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IMosicHuTeIbHAA 321K CKA.
Pabouas mporpamma paszpaboTaHa Ha OCHOBE CJEIYIOUIMX HOPMATUBHBIX TJOKYMEHTOB

-DeniepanbHOr0 rOCyIapCTBEHHOIO 00Pa30BaTEIbHOIO CTAHAAPTA OCHOBHOT'O 00I11Ero 00pa3oBaHus,
yTBepKAeHHOro nmpukazoM Nel897 MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit denepanuu ot
17.12.2010r.;

- [IpumepHO# IporpaMmbl OCHOBHOTO 00111er0 00pa3oBanus. Xumus. -M.: [Ipocsemenue, 2017.
(CranpmapTsl BTOPOro MOKOJIEHHUS);

- [Ipuka3a MunucrepctBa oOpazoBanus 1 Hayku PO Ne 253 ot 31 mapta 2014 r. «O6 yTBepKaeHUH
(denepanbHOrO NepeyuHs: yueOHUKOB, pEKOMEHI0BAaHHBIX K MCIOJIb30BAaHUIO MPU PEATU3aUU UMEIOIINX
roCy/IapCTBEHHYIO aKKpeIUTAI0 00pa30BaTEeIbHBIX IPOrpaMM Ha4aJIbHOTO 00IEro, OCHOBHOTIO
o01ero, cpeHero 0Opa3oBaHUY;

- npuka3a MunuctepcTBa obpazoBanus 1 Hayku PO Ne21-02/02/2065 ot 20.07.2017 .

«O BHECEHUHU U3MEHEHUH B eiepalibHbIN MepedyeHb yUeOHUKOB, PEKOMEHAYEMBIX K UCIIOJIb30BAHUIO TIPU
pealn3aiyy IMEIOIUX TOCYIAPCTBECHHYIO aKKPEIUTAITI0 00pa30BaTeIbHBIX MPOTPaMM HAYAITBHOTO
00111eT0, OCHOBHOTO OOIIET0, CPETHETO 00IIeT0 00pa30BaAHUSY;

- Paboune mporpammel M.H. Adanaceea (IIpenmernas nunus yueouukos I'.E.Pym3utuca,
& .I'.deapamana

Xumus 10 - 11 xkmaccsl. - M.: IIpocsemenue , 2017)
-OcHoBHoO#1 006pa3oBarensHO# mporpaMmbl OO0 MKOVY «Exkarepunnnckas COII»
-Yuaeonoro mana MKOY «Exarepununckas COIL» na 2023 - 2024 yueOHbIil TO;

- [Tomosxenwus o paboueit nporpamme MKOY «Exarepununckas COIL»

[Ipuoputeramu it yueOHOTO npeaMeTa «XUMHUsD B CTaplIel nIkoyie Ha 6a30BOM YPOBHE SIBIISIOTCS:

-YMEHHUE CaMOCTOSITEIbHO U MOTHBHPOBAHHO OPTraHU30BBIBATH CBOIO MIO3HABATEILHYIO JIEATEIHHOCTh
(OT MOCTaHOBKH LIEJH JI0 MOJIy4YEHHUS U OLIEHKH Pe3yibTara);

-HCIOJIb30BaHHUE 3JIEMEHTOB TPUUUHHO-CIIEICTBEHHOTO M CTPYKTYPHO-(YHKIIMOHATHHOTO aHAIN3A;

-OIpeIeJICHHE CYIIHOCTHBIX XapaKTePUCTHK U3y4aeMOro 00heKTa;

-yMEHUE pa3BepHYTO 0OOCHOBHIBATH CY)KJICHUS, aBaTh OMPECIICHUS, IPUBOIUTD JI0KA3aTEIbCTBRA,

-OLICHMBAaHWE M KOPPEKTHPOBKA CBOErO0 TMOBEACHHUS B OKPYKaIOLIEH Cpeae, BHINIOJHEHUE B
MPAKTUYECKON JEeSITENFHOCTU U B TIOBCETHEBHOM KU3HU HKOJIOTUYECKUX TPEOOBAHUM;

-HCMOJIb30BaHNE MYIbTUMEIUIHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJOTHH isi 00paboTKH,
nepenavyu, CUCTeMaTH3aIul HH)OPMAIIHH.

CrnenoBarenbHO, TMPH HW3YUYEHUH XUMHUU B IMIKOJIE Yydalluecs IOJDKHBI OBIAJETh Y4EOHBIMH
NEUCTBUSMH, TO3BONSAIONIMMU WM JIOCTHYb JIMYHOCTHBIX, TMPEAMETHBIX W  METalpeAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

Oo6ocHoBanne Bpi0opa YMK, Ha ocHOBe KOTOpPOro BeeTcs NMpenogaBanue npeamera «Xumus» B
cooTBeTcTBUU ¢ DenepanbHbIM 3akoHOM «O06 00pa3zoBanuu B PD» ocHOBHOI 3a1aueit MKOY
«Exarepununnckas COLLD» siBrsieTcs: OCyIIECTBICHHE 1IEJIEHANPABICHHOTO MPOLIECCa BOCIIUTAHUS U
oOyuenus rpaxaan PO B uHTEepecax yyalmmxcs ¥ UX poAuTenei, 001ecTBa, rocy1apcTna,
COTPOBOMKIAIOIIETOCS TOCTHIKEHIUEM 00YJarOINMICS YCTAaHOBIIEHHBIX TpeOoBaHui (heaepaibHOro
KOMITOHEHTAa TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO cTanaapra. ObecredeHme
€IMHCTBA 00Pa30BATEIILHOTO POCTPAHCTBA, MPEEMCTBEHHOCTh OCHOBHBIX 00pa30BaTebHBIX MPOTPaMM



HAYaJILbHOTO O0IIEro, OCHOBHOTO O0IIIETro, CpeHero (IMOTHOTO ) oOpa3oBanus. B memnsx peanuzanuu
nanHo# 3amaun OV BbIOpaHa 11 COCTaBIeHHsI paboUeii MporpaMMbl aBTOPCKask IporpaMMa Kypca XUMHH
s 10-11 kmaccoB o6meo0Opa3oBaTenbHbix yupexaeanii / M.H.AdanacbeBa — M.: [Ipocsemenue, 2017.
Jlnis peanu3anuu CoAepiKaHusl MPOrpaMMbl UMEETCs Y4eOHO—METOUUCCKUN KOMIUICKT ISl YIal[uXCsl U
yuutens. [IpenogaBanue OCyiecTBISCTCS B CICIUAIN3UPOBAHHOM KaOMHETE XUMHUH.

Ilpu peanuzayuu paboueit npozpammel UCNONAL3YEMCA 000PYOOBaHUE 8 PAMKAX (hedepanbHo2o
npoexma «Coeépemennas wiKoaay: yeHmpa oopa3oe6anHus eCmecmeeHHo HAyUHOU U MeXHON02UYECKOll
nanpagnennocmu «Touku pocmay.

He.]'ll/l U 3aJaY1 U3YyICHUS NpeaMeTa

N3ydenue xumuu B cpeiHel (II0JIHOM) IIKOJIE HANIPABJIEHO Ha JOCTHKEHHUE CISAYIOIIMX LeJlei:

OCBOCHHUE 3HAHUI O XUMHUYECKON COCTABJIAIONIEH €CTECTBEHHO-HAYYHON KAPTUHBI MUPa, BA)KHEUIIINX
XUMUYECKUX TOHATHUAX, 3aKOHAX U TEOPHSIX;

OBJIaJIeHHe YMEHHUSIMU PUMEHSTh TOJy4YeHHbIE 3HAaHUs 1J1s1 00BbsICHEHUS! pa3HOOOpa3HBIX
XUMUYECKUX SIBICHUN U CBOMCTB BEILECTB, OLIEHKH POJIM XMMHUHU B PA3BUTHHM COBPEMEHHBIX TEXHOJIOTHI U
ITOJTy4EHUH HOBBIX MAaTEpUAJIOB;

pa3BHUTHe [T03HABATEIbHBIX UHTEPECOB U MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEN B IIpoIiecce
CaMOCTOSITEIBHOTO MPUOOPETEHNSI XUMUUECKHUX 3HAHUI C UCIIOJIb30BAHUEM PA3JIMYHBIX HCTOUHHUKOB
nH(pOopMalUY, B TOM YHCII€ KOMITbIOTEPHBIX;

BOCIIUTaHUe YOSKIEHHOCTH B MO3UTUBHOM POJIM XMMUH B 'KU3HU COBPEMEHHOIO 0OIIECTBA,
HE0OX0IMMOCTH XUMHUYECKH I'PaMOTHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYKaIOLIEH Cpee;

NpUMeHeHHe MOTYYeHHbIX 3HaHUN U YMEHHH /17151 6€3011acHOTO MCTIOIb30BaHMsI BEIIECTB U
MaTepHajoB B OBITY, CETLCKOM XO341CTBE U Ha MMPOU3BOJICTBE, PEIICHUS IPAKTUYECKUX 3a/1a4 B
ITOBCETHEBHOM KU3HHU, IPEAYIPEXKICHUS SIBJICHUN, HAHOCSIINX BpE 30POBBIO YEJIOBEKA U

OKpYKalollen cpene.

