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PABOYAA ITPOI'PAMMA
MO MPEJIMETY «XUMMUSI (FA3OBbI YPOBEHbD)»

10-11 kaacc



1. HIOSACHUMTEJIBHAS 3AIINCKA
Pa6ouast mporpamma o xumun 115 10-11kmacca (6a30BbIil ypOBEHB) COCTABIICHa HA OCHOBE CIICAYIOIINX JOKYMEHTOB:
— 3axkoH Poccuiickoit @eneparun No273-D3 «O6 obpazopanuu Poccuiickont denepanium.

— ®enepanbHblid  TOCYAApCTBEHHBIM 00pa30BaTeNIbHBIA CTaHAAPT CpenHero ooémero oOpa3oBaHus (yTB. IMPUKA30M
MunuctepcTBa 00pazoBanus U Hayku PO ot 17 mas 2012 . N 413) ¢ uaMeHEeHUIMH U AOTOJHEHUsIMU OT 29 nekabps 2014
r., 31 nexaOps 2015 r., 29 utons 2017 r.

— Tlonoxenue o paboueii mporpamme mneaarora, peanusyroiiero ®I'OC COO

— IlpumepHas nporpamMma cpenHero oomiero oopasoBanus (0a30BbIii YPOBEHb) IO XUMHH, aBTOPCKasi mporpamMma: XUMHsL.
Paboune nporpammel. [Ipenmernas nunaust yueonukoB I'. E. Pymsutuca, ®@. I'. ®enpamana. 10-11 kmaccel: mocodue st
yuurenei obueodpazoBarenbubix opranuzanuii / H. H. IMapa. — 2-e uzz., non. — M.: [Ipocsemenue, 2013. — 48 c.

[Tporpamma coctaBieHa ¢ yuétom Paboueli mporpaMMbl BoCIIUTaHUs U paccuntaHa Ha 136 vacos: 68 yacoB B 10 kiacce (3
yaca pezepBHbIe) 1 68 yacoB B 11 kimacce u3 pacuera 2 yaca B HeJiento (3 yaca pe3epBHbIC)

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
JTuunocmmuoie pezyivmamol ompasxcarom:

1) poccuiickyto TpaKJaHCKYI0 WIEHTUYHOCTb, MATPUOTU3M, YBAKEHHE K CBOEMY HApoOly, YyBCTBa OTBETCTBEHHOCTH NEPEN
Ponunoi, roproctu 3a cBOM Kpad, CBOO POauHY, NpoLUIOEe W HACTOSAIIEE MHOTOHAILMOHAJIBHOrO Hapoja Poccun, yBaxkeHue
rocyJapCTBEHHBIX CUMBOJIOB (Tep0, dar, TUMH);

2) IrpaXIaHCKYHO IIO3UIMIO KaK aKTHUBHOTO W OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6III€CTB3, OCO3HAarIIecro cCBou
KOHCTUTYUOUOHHBIC IIpaBa U 0651321HHOCTI/I, YBAXKAOOICTO 3aKOH W IIPAaBOIIOPSAIOK, o6naz[a}0mero YYBCTBOM COOCTBEHHOTIO
AOCTOMHCTBA, OCO3HAHHO IIPUHUMAIOMICTO TPAaAWOHWUOHHLBIC HAIMOHAJIBHBIC U O6HICIICJIOBCIIGCKI/IC T'YMAaHHUCTHUYCCKUE U
ACMOKPATHICCKHUEC HCHHOCTH,



3) TOTOBHOCTB K ClIy’KeHHI0 OTeUYecTBY, €ro 3aluTe;

4) chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MTPaKTUKH,
OCHOBAaHHOIO0 Ha JHaore KyJbTyp, a TaKXKe pa3IMuHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHME CBOETO MeECTa B
MOJUKYJIBTYPHOM MUDE;

5) chopMUPOBAHHOCTh OCHOB CAMOPA3BUTHS M CAMOBOCIIMTAHHUS B COOTBETCTBUHU C OOIIEYEIIOBEYCCKUMH LICHHOCTSIMU U UJIeaJIaMH
TPaKIAHCKOTO 00IIeCTBa; TOTOBHOCTD U CITOCOOHOCTH K CAMOCTOSITEIIbHON, TBOPYECKON M OTBETCTBEHHOU JIEATEILHOCTH;

