeT (OPMUPOBAHKE Y YIAITUXCS OOMICYIeOHBIX YMEHUH U
HABBIKOB, YHHMBEpPCAJIbHBIX CHOCOOOB JEATEIbHOCTH M KIIOYEBBIX KoMIleTeHIMil. B 3tom
HaIpaBJIEHUU TIPUOPUTETAMH JUIsl y4eOHOro mnpeamera «XUMHs» B CTapuleil 1Ikosie Ha 0a30BOM
YPOBHE SIBISIIOTCSA: YMEHHE CaMOCTOSITENIbHO W MOTHBHUPOBAHHO OPraHHU30BBIBATH  CBOIO
[IO3HABATENIbHYIO JIEATENbHOCTh (OT IOCTAHOBKM LIETM JO TOJYYEHHS U OLEHKU pe3ysIbTara);
UCIOJIb30BaHUE AJIEMEHTOB MPUUYUHHO-CIEJACTBEHHOTO U CTPYKTYPHO-(YHKIIMOHATIHHOTO aHAIN3a;
OTIpENICICHUE CYIIHOCTHBIX XapaKTEPUCTHK HM3y4aeMoro OOBEKTa; YMEHHUE pPa3BEPHYTO
00OCHOBBIBaTh CYXKIEHUS, [1aBaTh OIpEAENCHUs, MPUBOJIUTH JIOKA3aTENbCTBA; OIICHUBAHHE U
KOPPEKTUPOBKa CBOETO IIOBEJIEHUS B OKpYXKAIOLIEH cpefe, BBIIOJHEHUE B IMPaKTUYECKON
NESTeNbHOCTM M B IIOBCEJAHEBHOM JKU3HU SKOJOTMYECKHMX TpeOOBaHUN; HCIONIb30BAHUE
MYJIbTHMEIMHHBIX PECYpCcOB H KOMIBIOTEPHBIX TEXHOJOTHH Ui 00paboTKH, mepeaay,
cucTeMaru3anuu uHpopmanuu, co3aanus 6a3 JaHHBIX, IPE3ECHTAUN PE3YyIbTAaTOB MO3HABATEIHHON
U IIPAKTUYECKON NEeATEIbHOCTH.
Pe3yabTaThl 00yueHus
Pesynbratel m3ydeHus kypca «XuUMHsS» NpUBEIEHBbI B pasjene «TpeOoBaHus K YPOBHIO
MOJITOTOBKM  BBIITYCKHUKOB», KOTOPBIM IOJHOCTBIO COOTBETCTBYET CTaHIapTy. TpeOGoBaHus
HaIpaBJICHBI HAa  pealu3aluio JeSITEIIbBHOCTHOT O, IPAKTUKOOPUEHTHUPOBAHHOTO U
JMYHOCTHOOPUEHTHPOBAHHOTO  TOJAXOJIOB;  OCBOEHHE  YYal[UMHMCA  WHTEIUIEKTYaJbHOW U
MPAKTUYECKOW JESITETbHOCTH; OBJIAJIEHUE 3HAHUSIMM U YMEHHUSMH, BOCTPeOOBaHHBIMU B
MOBCEJHEBHON KU3HH, MO3BOJISIIOIIMMHU OPUEHTHPOBATHCS B OKPY)KAIOLIEM MHUPE, 3HAYMMBIMH IS
COXPaHEHUs OKPYKaroIlel cpesibl U COOCTBEHHOTO 3/I0POBbSI.