Ha ocnoBanuu tpe6oBanmii ['ocymapcTBeHHOTO 00pa30BaTEILHOTO CTAaHIAPTa B COJIEPIKAHUK paboueit
MPOrpaMMBbl MPEOIaraeTcsl peain30BaTh aKTyalbHbIE B HACTOSIIEE BPeMsI KOMIIETEHTHOCTHBIM,
JTUYHOCTHO-OPUEHTUPOBAHHBIN, AESITEILHOCTHBIN MOIX0/IbI, KOTOPbIE ONPEICIISIOT 3a1a4H 00y YeHHS

- opMUpOBaHUE 3HAHUI OCHOB OPraHUYEeCKON XUMUU - BaXKHEHITUX (DaKTOB, MOHATUIA, 3aKOHOB U
TEOPHUiA, S3bIKa HAYKHU, JOCTYIHBIX 0000IEHNN MUPOBO33PEHUECKOT0 XapaKTepa;

- pa3BUTHC YMCHI/Iﬁ Ha6J'II-O,I[aTB 1 OOBICHITHL XUMHYECKHE SIBJICHUA, CO6J'IIOI[3TB I[IpaBuja TEXHUKHU
0€30I1aCHOCTH IIpHu pa60Te C BCIICCTBAMHU B XUMHUYECKOH J'Ia60paTOpI/II/I nB HOBCG,I[HGBHOﬁ KHU3HU,

- Pa3BUTHUC UHTCPECCA K OpFaHquCKOﬁ XHMHUHU KaK BO3MOJKHOH o0nacTu 6yz[y1uel71 HpaKTHHCCKOﬁ
ACATCIIBbHOCTH,

- Pa3BUTHC UHTCIUJICKTYAJIbHBIX CIIOCOOHOCTEH U TYMaHUCTHYCCKUX KAaUCCTB JIMYHOCTU;

- (popMHUpOBaHKE FKOJIOTUIESCKOTO MBIIUICHUS, YOSKICHHOCTH B HEOOXOIMMOCTH OXPaHbl OKPYKAFOTIEH
Cpenbl.

Mecto npeamera B (eaepaibHOM 0a3ucHOM y4eOHOM IJiaHe: pabouas mporpamma Juis 11 kiacca
npenycmarpuBaet ooyueHnue 70 yueOHBIX yacoB. B cBs3M ¢ UTOroBOM aTTecTanueil KOJINYEeCTBO Y4eOHBIX
Hezenb — 34, mosToMy mporpamma ajanThupoBaHa Ha 68 yacoB. DOpMYNMHPOBKM Ha3BaHUM pa3/eNioB U
TEM COOTBETCTBYIOT aBTOPCKOHl mporpamme. Bce mpaktuueckue paOOThl, JEMOHCTpAlMM M
na0opaTOpHBIE OMBITHI B3STHI U3 MNporpammsl kypca xumuu a1 10-11 kmaccoB aBropa M.H.
AdanacbeBoil.

Knacc, B xoTopoM BeneTcst 00y4eHue, 00ueodpazosamenbHblil.



®opMbI OPraHu3anuy y4eOHOro npouecca

OcHoBHOI1 (hopMOIi OpraHu3anuu y4eOHOro npouecca siBisieTcs KJIacCHO-ypouHas cuctema. B
Ka4ecTBE JONOJIHUTEIBHBIX (JOPM OpraHu3auu 00pa3oBaTeIbHOIO MPOLECCca UCTIOIb3YeTCs CUCTEMA
KOHCYJIbTAIIHOHHOW TO/ICP>KKU, HHIUBUIYaTbHBIX 3aHATHH, paboTa ¢ yueOHOM U JOMOJHUTEIBHOM
JUTEPaTypoil, HaOJIIOIEHUS, OIIBITHI, SKCIIEPUMEHTBHI, pe3eHTanusi. OnpeeieHHOe MECTO B OBJIa/ICHUU
JAHHBIM KypCOM OTBOJMTCSI CAMOCTOSTEJILHON padoTe ydyallluXxcsl ¢ UCIOJIb30BAaHUEM COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTHH.

Hcnoab3yemMble MeTOAbI 00y4eHUs: BEAYIIUMHI METOIaMH 00YdEHHSI IPEIMETY SIBIISIOTCS:
0OBSICHATEIbHO-WILTIOCTPATHBHBIN U PENIPOAYKTHBHBIN, XOTS HCIIOJIB3YETCSl M YaCTUYHO-TIOUCKOBBIN. Ha
YpOKax MCIIOJIB3YIOTCS 3JIE€MEHTHI CICAYIOIINUX TEXHOJIOTUI: JINYHOCTHO - OPUEHTUPOBAHHOE 00yUeHHE,
oOyueHue ¢ MPUMEHEHNEM ONIOPHBIX CXEM, KOHCIIEKTOB.

KoHTpoJsb 32 ypoBHEM 3HaHUHN ydalluXcs MPEAyCMaTPUBAET MPOBEIECHNE IPAKTUUECKUX, KOHTPOIbHBIX
paboT, TectupoBanue, AMPPepeHInPOBAHHBIN HHIUBUAYAIbHBIN MUCHMEHHBIN ONIPOC, CAMOCTOSITEIbHAS
IpoBepoyHasi padoTa, AUKTAHT, CAMOCTOSITENIbHbIE MMCbMEHHBIE JoMalllHue 3aaanus. [Ipu opranuzanuu
y4eOHO-TI03HABATEIbHON JAEATEIIBHOCTH MPEAIOoJIaraeTcst padboTa ¢ IMAAKTUYECKUM Pa31aTOYHbIM
MaTtepuagoM TeKylmuid KOHTPOJIb OCYHIECTBIISETCS ¢ TOMOIIbIO TECTOB, CAMOCTOATEIbHBIX MMCHbMEHHBIX
pabot B Teuenue 10-15 MuHyT.

TemaTnueckuit KOHTPOJIb OCYIIECTBIISETCS O 3aBepUIEHUU KPYIHOTo O0Ka (TeMbl) B hopMme
KOHTPOJIbHBIX U MPAKTHYECKUX PadoT.

Pabora co ciaboycneBalOIMMHU JeTbMHU: CTUMYJIUPOBaHUE YUEOHOH 1eATENbHOCTH (ITOOLIPEHNE,
CO3J[aHHE CUTYaAIlUH yCIexa, MoOyKIeHHe K aKTUBHOMY Tpyay), AuddhepeHInpoBaHHbIE
CaMOCTOSTENIbHBIE PA0OTHI, pa30MBKa 3a/1aHUI, CChIIKA HAa aHAJIOTMYHOE 3aJ]aHNE, BBITIOJTHEHHOE paHee,
HarOMHHAHKE MTPUEMa U CIOc00a peleHus, KOHTPOJIb C YKa3aHHWEM Ha OLIMOKH, pa30MBKa JOMAIITHErO
3aJjaHus Ha OJIOKH.