6) TOJICPAHTHOC CO3HAHUC U ITOBCACHHC B ITOJUKYJIBTYPHOM MHUPC, TOTOBHOCTD U CITOCOOHOCTH BECTHU Auajor ¢ Apyrumu JIrOJAbMH,
JOCTHUI'aTh B HCM B3aMMOIIOHMMAHHWA, HAXOAHUTDH O6HII/I€ OCJIN U COTPYAHUYATh OJISA UX HJOCTHUKCHUA, CIIOCOOHOCTh IIPOTUBOCTOATD
HACOJIOTHH J3KCTPCMH3MA, HAIIWMOHAJIN3Ma, KCCHO(bO6I/II/I, AUCKPUMHUHAIIUM 110 COLUAJIbHBIM, PCIUIHO3HBIM, PACOBLIM,
HallMOHAJIBHBIM IIPpU3HAKaM U JPYI'MM HCTAaTHBHBIM COIIHAJIbHBIM SABJICHUAM;

7) HAaBBbIKHM COTPYAHHUYCCTBA CO CBCPCTHHKAMM, ACTbMH MJAAIICTO BO3pacTa, B3POCJIBIMH B O6pa3OBaTGHBHOﬁ, O6H_[€CTBGHHO
HOHGSHOﬁ, yLIe6HO-HCCJ'IGI[OB&TGJIBCKOVI, HpOGKTHOﬁ U IPpYTUX BUAAX ACATCIIBHOCTHU,

8) HPaBCTBEHHOE CO3HAHHUE U MTOBEICHUE HA OCHOBE YCBOCHHUS OOIIEUEIIOBEYSCKHUX [IEHHOCTEH;

9) rOTOBHOCTHh U CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSHXKEHUU BCEH KU3HH; CO3HATEIHLHOE
OTHOIIIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KAaK YCJIOBHUIO YCIEIIHON MPO(EeCCHOHATBHON M O0IIIECTBEHHOMN AesTEILHOCTH;

10) acTeTruecKOoe OTHOIICHHUE K MUPY, BKJIIOUYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHU;

11) mpunATHEe ¥ pealu3anuio IEHHOCTeW 370pOBOTO H 0Oe30omacHOro obpasza KU3HHU, TMOTPEOHOCTH B (U3HUECKOM
CaMOCOBEPIUICHCTBOBAHUH, 3aHATHUSIX CIHOPTUBHO-03/I0POBUTEIBHON NEATEIBHOCTHIO, HEMPUSITUE BPEIHBIX MPUBBIUEK: KYpPEHHS,
YIOTPEOJICHHS aJIKOTOJIsl, HAPKOTUKOB;

12) 6epexxHOe, OTBETCTBEHHOE 1 KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY H IICUXOJIOTHYECKOMY 37I0POBBIO, KAK COOCTBEHHOMY,
TaK U APYTUX JIIOAEH, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;



13) oco3HaHHBIM BRIOOP Oyaymield MpopecCuu U BO3MOKHOCTEH peain3arui COOCTBEHHBIX YKU3HCHHBIX TUIAHOB, OTHOIICHHE K
Ipo(PeCCHOHATBLHON JEATCILHOCTH KaK BO3MOXHOCTH Yy4YacTHS B PCIICHHH JIMYHBIX, OOINECTBEHHBIX, TOCYJIapCTBEHHBIX,
0O0IIIeHAITMOHATIBHBIX MPOOJIEM;

14) C(l)OpMI/IpOBaHHOCTI) 9KOJIOITNYCCKOTI'0O MBINUJIICHU A, IOHUMAaHUSA BIIWAHUA CONUATIbHO-9KOHOMHUYCCKUX ITPOLCCCOB HA COCTOAHUC
HpHpOIIHOﬁ u COHI/IaJILHOﬁ CpCIbI; HpI/IO6p€TCHI/I€ OIIBITa 3KOHOFO-HaHpaBHCHHOﬁ ACATCIIBHOCTH,

15) oTBETCTBEHHOE OTHOIIICHUE K CO3/IaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHUS LICHHOCTEN CEMEUHOM KU3HHU.
MemanpedmemHnule pe3yivmamsl OmMpascaom:

1) yMeHHe caMOCTOATENBHO ONPEETATh LIEU IEATEIbHOCTH U COCTABIISATH IUIAHBI JEATENbHOCTH; CAMOCTOATENIBHO OCYIIECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIEATEIIBHOCTD; UCIIOJIb30BATh BCE BO3MOYKHBIE PECYpPChI U1 JOCTHKEHUSA ITOCTABICHHBIX
1eJIel U peaanu3alii IJIaHOB IESITEeIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETUN B PA3IUYHBIX CUTYaLUAX;

2) yMeHHEe NPOTYyKTUBHO O0IIAThCA M B3aUMOJICHICTBOBATh B MPOLIECCE COBMECTHOM AEATENBHOCTH, YUUTBIBATH MO3UIUH APYTHX
YYaCTHUKOB AESATENbHOCTH, 3P(HEKTUBHO pa3pemiaTh KOH(IUKTHL;