TpeboBaHus K YypOBHIO MOATOTOBKH BHINYCKHUKOB
B pesynbrare u3ydeHus XuMuu Ha 6a30BOM YPOBHE YUEHHK JIOJIKEH
3HATH / IOHUMATH
- 6ajcHellue Xumu4eckue NOHAMUA. BEIIECTBO, XMMHYECKHH DIIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAs U MOJIEKYJISIpPHAs. MacChl, MOH, aJUIOTPOIUS, U30TOIbI, XUMUYECKas CBS3b,
3JIEKTPOOTPHUIIATEILHOCTD, BaJIEHTHOCTh, CTENIEHb OKHMCIIEHUS, MOJIb, MOJISIpHAsl Macca, MOJISPHBIN
0o0BbEM, BeIIeCTBA MOJEKYJISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUsS, PAcTBOPBI, 3JEKTPOIUT U
HEDJIEKTPOJIUT, DJEKTPOJIUTUYECKAss TUCCOIMAINS, OKUCIUTENb U BOCCTAaHOBUTENb, OKHCICHHE U
BOCCTAHOBJICHHE, TeIJIOBOH 3((EeKT peakuuu, CKOPOCTh XUMHUECKOH peakiuH, KaTalus,
XMMHYECKOE paBHOBECHUE, YIIIEPOJHBIN CKeNeT, (PyHKIIMOHAIbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;
- OCHOGHbIE 3AKOHbl XUMUU . COXPAHEHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, EPUOANYECKHIA
3aKOH,;
- OCHOGHble MeopUU XUMUU. XUMUYECKON CBA3H, 3JEKTPOIUTUYECKON NHCCOIMAIMU, CTPOSHUS
OpPraHUYeCKUX COCTUHEHUH;
- 6aicHellue Geulecmea U Mamepuaapl. OCHOBHBbIE METAUIbl U CIUIABBI; CEpHas, COJIsHAas,
a30THasT M YKCYCHas KHCJOTHI; IIEJIOYHM, aMMMaK, MHHEpaJbHble YAOOpeHHs, METaH, STHUJIEH,
alieTusieH, O€H30JI, 3TaHOJ, JKUPBI, MbUIA, TJIOKO3a, caxapo3a, Kpaxmaj, KieTdarka, OeJKu,
HCKYCCTBEHHbBIE U CUHTETUUECKHE BOJIOKHA, Kay4yKH, JIACTMACCHI;



yMeThb
- Ha3bl6amMb N3YUCHHBIC BEIECTBA 10 «TPUBHAIILHOW» WM MEXKIYHAPOIHON HOMEHKIIATYpE;
- onpeodenams. BAJCHTHOCTb U CTENEHb OKHUCIIEHUS XHMUYECKUX DJIEMEHTOB, THUI XMUMHUYECKOMN
CBS3M B COCIMHEHUAX, 3aps] HMOHA, XapaKTep Cpeldsl B BOAHBIX PAacTBOpaX HEOPraHMUYECKUX
COCIMHEHUM, OKUCIIMTEIb U BOCCTAaHOBUTEIb, IIPUHAMICKHOCTh BELIECTB K Pa3JIMYHBIM KJlaccaM
OpPraHUYECKUX COCIUHEHNU;
- Xapakmepu306amay. JIEMEHTHl MAJIBIX [IEPUOIOB 110 UX IOJOKECHHUIO B IIEPUOJUYECKON CHUCTEME
NN .MenneneeBa; o0mue XMMHUYECKHE CBOWCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKNX U OPraHMYECKUX COCIMHECHMH; CTPOCHME U XMMHMYECKHE CBOWMCTBA M3yYEHHBIX
OpPraHUYECKUX COCAUHEHNN;
- 00bACHAMS. 3aBUCUMOCTb CBOWMCTB BEILECTB OT UX COCTaBa M CTPOEHUS; MPUPOAY XMMHUECKON
CBSI3U (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOMN), 3aBUCMOCTh CKOPOCTH XMMHYECKON peakiuu U
MOJIOKEHHS XMMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;
- 6LINOIHAMb XUMUYECKUL IKCHEPpUMEHm 10 PACIO3HABAaHUIO BAKHEHIIMX HEOPraHWYECKHUX U
OpPraHUYECKUX BELIECTB;
- nPO6OOUMb CaMOCTOSATEIILHBIA MOUCK XUMHUYECKOW MH(POPMALIUKN C MCIIOJIB30BAaHUEM Pa3INUYHbIX
HCTOYHUKOB (HAY4YHO-TIONYJIIPHBIX M3JaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH /ISl 00pabOTKU U Mepejauu XMMUYECKOH nHpopMaIuu
U €€ MpeACTaBICHUS B pa3InYHbIX opmax;

HCIIO0JIL30BATh NMPHOOPETCHHbIC 3HAHHUSA W YMEHHMS B INPAKTHYECKOH NEATEJHLHOCTH H
MOBCEHEBHOM KM3HU JUIS:
- 00BSICHEHUSI XUMUYECKUX SBJICHUH, MPOUCXOIAIIUX B IPUPO/IE, OBITY U HA IPOU3BOJICTBE;
- OIpeneseHUus BO3MOKHOCTHU IIPOTEKAaHUs XMMHYECKUX INPEBPALICHUN B Pa3jIU4HBIX YCIOBHUAX U
OLICHKH UX MOCJIEICTBUN;
- DKOJIOTMYECKHU T'PAaMOTHOTO IOBEICHUSI B OKPYXKAIOLIEH CPEAE;
- OLEHKU BIMSHUS XHMUYECKOTO 3arpsi3HEHUs OKPYXKAloOIIEeW cpelbl Ha OpPraHu3M YelOBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;
- 0Oes3omacHOro oOpalleHuss ¢ TOPIOYMMHM UM TOKCHUYHBIMU  BEIIECTBaMH, J1aOOpaTOPHBIM
000opyI0BaHUEM;
- IPUTOTOBJIEHUS PACTBOPOB 33/1aHHON KOHILIEHTPAIIUH B OBITY U Ha IPOM3BOJICTBE;
- KPUTHYECKOH OIIEHKM JOCTOBEPHOCTH XHMHUYECKOW HH(pOpMaluu, MOCTYHAarolled M3 pa3HbIX
HUCTOYHHKOB.