IlepeyeHb KOHTPOJIbHBIX U MPAKTHYECKHUX PadoT

Tema

HanmeHoBaHME KOHTPOJIHHON
paboTHI

HanmMeHoBaHHE PaKTUYECKOM
padoThI

1. Teoperuueckue
OCHOBBI XUMUHU.

KontponbHas padorta Nel 1o
TeMaM «BaxHelmmne xuMHuUecKue

IIOHATHUA, «CTpOCHI/Ie BCIHICCTBA».

KontponbHas padoTta Ne2 o
TeMaM «XHUMHYECKUE PEAKIIUN»,
«PacTBOpBIY,
«DNEKTPOXUMUUYECKHUE PEAKIII.

[TpakTrueckas padora Nel
«IIpuroToBieHre pacTBOPOB C
3aJJaHHOW MOJISIPHOM
KOHILICHTPALUE».

2.Heopranuueckas KonTtponbHas padota Ne3 o [TpakTrnueckas pabota Ne2.Pemenue

XUMUA. TEMaM « MCTaHHLI», SKCIICPUMCHTAJILHBIX 3a/la4d 11O TCME

«HemeTaibsy. «MeTtanmib.

[Tpaktuueckas padora Ne3 Pemienue
DKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«Hemerans».




3. XUMHUA U KU3Hb.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYAIONIMMUCS IMPOTPAMM
cpenHero o0Omero o0pa3oBaHUs (JIMYHOCTHBIM, METANpeIMETHBIM U MpeAMEeTHhIM). Hayuno-
METO/IUYECKON OCHOBOM 1Js1 pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHMSI MPOrPAMM CpPEIHETO
o011ero 00pa3oBaHUs SIBIISCTCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/.

B cooTBeTCTBUHM C CHCTEMHO-IEATEILHOCTHBIM TIOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3y/IbTaTOB
OCBOEHHUSI IpeaMeTa «XUMHUS» Ha YpPOBHE CpEAHEro oOImero oOpa3oBaHUS BBIJICJIEHBI CIEAYIOLIUE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYYAIOUIUMUCS POCCHMCKON TpaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIICHHUIO;

HaJU4Yre MOTUBAIIUU K 0OYUICHHIO;

[eJICHANTPaBJICHHOE PAa3BUTHE BHYTPECHHUX YOSKICHUH JTMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPHYECKHUX TPAJUIINI 0a30BOM HAYKH XUMHH,

TOTOBHOCTb U CITIOCOOHOCTh 00YUaIOLIUXCS pPYKOBOJICTBOBATHCS B CBOEH A€ATEIbHOCTU [IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIEIOCTHOW CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJu4he TMPaBOCO3HAHUS JKOJOTHUECKOW KYJAbTYPbl M CHOCOOHOCTH CTaBUTh IIETW U CTPOUTH
KU3HEHHBIC [IaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMmera «XHUMHs» JOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCITUTATENbHOM JESITEbHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLMOKYIbTYPHBIMHU, JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH M HJeajlaMUd POCCHUHCKOTO TpakJIaHCKOTO o0O0IlecTBa, MPUHATHIMH B
oOmiecTBe HOpPMaMHM W MPaBWJIaMH TOBEIEHUS, CIOCOOCTBYIOIIMMHU IpolieccaM CaMOIIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYarOIIHUXCSI.

JIn4HOCTHBIE Pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPakaloT CPOPMHUPOBAHHOCTH OIIbITA
M03HABATEIbHON U MPAKTHUYECKOH JEATeIbHOCTH OOydYaroUIuXcs M0 pealu3alid MPUHITHIX B 00IIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YUYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHHS O COLIMATBHBIX HOPMaxX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM NEATEILHOCTH MPHU CO3/IaHUM YU€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS], JIOTUKY M apryMEHThI APYruX IMpHU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTE€UECTBEHHOU XUMUU;

YBOKEHUS K MpOIlecCy TBOPYECTBA B OONACTH TEOPUM U TPAKTUUYECKOTO MPUMEHEHHUS XHUMUH,
OCO3HAHHUS TOTO, YTO JOCTIDKEHHUS HAayKH €CTh Pe3ylbTaT JUIUTEIbHBIX HAOMIOACHU, KPOMOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U TPAKTUKOB;

MHTEpeca W TMO3HABATEIBHBIX MOTHBOB B TOJYYEHHHM M TMOCIEAYIONIEM aHalu3e WHpopMmamuu o
MepeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYyalldW, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMH, U TPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;



TOTOBHOCTHU OIEHUBATH CBOE MOBEACHNUE M TIOCTYIKU CBOMX TOBAPUIIEH C MO3UINIA HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUHN ITUX MOCTYIKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

NMOHMMAaHUS IICHHOCTeH 310poBoro u  Oe3omacHoro obOpa3a JKH3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnroieHns mpaBui 06€30MacHOTO OOpaleHHsI ¢ BEIIECTBAMHU B OBITY, TOBCEAHEBHON KU3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAHUS [IEHHOCTU TPaBUJ WHIWNBUAYAILHOTO M KOJUICKTHBHOTO O€30TACHOTO TOBEICHUS B
CUTYAIUSX, YTPOIKAIOIIUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHUS MOCIICACTBUI M HETIPUATHUS BPSIHBIX MPUBBIYCK (YIOTPEOIICHUS aJTKOTOJISI, HAPKOTHUKOB,
KYpEHUs);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4EOHO-HCCIICIOBATCIILCKON JIEATEIIBHOCTH, OOIICCTBEHHO
MIOJIC3HOM, TBOPUYECCKON U IPYTHX BHJIAX JCSITEIHLHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEUICHWH MPAKTUYCCKHUX 33J1a4 COIHMAIHLHOW HAIPABICHHOCTH
(B pamMKax CBOETo KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHYCCKOMY H3YyUEHHUIO MPOQECCH PAa3IMYHOTO pOJia, B TOM YHUCIIE Ha OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYyJia U pe3yiibTaTaM TPYIOBOH JeATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIAYaJTbHOW TPACKTOPHUH OOpa3oBaHWs, Oymymiei
npodeccun W peau3aliid COOCTBEHHBIX JKM3HCHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKU 11€JIECO00Pa3HOT0 OTHOUICHUS K MPUPOJE, KaK UCTOYHUKY CYILIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHMS TJI00ATbHOIO XapakTepa OJKOJOTMYECKHUX MpoOJieM, BIHSHUA HKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHHS HEOOXOJWMOCTH HCHOJIb30BaHUS JOCTIDKEHUH XUMHHM JJIs PEIICeHHUs BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIONB30BaAHUS;

AKTUBHOTO HETPUATHS JCHCTBHM, MPUHOCSIIKUX BPEd OKpPY)Kaloled NPUPOIHON cpene, YMEHHs
MIPOTrHO3UPOBATh HEONArONPHUATHBIE HSKOJIOTMUYECKUE IOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUH H
MpeI0TBpallaTh UX;

HaJIMYUs PA3BUTOTO SKOJIOTMUYECKOTO MBIIIJICHHS, 3KOJOTHYECKOU KYIbTYpPHI, OMBITA JIESTEIBbHOCTH
JKOJIOTMYECKOM  HAIMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHKAaTHBHOM M COI[MAIBLHOM TMpAKTUKE, CIHOCOOHOCTH W YMEHUS aKTUBHO MPOTUBOCTOSTH
HJIC0JIOTUH XeMo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 0OIIECTBEHHON IPAKTHKHY;