3) BnajieHNE HaBBIKAMU TMO3HABATEIBHOM, y4eOHO-MCCIIENOBATEIBCKON M MPOSKTHON NEATEIbHOCTH, HaBBIKAMHU Ppa3peIIeHUs
mpo0JeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOWCKY METOJIOB PEUICHUs MPAKTHYECKUX 3a]1ad, MPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW HH(OPMAIIMOHHO-TIO3HABATEIILHOW JCATEILHOCTH, BIIAJICHHEC HaBBIKAMU
MOJTyYeHHsI HEoOXoauMoN WH(OpMalMu W3 CjIoBaped pa3HBIX TUIIOB, YMEHHE OPHUCHTHPOBATHCS B PA3IMUHBIX HCTOYHHKAX
nH(OpMAIUH, KpUTHIECKU OIICHUBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO, TIOTYyJaeMYI0 U3 Pa3IMYHbIX HCTOYHHKOB,;

5) yMmMeHue WCIONb30BaTh CpeACTBA WMH(DOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TexHojoruk (mamee - WKT) B pemenun
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX 33]1a4 C COOJII0ICHUEM TPpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30TIaCHOCTH,
TUTHEHBI, PeCYypPCOCOEPEIKEHUS, TPABOBBIX M ATUUECKUX HOPM, HOPM HH(POPMAITMOHHOMN 0€3011aCHOCTH;

6) yMeHue ONpeAeNsITh Ha3HAYeHUE U PYHKIUU Pa3IMYHbIX COLUAIBHBIX HHCTUTYTOB;



7) YMEHHUEC CaMOCTOATCIIbHO OLICHUBATh U IPUMHUMATh PCHICHUA, OIIPEACIIAIOINEC CTPATCIUIO ITIOBCACHUA, C YUCTOM I'pa’KJaHCKHUX U
HPaBCTBCHHBIX HGHHOCTeﬁ;

8) BJIAACHHUC A3BIKOBBIMHA CPCACTBAMH - YMCHUC ACHO, IOTUYHO U TOYHO HU3JIaraTb CBOXO TOYKY 3PCHHUA, UCIIOJIB30BATh AACKBATHLIC
SI3BIKOBBIC CPCACTBA,

9) BJIaACHHUC HaBbIKaMH I103HABATEILHOU peq}HGKCI/II/I KaK OCO3HaHHUA COBCPIIACMbBIX Ilel\/JICTBI/II\/’I U MBICJIIMTCIIBHBIX IIPOICCCOB, UX
PE3YJIbTATOB U OCHOBaHHﬁ, I'paHull CBOCTO 3HAHUA U HC3HAHUS, HOBBIX ITO3HABATCIIBHLIX 3a1a4 U CPCACTB UX TOCTUKCHUA.

IlIpeomemmnuie pezyromamol omparcaiom:

1) chopMuUpOBAHHOCTH MPEACTABICHU O MECTE XMMHUU B COBPEMEHHOW HAyYHOW KapTWHE MHpPA; NOHMMAaHWE POJIM XUMHUHU B
(bopMHpPOBaHUU Kpyro3opa U GyHKIHOHATBHOW IPAMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS TPAKTUYECKHUX 3a/1ay;

2) BiaJC€HUE OCHOBOIMOJIATAIOIIUMU XUMHUUYECKUMH TOHSITUSMH, TEOPUAMH, 3aKOHAMU W 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BAHUE XUMHYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOW;

3) BJIa/ICHUC OCHOBHBIMHU MCTOAAMH HAYYHOTI'O ITO3HAHHA, HWCIIOJIB3YECMbIMHU B XHMHMU!: Ha6J'IIO,Z[CHI/IC, OIIMCaHUuC, N3MCPCHHUC,
OKCIICPUMCHT, YMCHHC O6pa6aTI>IBaTB, O0OBSACHATH PE3YIbTAaThl IIPOBCACHHLIX OIIBITOB MW ACJIAaTb BbIBOAbI; T'OTOBHOCTH H
CIIOCOOHOCThH IMPUMCHATh METOAbI ITIO3HAHUWA TP PCHICHUU ITPAKTUYCCKUX 3a/1a4;

4) chopMHpPOBAHHOCTh YMEHHUS [1aBaThb KOJMYECTBEHHbIE OLEHKH W MPOBOJIUTH pacCyYeThl MO XUMHUYECKUM (GopMmyiam u
YPaBHEHHUSM;

5) BrajieHHe MpaBUIaMU TEXHUKU O€30MTaCHOCTH NP HCIIOJIB30BaHUN XUMHUUECKUX BEIIECTB;
6) chopMHPOBAHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOIIEHUIO K XUMUYECKON HH(OpMAINH, TOTy4aeMOi U3 Pa3HbIX HCTOYHUKOB,;
B pe3ynomame u3yuenus xumuu Ha 6a3060M ypoBHe YUAUUIICA OO0NHCEH.