MOHUMAaHU CrieMUUKA XUMHUU KaK HAyKH, OCO3HAaHUA €€ posii B (JOPMHUPOBAHUU PAIIUOHATHHOTO
HAyYHOTO MBIIUICHHUS, CO3/IaHUU IIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIeM MHpe KaK O €IWHCTBE
MPUPOJBI U YeIOBEKa, B MO3HAHUHM MPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOJIeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU JJIs COBPEMEHHOW IMBWIM3AalUU: B €€
T'YMaHUCTHYECKOW HANPaBIEHHOCTH M BaKHOUM POJM B CO3JIaHUM HOBOU 0a3bl MaTepHallbHOM KYIbTYpHI,
pElIeHUH TI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHUSI YEIOBEYECTBA — CHIPHEBOMW, SHEPTETHUECKOH,
MUIIEBOM M DKOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTIEYeHUH YCIOBHH YCHEITHOTO
Tpy/Aa U SKOJIOTHYECKHA KOM(OPTHOH KU3HU KaXKIOTO YiieHa OOIIecTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MTOHUMAHHUS CYIIIHOCTH METOOB TMO3HAHUS, HCIIOIh3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJydaeMble 3HAHHS s aHaldn3a U OOBSICHEHHS
SIBJICHUW OKPYKAIOIIEro MHUpa M TMPOUCXOISAIIUX B HEM H3MECHECHWIA, YMEHUS JAelaTh O0OOCHOBAaHHBIC



3aKJIFOUEHUs] Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C IENbI0 MOJIy4EHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XMUMHUYECKHE 3HAHHS JJIs pElieHUs mpoodieM B
pEATbHBIX KU3HEHHBIX CHTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENBCKOH e TeIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMU;

HWHTEpeca K 0COOEHHOCTSIM TPYy/ia B Pa3IMUHbIX cepax mpoPecCHOHATHLHON ACSITEILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yabTaTbl OCBOEHHS Y4eOHOro mnpeamera «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs BKIHOYAIOT:

3HAYUMBIC JJISA (1)OpMI/Ip0BaHI/I$[ MUPOBO33PCHUMA o6yqa101unxcsl MCKIUCHUITIIIMHAPHBIC
(MexnpeaMeTHbIe) OOIIEHAyYHbIE MOHATHUS, OTPaXKalolhe IEJOCTHOCTh HAayYHOW KapTUHBI MHpa H
CHCIII/I(i)I/IKy MCTOAOB IMO3HAaHHA, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAayKaxX (MaTepm{, BCIICCTBO, DHCPIUs,
SIBJICHUE, TIPOIIeCC, CUCTeMa, HAY4YHBIM (haKT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClleIoBaHue, HAaOII0IeHNe, N3MEPEHNE, SKCIICPUMEHT U JIpYTHe);

yHHUBEpcaJbHble YyueOHble JeHCTBUA (IIO3HABATeNIbHbIE, KOMMYHHKATHUBHBIC, PpEryJIATHBHBIE),
obecrieunBaroue ¢GopMupoBaHne (QPYHKIIMOHATLHONW TPAaMOTHOCTH M COIMATIBHON KOMIIETCHITUH
00yJaroImXcs;

CIIOCOOHOCTh oOyuaromuxcs HCITOJIb30BaTh OCBOCHHBIE MEXKIUCIUTIITMHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS W YHUBEpCAJIbHBIC yueOHBIC ICHCTBUSA B IMO3HABATEIBPHOW M COIMATBHOU
IIPaKTHUKE.

MeranpeaMeTHbIE  PE3YJIBTaThl  OTPAXKAIOT  OBJIAJICHWE  YHUBEPCATBHBIMU  yYCOHBIMH
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMHU U PETYJIATHBHBIMU JICHCTBUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENBHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPENeATh EIN NeATCILHOCTH, 3a1aBas MapaMeTpbl U KPUTEPUH HX JOCTIKCHHS, COOTHOCHTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

WCIIOJIb30BaTh NP OCBOCHUY 3HAHWM MPUEMBI JIOTHYECKOTO MBIIIICHUSI — BBIJCIATH XapaKTEPHbBIC
MPU3HAKK TIOHATHH M yCTaHABJIMBATh MX B3aHMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHATHS IS
0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS U KPUTEPHHU IS KJIACCU(UKAITUU BEIIECTB U XUMHUYECKUX PEAKIIHA;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYXACHUA (MHIYKTUBHBIC, NEAYKTUBHBIC, 1O AHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTHBOpPEUMS] B pPACCMaTPUBAEMBIX SIBIEHUSX, (OpPMYIHUpPOBaTH BBIBOJBI H
3aKITFOYCHUS;

MPUMEHSTHh B MPOIECCE MO3HAHUS, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH,
MpeoOpa3oBbIBaTh MOJENIBHBIE MPEJICTABICHUS — XMUMHYECKUN 3HaK (CHMBOJ) DIIEMEHTAa, XMMHUYECKas
(dbopmyna, ypaBHEHHE XUMHUECKON PEaKIIuu — MPU PEIICHUN YU4EeOHBIX MO3HABATENbHBIX U MPAKTUYECKUX
3a/a4, MPUMEHITh Ha3BaHHBIE MOJIENbHBIE MPEACTABICHUS A BBISABICHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeliCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUH;

dbopMynTUpOBaTh IENM U 33/a4l HUCCIIEIOBaHUS, UCIOIh30BATh MOCTABIEHHBIC U CAMOCTOSATEIHHO
chopMynUpOBaHHBIE BOMPOCH B KayecTBE HWHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (POPMHPOBAHUS
TUTOTE3bI TI0 TPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;

BIIQJIETh  HaBBIKAMU  CAaMOCTOSITENILHOTO  TUIAHUPOBAaHUS W TPOBEACHUS  YUYEHUYECKHX
OKCMIEPUMEHTOB, COBEpIICHCTBOBAaThH YMEHHUS HAONIOAaTh 3a XOJOM TMPOIecca, CaMOCTOSATEIHHO



MIPOTHO3UPOBATH €ro Pe3yabTar, (OpMyIHpPOBaTh 00OOIIEHUS M BBHIBOBI OTHOCHUTEIIBHO JOCTOBEPHOCTH
PE3yIbTAaTOB MCCIEAOBAHUS, COCTABIISATH 00OCHOBAHHBINM OTUET O IPOACTIaHHON paboTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIIEAOBATENLCKOM M MPOEKTHOH NeATENbHOCTH, TMPOSBIATH
CIOCOOHOCTh M TOTOBHOCTHh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB PpEIICHUS MPAaKTUYECKUX 3a/1ad,
IIPUMEHEHUIO Pa3JIMYHbIX METO/IOB [IO3HAHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHMKAX HHGOpManmu (HAyYHO-TIOMYJSIpHAS JIUTepaTypa
XHMUYECKOTO COJIEpXKaHUA, CIPAaBOYHBIE TIOCOOUS, pecypchl MHTEpHeTa), aHATU3UpOBaTh HH()OPMAIIHIO
pa3aMYHbIX BUAOB M (GOpPM NPEICTaBICHUS, KPUTHUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3aMPOCHl U MPUMEHATH PA3IMYHBIE METOMBI MPH TOMCKE U 0TOOpe MH(OpMAIIHH,
HE0OX0IMMOM ISl BHINOJHEHUS Y4eOHBIX 3aau ONPEeIEHHOTO THIIA;

pUOOpeTaTh OMBIT HCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHHKAaTUBHBIX TEXHOJOTUH WU
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (GOPMY IIPEJCTaBICHNUS HHPOPMAIUH (CXeMbl, TpaduKH,
JarpamMMmsl, TaOJIUIBI, PUCYHKH U IPYTHE);

HCII0JIb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CPEJCTBA MpH padoTe C XUMUYECKOW HH(POpMaLMEH:
MPUMEHATh MeXNpeaMeTHble ((u3nueckue W MaTeMaTHdyeckue) 3HaKM W CHMBOJIbL, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOMNPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJ€ Juanora W/WIM JUCKYCCHH,
BBICKa3bIBaTh HJIeH, (POPMyIHpOBaTh CBOM MPEIJIONKEHHS OTHOCUTENIBHO BBINIOJHEHHS MPENI0KEHHON
3aJauuy;

BBICTYIIaTh C MpPE3EHTAled pPe3yJbTaTOB II03HABATEIBHOM JEATENBHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMHU IIPU BBINOJIHEHUH XHMHUYECKOTO 3KCIEPUMEHTA,
IIPAKTUYECKON pabOThI IO MCCIIEOBAHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, peaIu3alMi yueOHOTO MIPOeKTa
1 (OpMyYIHPOBATh BBIBOJBI 10 pe3yabTaTaM IMPOBEIEHHBIX UCCIIEAOBAHUI MyTEM COTIacCOBaHMS MO3ULMH
B X0JI¢ 0OCYXJICHUSI 1 0OMEHA MHEHUSIMU.

OsJiaieHHe YHUBEPCAJIBHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSTEJIHO IUIAHUPOBATh M OCYLIECTBISATh CBOIO MO3HABATENbHYIO AEATEIBHOCTD, ONPEIEIs
e€ LeaM W 3a7ayd, KOHTPOJMPOBaTb U IO Mepe HEOOXOOUMOCTH KOPPEKTUPOBAaTh Ipe/laraeMblii
QITOPUTM J€MCTBUM HpPU BBINOJIHEHUM Y4eOHBIX M MCCIENOBAaTENbCKMX 3ajady, BbIOMpaTh HauboJiee
3pPeKTUBHBIN CcIIOCOO MX pELIeHHs C Y4ETOM IOJYy4EHUs HOBBIX 3HAHUM O BEIIECTBAX M XUMHUYECKUX
peaxumsx;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI
11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOEHHs Kypca «O011ast 1 HeopraHuuecKkast XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh NPEICTABICHUNH: O XHMHUYECKOM COCTaBIAIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SBJICHUN MPHUPOJIbI, B POPMUPOBAHUM MBIIIEHHUS U KYJIbTYphI
JMYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIMMOM MJs pEIIeHUs MPAaKTUYECKUX 3a/1ad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MPUPOTHON CPEe;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJATalOIINE IOHSITHS
(XMMUYECKHUI AIIEMEHT, aTOM, M30TOII, S-, P-, 0- AIEKTPOHHBIE OPOUTAM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpDHBII 00BEM, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEMEHb OKUCIIEHHUS, XUMHUYECKas CBS3b
(xoBaJieHTHasi, MOHHAsL, METAJUIMYeCKas, BOJOPOJHAs), KPUCTANIMUYECKass PEHETKa, THIbI XUMHUECKHX
peakuuii, pacTBOp, AJIEKTPOJIUTBI, HEDJIEKTPOJMTHI, AJIEKTPOJUTHYECKAS IUCCOLMALMSA, OKUCIUTEIND,
BOCCTAHOBHTEJb, CKOPOCTh XMMUYECKON pEaKkIMy, XUMHUECKOE PaBHOBECHE); TEOPHH U 3aKOHBI (Teopus



3NEKTPOJIUTUYECKON JUccolMaluu, nepuoanueckuii 3akon 1. . MeneneeBa, 3akOH COXpaHEHHS] MACChI
BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAICHUS] SHEPTUH MPU XUMHUUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHHM, MHPOBO33PEHUECKHUE 3HAHUS, JIEXKallhMe B OCHOBE MOHUMAaHUS
MPUYUHHOCTH ¥ CHCTEMHOCTH XHMUYECKUX SIBJICHUH, (DAKTOJIOTMYECKHUE CBEICHUS O CBOIMCTBAaX, COCTaBE,
MOJIyYeHUH © OC30TMaCHOM HCIIOJIb30BAHMM BAXKHEWUITUX HEOPTaHMYECKUX BEHIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHBbIC MPU3HAKH TIOHATUH, YCTAaHABJIMBATH WX
B3aMMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIINE IMOHITHS MPU ONMUCAHUN HEOPTaHWYECKUX BEIIECTB M UX
IIpEBpALICHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XMMHUYECKYI0 CUMBOJIHKY JJISI COCTABJICHHS (OPMYI
BELIECTB M YPaBHEHMM XHMMHUYECKUX peakuuil, cucremarndyeckyro HomeHkinarypy (IUPAC) wu
TPUBHAIIbHBIE HA3BaHUS OT/JEIHHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIM Ta3, YIJIEKHCIbIN Ta3, aMMHaK,
raméHasi U3BECTh, HeTaIEHas! U3BECTh, MUThEBAs COJA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUW OMPENEIsATh BaJE€HTHOCTh M CTENEHb OKHCICHUS XUMUYECKUX
JJIEMEHTOB B COCAMHEHHUSX PA3IUYHOTO COCTaBa, BHUJ XMMHYECKON CBsI3W (KOBAJICHTHAs, WOHHAS,
MeTaJUTM4ecKasi, BOJOPOAHAS) B COCAMHEHUSX, TUIl KPUCTAIUIMUECKON PEHIETKH KOHKPETHOTO BEIIECTBa
(aTomMHasi, MOJIEKYJISIpHAs, WOHHAs, METAUIMYECKas), XapakTep Ccpelbl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCANHEHHU;

chOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAIICKHOCTh HEOPTaHUYECKHX BEIIECTB IO HMX
COCTaBY K OMNpeAeNEHHOMY KJIacCy/TpylIe COeIWHEHUN (IIPOCThIe BEIIeCTBA — METAJIBl U HEMETalIbl,
OKCH/IbI, OCHOBAHHS, KHCIIOTHI, aM(POTEPHBIE TUIPOKCHUIBI, COJIN);

chOopMUPOBAHHOCTh YMEHUW PacCKphIBaTh CMBICT Tepuoandeckoro 3akoHa . M. MenneneeBa u
JEMOHCTPHUPOBATH €70 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITHH;

cOpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB XUMHUYECKHX
aneMeHTOoB 1—4 mnepuonoB Ilepmogmyeckoil cucrteMbl xumudeckux sneMeHToB [l M. Menneneena,
UCIIOJIB3Ysl TOHATHS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY, <«IHEPreTHYCCKUE YPOBHH», OOBSICHSTH
3aKOHOMEPHOCTU HW3MEHEHUSl CBOMCTB XMUMHUYECKHMX D3JIEMEHTOB M HMX COCAMHEHUN MO MEepuojaM H
rpynmnam [lepuoanyueckoit cucrembl xuMuueckux 3memenToB . . Menaeneena;

chOpMUPOBAHHOCTh YMEHUN XapaKTepu3OBaTh (OMHUCHIBATH) OOILIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHUE TI'E€HETHYECKOU CBS3H
MEXJy HEOPraHMYEeCKHMMHU BEIIECTBAMU C IIOMOIIbIO YPaBHEHHH COOTBETCTBYIOUIUX XHUMHUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHUA KJIacCU(PUIMPOBATH XUMUUYECKUE PEAKIUHU 110 PA3IUYHBIM [IPU3HAKAM
(uuciny ¥ cocTaBy pearupyrollMX BELIECTB, TEIIoBoMYy 3G (eKTy peakiuu, HW3MEHEHHUIO CTereHei
OKHCJICHUS AJIEMEHTOB, 00pPAaTUMOCTHU PEAKIIMH, YIACTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUW COCTAaBJISITH YpPaBHEHHS PEaKIMil Pa3lIMYHBIX THUIOB, IOJHBIE WU
COKpaIIEHHbIE YpaBHEHHS peaklUii MOHHOTO OOMEHA, YUYUTHIBASI YCIOBHSI, MPH KOTOPBIX ATH PEAKIUU
UIYyT 0 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJWTH PEAKLUU, MOATBEPHKAAIONIUE KadeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABATh ONBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUHN PAaCKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEJICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca STHX PeaKIIHii;

cOpPMUPOBAHHOCTh yMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH peakiuu OT
pa3nuYHbIX (aKTOPOB; XapaKTep CMEIIEHUS XWMHUYECKOTO PaBHOBECHs] B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunuun Jle [larense);

chOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JIeKAaINe B OCHOBE
MIPOMBIIIIJIEHHOTO TMOMYYeHHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke C(OPMUPOBAHHOCTH MPECTABICHUN
00 00IIMX HAYYHBIX MPUHIIUIIAX U IKOJOTUYECKUX MPOOIeMaX XUMUUECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH BBHIUUCIICHHS C UCIIOJIH30BAHUEM MOHSITHS «MACCOBasl I0JIS
BEII[ECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHHUH T'a30B PU XUMUYECKUX PEAKIIUIX, MACChI BEIIECTBA WIIH



00bEMa Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM OOBEMY OJHOTO M3 y4acTBYIOIIMX B
peaKkuu BEIIECTB, TEIUIOBOro 3(dexra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAcChl BEIIECTB,
MIPEBPAIIECHUS M COXPAHCHHS SHEPTHU;

cOpPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIa IMOJIB30BAHUS XUMHUYECKOW TMOCYAOH U
nabopaTtopHbIM 00OpyIOBaHHMEM, a TaKXKe NpaBuia OOpameHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMECHHH TUIAHUPOBATH U BBIIOJHITh XUMHUECKUAN IKCIIEPUMEHT (Pa3IoKeHUE
IepOKCHJIa BOJAOPOJAa B MPUCYTCTBUU KaTajau3aTopa, OIpPENEJICHHE CpeAbl PAacTBOPOB BEILIECTB C
MMOMOIIBI0 YHUBEPCATHHOTO HWHAMKATOPA, BIHUSHUC PA3UYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKIuu, peakiini MOHHOTO 0OMEHa, KAYeCTBCHHBIE PEeaKIUU Ha CyIb(aT-, KapOoHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHUS, PEIICHHE JKCIEPUMEHTAIBHBIX 3a/1ad 1mo teMaMm «Metamwiel»y u «Hemeramisi») B
COOTBETCTBUU C TPAaBHJIAMH TEXHUKH OC30TIACHOCTH IpH OOpAIleHUH C BEIICCTBAMH M JTAOOPATOPHBIM
0o0Opy/IOBaHUEM, MPEACTABIIATh PE3YJIbTaThl XHMHYECKOTO IKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIIUi U (POPMYTUPOBATH BEIBOBI HA OCHOBE ITUX PE3yJIbTATOB;

COPMHUPOBAHHOCTh ~ YMECHHH  KPUTHYECKA  AHAJIU3UPOBATh XUMHUYECKYIO  WH(OPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHHUKAIUHU, IHTepHET U Ipyrux);

c(hopMUPOBAHHOCTh YMEHUHN COOJIO/IATh MpaBUJIa IKOJOTHYECKH IEIeCO00pPa3HOTO MOBEACHUS B
OBITY W TPYIOBOW NEATETHLHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3JI0POBBS U OKPYKAIOIIEH MPHUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHSI Ha JKUBBIC OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, MMOHUMAs
cmbicn mokazatens [1JIK, moscHAT, Ha mpuMepax CIOCOObI YMEHBIICHHUS W TPEIOTBPAIMICHUS WX
BPEIHOTO BO3JICHCTBUS Ha OpPTraHU3M YeJIOBEKa;

TS 00YYAFOIIUXCSI ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 3JIOPOBBS: YMEHUE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB U XUMHUCCKUX SBJIICHU;

JUIA CIIETIBIX M CJIA0OBUAAIIMX OOYyYaromIMXCS: YMEHHE MCIOJIb30BaTh pPelbe(HO-TOYCUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu Xumudeckux Gopmyd.

OcHoBHOe conep:kaHue Kypca xumuu 11 Kjaacca

1.Teopernyeckne 0CHOBLI XUMUH 384

1.4 BaxHeiimme XuMH4YecKHe MOHATHS H 3aK0OHbI (8 YacoB)

Atom. XumMuueckuid sneMeHT. M3ororbl. [IpocThie U CI0XKHbBIE BEIIECTBA.

3aK0H COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPaHEHHUS M MPEBPAIIECHUS YHEPTUN TTPH XUMHYECKHX
peaxiusx, 3aKOH MOCTOSIHCTBA COCTaBa. BelecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSL.
ATOMHBIE OpOHTANH, S-, P-, d-, f-3mexTpoHBl. OCOOEHHOCTH pa3MeEIIeHuUs SJIEKTPOHOB 110 OPOUTAIISAM B
aTOMax MaJIbIX U OOJIBIINX MEPHOJOB. DHEPreTUYECKHe YPOBHHU, OTypOBHU. CBS3b MEPHOIUIECKOTO
3aKOHA M TIEPHOIUICCKON CUCTEMbI XUMHUYECKHUX AJIEMEHTOB C TEOPHEH cTpoeHHs: aToMOB. KopoTkuii n
JUTMHHBIN BapuaHThl TAOMUIBI XUMHUECKHUX 37IeMeHTOB. [lookeHne B meproanuecKoi cucreme
XUMHUYECKUX 3JIEMEHTOB BOJIOPOJA, JIJAHTAHOUOB, aKTHHOUIOB U UCKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB.
BaneHTHOCTB 1 BajleHTHBIE BO3MOKHOCTH aTOMOB. [leproauyeckoe n3MEHEHHE BAJIGHTHOCTH U pa3MEPOB
aTOMOB.

Pacuernble 3agaun. BrranciieHne Macchl, 00beMa MM KOJIMYECTBA BEIIECTBA IO U3BECTHOM Macce,
00BeMY WIIH KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYIUBIIUX B PEAKIIUIO UM MOTYUYHUBIINXCS B

PE3yIbTaTC PCAKINUN BCIICCTB.

1.5. Ctpoenue BeuecTBa (7 4acoB)



Xumudeckas CBsi3b. Buibl 1 MexaHU3MBbI 00pa30BaHUs XUMUYeCcKO# cBs3u. MonHas cBs3b. Katnons! n
aHuoHbl. KoBanenTHas HenossipHas cBsA3b. KoBajeHTHas MoJispHast CBSI3b. DIEKTPOOTPULIATENBbHOCTb.
Crenenp okucienus. Meramuinueckas cBsi3b. BogopoHas cBs3b. [IpocTpaHCTBEHHOE CTPOEHHME MOJIEKYIT
HEOPraHUYECKUX U OPraHUYEeCKUX BELIECTB.

Turb! KPUCTATUIMYECKUX PEIIETOK U CBOKCTBA BemecTB. [[puarHbl MHOTO0Opa3ust BEIeCTB: N30MEPHS,
TOMOJIOTHSI, aJNIOTPOTIHSL, U30TOTIHSL.

JemoHcTpanumn. Mojienu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJNIMYECKUX KPUCTAIUTMUECKHUX
pemetok. Dpdext Tungans. Moaenn MOJIEKYT H30MEPOB, TOMOJIOTOB.

Pacuernbie 3a5auun. Brrunciienue Maccsl (KOJMYECTBA BELIECTBA, 00beMa) MPOIyKTa peakluu, €Cliu s
€ro MOJIY4ECHMS AaH PacTBOP C ONPEACICHHOW MacCCOBOM JOJIEH NCXOIHOTO BELIECTBA.

1.6. Xumnueckue peakuuu (6 yacon)

Knaccudukanus XuMHYecKuX peakiiuii B HEOPraHn4ecko 1 opraHuuecKoi XUuMHUH.

CKOpoCTb peakiuy, ee 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB. 3aKOH JEHCTBYIOUIUX Macc. JHEPrus
aktuBauuu. Katanus u karanuzatopsl. OOpaTUMOCTh peakiuii. XuMuyeckoe paBHoBecHue. CMeleHue
paBHOBeCHS MO ieicTBUEM pa3nudHbIX GakTopos. [Ipunuun Jlelllarense. [Ipon3BoacTBo cepHoit
KHUCJIOTBI KOHTAKTHBIM CIIOCOOOM.

JemMoHcTpanum. 3aBUCUMOCTb CKOPOCTH PEAaKIIMK OT KOHILIEHTPALUU U TeMIepaTypbl. Paznoxxenue
MIEPOKCH/IA BOAOPO/Ia B IPUCYTCTBUM KaTanuzaropa. OnpeneneHne cpebl pacTBOpa ¢ MOMOIIBIO
YHUBEPCAJIHLHOTO UHIMKATOPA.

JlaGopaTopHble ONBITHI.

Nel. Bausinue paznudHbix (aKTOPOB HA CKOPOCTh XUMHYECKOM PEaKIuu.

PacyeTrHble 3agaun. BoruncieHne macchl (KOJIMYECTBA BELIECTBA, 00bEMa) MPOAYKTa PEaKIUH, €CIIU
M3BECTHA Macca UCXOHOTO BEILECTBA, CONEPKALIETO ONPENEICHHYIO JOII0 IPUMECEH.

1.7.PactBopsbi (10 yacos)

HucnepcHble cucteMbl. MicTuHHbIe pacTBOpbI. COCOOB! BBIPa)KEHUSI KOHLEHTPALIUK PACTBOPOB:
MaccoBasi 10151 pACTBOPEHHOIO BELIECTBA, MOJIsIpHas KOHLeHTpanus. Komutonanasie pacTBopsbl. 3044,
TEIIN.

OnexrpoauTnueckas nucconuanus. CuiibHbIe U caadble 3JeKTpoJInThl. KHCIOTHO-OCHOBHBIE
B3aUMOJICHCTBUSA B pacTBOpax. Cpena BOIHBIX paCTBOPOB: KUCAsl, HEUTpabHas, menovyHas. onHoe
npou3BeieHrne Bobl. Bonopoauslit mokasareins (pH) pactBopa.

I'maponus opraHMYecKUX U HEOPraHMYECKUX COEIMHEHUM.

JlaGopaTopHbIe ONBITHI.

Ne2.Onpenenenue peakuuu cpelibl yHUBEPCAIbHBIM HHIAUKATOPOM.

No3.I'maposnus cosieid.

IIpakTnueckas padoraNel. [TpurotosneHue pacTBopa ¢ 3alaHHOM MOJISIPHOM KOHLIEHTpaLuen
1.8.91ekTpoxuMmnyeckue peakuuu (7 4acoB)

XUMHYECKUE UCTOYHHUKH TOKA. Ps| CTaHAAPTHBIX 3JIEKTPOIHBIX IOTEHIUAIOB. DJIEKTPOJIN3 PaCTBOPOB U

pacmiiaBoB. IlonsTue o KOppO31uu MCTAJJIOB. CnocoOb1 3alUTBI OT KOPPO3UH.

2.Heopranuyeckasi xumus 224yaca

2.1. Metanisi (12 yacoB)

[TonosxeHne MeTaIOB B MEPHOAMYECKON CHCTEME XUMUYECKUX 31eMeHTOB. O01ue CBOHCTBa METAILIOB.
DNEeKTPOXUMHUYECKHH psiji HanpsbKeHui MetaioB. OOmye crocoObl NOTYUYEeHUS! METAJIIOB.

O0630p MeTaJUIOB TIABHBIX NOATPYNN (A-TPYII) NEPUOANYECKON CHCTEMBI XUMUYECKUX HJIEMEHTOB.



O0630p MeTaIIOB IIaBHBIX OArpyHH (b-Tpyrin) nepuoandecKoil CHCTEMBI XHMHUECKUX dJIEMEHTOB
(Menp, IMHK, TUTAH, XPOM, JKEJI€30, HUKEIb, IUIATUHA).

CruiaBbl METAJUIOB.

OKcubl ¥ THAPOKCHIBI METAILIOB.

JemoncTpanun. O3HaKOMIICHHE C 00pa3liaMyu METAIJIOB M UX COSAMHECHUN. B3anMoaelicTBHE MIETOYHBIX
Y [IEJI0YHO3EMEbHBIX METAIIJIOB C BOJIOM. B3anumoeiicTBre Meu ¢ KUCIOPOJIOM U CEPO. DIIEKTPOIIU3
pactBopa xiopusa meau (11). OnbIThI IO KOPPO3UU METAIIIOB U 3aIUTE OT HEE.

JlabopaTopHble ONBITHI.

Ne4.BzanmonelicTBiE METAIIOB C KACIOPOAOM, KUCIIOTaMH, BOJIOH.

Ne5.JlokazaTenbcTBO aM(POTEPHOCTH AJIFOMUHUS U €70 TUAPOKCUIA.

Ne6.B3aumoieficTBue Meu U jkeje3a ¢ KUCIOPOAOM, C KUCIOTaMH (CEPHOM U COJISTHOM )
Ne7.Tlonyuenue ruapokcuna meau Il,xpoma Il u okcuna memu 11

Ne8.BzanmoielicTBrEe OKCHIOB U THAPOKCUIOB METANIOB ¢ KMUCJIIOTAMHU.

Ne9.JlokazaTenbcTBa aM(POTEPHOCTU COSAMHEHHUI XpOMa.

Pacuernble 3agaun.Pacuersl Mo XUMHUYECKUM YpaBHEHUSIM, CBSA3aHHBIE C MACCOBOM JI0JIEH BHIXO/1a
MPOIYKTa PEAKIIUH OT TEOPETUUECKH BO3MOKHOTO

IpakTuyeckas padoraNe2. Pemenune 3KCnepuMeHTAJIbHBIX 32124 10 TeMe «MeTaib».

2.2. Hemerannl (10 yacoB)

00630p cBOMCTB HEMETAIOB. OKHUCIUTEIEHO-BOCCTAHOBUTEIHHBIC CBOMCTBA TUITMYHBIX HEMETAJIIOB.
Oxcuipl HEMETaIIJIOB U KHCIOPOI0COIep Kalife KUCI0Thl. BoopoiHble coelMHEHNs HEMETAIIOB.
demoncTpanuu. O6pasiel HemeTaioB. OOpa3Ibl OKCHIOB HEMETAIJIOB M KUCJIOPOICOACPIKAITUX
kucyoT. ['openue ceprl, pocdopa, xene3a, MarHusi B KUCIOPOJIE.

I'enetnyeckas cBsI3b HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB.

IIpakTuyeckas padoraNe3. Pemenne 3kcnepuMeHTAJIbLHBIX 32124 0 TeMe «HeMeTauab».

3. Xumus ¥ Ku3Hb. (64.)

XUMUS B IPOMBILITIEHHOCTH. [IpUHIIMIIBI XUMUYECKOTO MPOU3BOICTBA. XHUMHUKO-TEXHOJIOTUYECKUE
MIPUHIIUIIBI TPOMBIIUIEHHOTO MOTy4eHus MeTaioB. [IpousBoactso uyryna. [IpousBoactBo cramm.

Xumus B ObITy. XuMUYecKasi MPOMBIIIUIEHHOCTb U OKpY>Karolas cpesa.

TemaTuyeckoe miannpoBanue (1o pasaenaam).

Bcero, N3 Hux
NeNo HaumenoBanue TeMbl yac. MpakT. | KOHTP. pabOThI
1\ paboThI
1 [ToBTOpEeHME 24
2 1. TeopeTHyecKkne OCHOBbI XHMHH. 384
1.4 Baxkneilline XuMu4yecKue
MOHATHS U 3aKOHBI.
84
1.5 Ctpoenue BemiecTna.
T4 Nel
1.6. XuMHruecKre peakiuu. 6
q




1.7.PactBOpHI. 10u Nel

1.8.2JIeKTPOXUMHUYECKUE PEAKIIUH. T4 No2
3 | 2.Heopranuueckasi XaMus 224

2.1 Meramibl 124 No2

2.2 Hemeraisl. 104 Ne3 Ne3
4 3. XuMHUA U KU3Hb 64

KanennapHno- temaTtuyeckoe niianupoBanue no xumum 11kiace.

No No Jlara
/m | ypox
a Tema ypoka
IToBTOpPEHUE 24
1.TeopeTudyeckue 0CHOBbI XuMuu 384
1.4 Basicneituiue xumuueckue nonamus 84
3 1 Xumuaeckuit anemedT. Hykmuasr. M30Torb!.
4 2 3aKOH COXpPaHEHMSI MAcChl U SHEPTUU B XUMUHU.
5 3 [lepuoauueckuii 3akoH. Pacnpenenenue 31eKTPOHOB B aTOMAaX 3JIEMEHTOB MaJIbIX
MIEPHO/IOB.
6-7 4-5 | Ilepuoanueckuii 3akoH. PacnpeneneHue 3JeKTpOHOB B aTOMax JIEMEHTOB
OOJIBIINX TEPUOJIOB.
8 6 [Tonoxenune B mepuOAMYECKON cUCTEME BOJAOPO/a, TAHTAHOUIOB, aKTUHOHUIOB U
HCKYCCTBEHHO TIOJYYEHHBIX HJIEMEHTOB.
9 7 BaneHTHOCTB U BaJIeHTHBIE BO3MOKHOCTH aTOMOB.
10 8 VYpok ynpaxHeHue 1no teme «BakHelIne XuMUYeCKIe TTOHATHUSY.
1.5. Cmpoenue seutecmea 74
11 1 OcCHOBHBIE BUIbI XUMHUECKON CBs3U. IOHHAsT M KOBaJ€HTHAsi XUMHUYECKasl CBSI3b.
12 2 Mertannuueckas cBsi3b. BonopoaHas cBs3b.
13 3 [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYII.




14 4 Crpoenue kpuctaiioB. Kpucraminueckas pemerka.

15 S) [TpuurHBEI MHOTOOOpA3Ms BEILIECTB.

16 |6 O6o06maromuit ypok 1o Teme « CTpoeHHe BeIecTBay.

17 7 KonTtposabnas padora Nel nmo remam «BaxHelimme xumuyeckue NOHATHS,
«CTpoeHne BemecTBay.
1.6.Xumunueckue peakuu 64.

18- | 1-2 | Kiaccuduranus XUMUIECKAX PEAKITHA.

19

20 13 CkopocTb xuMHUECKUX peakuuil. J/L.o.Nel. Bauuanue paznuunvix ghakmopos Ha
CKOPOCHb XUMUYECKOU peaKyul.

21 |4 Karanus.

22 5 XHUMHUYECKOE PAaBHOBECHE M YCIIOBHS €TI0 CMEIIICHUSI.

23 |6 O06o0mIarmuil ypok 1o TeMe « XUMHUIECKHE PEaKITuy.

24 1.7 Pacmeoput 10u

25 1 JlucniepcHbIE CHCTEMBI.

26 2 CriocoObI BeIpaKEHUST KOHIIEHTPAI[UU PacTBOPOB.

27 3 Pemenue 3agaud mo reme «PacTBophiy.

28 4 Ilpaxmuueckan paooma Nel «Ilpucomoenenue pacmeopoe ¢ 3a0anHOl
MONAPHOU KOHUeHmpayueiy.

29 |5 DneKTpoIuTHYeCKas quccoruanus. BortopoaHblil mokasarens.

30- 6-7 | Peakuuu moHHOTrO 0OMeEHA.

31

32- 189 Ir UPOJIN3 OPTaHUYECKUX U HEOPTaHUYECKUX coeuHeHuit. No2. Onpedenernue

33
peaxkyuu cpeobl YHUBEPCANbHBIM UHOUKATNOPOM.
Ne3.Tuopoaus coxneil.

33 |10 O6o06maromuit ypok no teme «PactBops».
1.8.9nekmpoxumuueckue peakyuu 74.

34 |1 XHUMHUYECKUE UCTOUHHUKH TOKa.

35 2 Psn cTaniapTHBIX 2JIEKTPOAHBIX TOTEHIIMAIIOB.

36 3 Koppo3sust MeTamioB u e€ npeaynpesk/ieHue.




37- | 4-5 | Dmekrponus.

38

39 6 O06o06maromuil ypok o TeMe « DICKTPOXUMHUUECKUE PEAKIIHI.

40 7 KonTtpoabHas padora Ne2 mo remam «XuMu4eckue peakuum», «Pacrsopon»,
«IJIEKTPOXUMHYECKHE PEAKIIHI.
2.Heopranuyeckasi xumus 224.
2.1 Memannwt12u.

41 1 OO011ast XapakTepUCTUKA U CIIOCOOBI MOJTYUYEHUSI METAIIIOB.

42 |2 O0630p METAIITMYECKUX DIIEMEHTOB A-TpYyII.
JL.o. Ne4. Bzaumooeticmeue mMemaiiog ¢ KUCI0POOOM, KUCTOMAMU,
60001.NoS. Bzaumooeticmaue 0kCuoo8 u 2UOPOKCUO08 MEMAILIO8 C KUCIOMAMU.

43 |3 OO0mwmii 0030p METAIUTMYECKHUX IeMeHTOB b-rpyrmm.

44 14 Mens. JI.0.Ne6. Bzaumooeticmsaue meou ¢ KUCIOPOOOM, C KUCIOMAMU (CEPHOU U
COJIAAHOLL)
JLo.Ne7. Ilonyuenue eudpoxcuoa meou |l u oxcuoa meou 11

45 5 [unk.

46 6 Tutan u xpom. J1.0.Ne9. [lokazamenvcmea amghomeprocmu coeOuHenuil Xxpoma.
Jl.o.Ne7. Ilonyuenue euopoxcuoa xpoma lll.

47 7 Keneso, Hukens u nnatuHa. J1.o.Ne6. Bzaumooeticmsue dicenesa ¢ KUCIOPOOOM, C
Kuciomamu (CepHotl u CosIHON).

48 |8 CrnaBbl METaJIOB.

49- | 9-10 | Oxcumbl ¥ THAPOKCUIBI METAJLIOB.

50

51 |11 Ilpakmuueckas paooma Ne2.Pewenue IkcnepumeHmaibHblX 3a0au no nmeme
«Memannoi.

52 12 0O0001eHue 1o reMe «MeTajuibh).
2.2.Hememannwt 10u

53 1 O0630p HEMETAIIJIOB.

54 |2 CBolicTBa M IPUMEHEHUE BAKHENIINX HEMETAIIIOB.




55 |3 OOm1ast XxapakKTepUCTHKA OKCHIOB HEMETAIIJIOB U KHCIIOPOICOACPIKAIINX KUCIIOT.

56 |4 OxucauTenpHble CBOMCTBA CEPHOM U COJITHOM KUCIIOT.

57 |5 Bonopoanbie coequHeHUs HEMETAJUIOB.

58- | 6-7 | I'eneTmueckas CBsi3b HEOPraHWUYECKUX U OPraHUIECKUX BEIIECTB.

59

60 |8 Ilpakmuueckasn paboma Ne3 Peuwienue skcnepumenmanbHviX 3a0a4 no meme
«Hememannwiy.

61 |9 O06o06menue no reme «Hemeraiby.

62 |10 KonTtpoabHas padora Ne3 no remam « Meranibl «, «Hemerawinb».
3.XuMus 1 ’KM3Hb 64.

63 1 XHUMHS B TPOMBIIUICHHOCTH. [[pUHIMITBI XUMHUYECKOTO MPOU3BO/ICTBA.

64 |2 XHWMHMKO- TEXHOJIOTUYECKNE TPHUHIUIIBI IPOMBIIIIEHHOTO MOJTYyYEHUS METAIIJIOB.
[Tpon3BoaCTBO YyryHa.

65 |3 [TpousBocTBO CTANH.

66 |4 Xumus B ObITY.

67 |5 XuMHU€ecKasi TPOMBIIUIEHHOCTh U OKpYXKarolas cpesa.
68 |6 Hrorosslii ypok 1o kypcy xumuu 11 kiacca.
YMK

Pymzutuc I'.E., ®enbaman @.I'. Xumus. bazoseiit yposens. 11 kiacc. - M.: [Ipocsemenue, 2016.
M.H.AdanacbeBa. Paboune nmporpammel npeametHas gunus xumus 10-11 kmaccsr. [Ipocsemenue 2017;
H.H. I'apa Xumus. Meroaudeckoe nocooue st yaurtenss Ypoku B 11 kinacce: mocodue s yuurenei
oOmreo0pazoBarenbHbIX yupexaeHuid. — Mocksa «lIpocsemenuey, 2015;

Paneuxuit A.M. Xumus. 10—11 knaccel. Iunakruueckuii matepuain.2015;

I'apa H.H., I'abpyceBa H.1. Xumus. 10—11 knaccel. 3ajauHUK ¢ «ITOMOIIHUKOM».2015;

Xumus. 10 -11 xinace. BungeonemoncTpanuu

CpeacrBa 00y4eHus:

Tabmuipl, NEepPCOHANBHBIH KOMIIBIOTEP, TMPOEKTOp, BHACOKOUICKIUS «IIIKOMBbHBIH XUMHUYECKUM
skcriepuMenT» 1 1 Kitace, 3NeKTpOHHbIE U3/1aHMUSL.
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