3HATH/IIOHUMATH



— POlb XuMuu 6 eCmecmeo3HaHuu, €€ CBSI3b C APYTMMHU €CTECTBEHHBIMA HayKaMH, 3HAYEHHE B JKU3HU COBPEMEHHOTO
00IIeCTBa;

— BavicHellue Xumuieckue nOHAmuaA . BENeCTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, HOH,
panuKai, alsIoTPONHs, HYKJIUIbl U U30TOIBI, aTOMHBIC S-, P-, d-opOUTaN, XUMHUYECKas CBSI3b, AIEKTPOOTPUIIATECITHLHOCTD,
BAJICHTHOCTb, CTEIIEHb OKUCJIEHMsI, THOpUIN3alMs OpOUTaliel, IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI, MOJIb, MOJIIpHas
Macca, MOJIIpPHBIM 00bEM, BEIIECTBA MOJIEKYJSIPHOIO M HEMOJEKYJSPHOIO CTPOEHUS, MCTUHHBIE PacTBOPHI,
AJIEKTPOJINTUYECKAsT JAMCCOLUAINS, KUCIOTHO-OCHOBHBIE pEAaKIMM B BOJIHBIX pacTBOpax, THAPOJU3, OKUCIEHHE U
BOCCTAHOBJIEHHE, JIEKTPOJIN3, CKOPOCTh XUMUYECKON pEaKIINU, MEXaHU3M PEAKIUH, KaTallu3, TeIJI0BON 3 (EKT peakuuu,
SHTAJIBIINSA, TEIUIOTa OOpa30BaHUs, SHTPONUS, XMMHUECKOE PAaBHOBECUE, KOHCTAaHTAa PAaBHOBECHUS, YIJICPOAHBIN CKEIET,
(GyHKIMOHANbHAS TpyIa, TOMOJIOTUS, CTPYKTYpHass W NPOCTPAHCTBEHHAs WM30MEpHs, MHAYKTUBHBII W ME30MEpHBIN
3¢ deKThl, 37eKTpodUI, HyKI€O(UI, OCHOBHBIE TUIIBI PEAKIIMI B HEOPraHUUECKON U OPraHU4eCKOW XUMUU;

— OCHOGHbIE 3AKOHbL XUMUU 32KOH COXPAHEHUS MACChI BEIIECTB, IEPUOINYECKUI 3aKOH, 3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH
ABorazpo, 3akoH ['ecca, 3aKOH JEHCTBYIOIIUX MacC B KHHETUKE U TEPMOJIVHAMUKE;

— OCHOGHble meopuu Xumuu.: CTPOCHUS aTOMa, XUMUYECKOH CBSI3H, JIEKTPOJIMTHYECKON AUCCOLUALINN, KUCIIOT U OCHOBAHH,
CTPOEHUS OPraHUYECKUX COCIMHEHNN (BKIIFOYAsI CTEPEOXUMHUIO), XUMUUYECKYIO KHHETUKY U XUMHUYECKYI0 TEPMOJUHAMUKY:

— Kaaccupukayuio u HOMeEHKIamypy HEOPraHUIECKUX U OPraHUYECKUX COCIUHEHNH;

— HpuUpoOHble UCMOYHUKU YTIIEBOAOPOJOB U CIIOCOOBI UX NMEPEPAOOTKH;

— eeuiecmea u Mamepuaivl, WIUPOKO UCHOIb3IYeMble 8 NPAKMUKe . OCHOBHbIC METaJUIbl U CILJIaBbl, TpaduT, KBapll, CTEKIIO,
LEMEHT, MUHEpaIbHbIE yA00pEHUsI, MUHEPAJIbHBIE 1 OPraHUYECKUE KHUCIOTHI, IIeI0UM, aMMHUAK, YIrJIeBOAOPOIb!, (heHo,
aHWINH, METAHOJ, 3TAHOJ], STWIEHIJIMKOJIb, TJIMLUEPUH, (popMaibleruj, aueraibIeruj, aleToH, IJI0K03a, caxaposa,
KpaxmaJl, KJeT4yaTka, aMUHOKHUCIIOThI, OEJIKH, NCKYCCTBEHHBIE BOJIOKHA, Kay4dyKH, IJIACTMACChI, KUPBI, MblJIa U MOIOIINE
CPEICTBa;

yMeThb

— Ha3bléamp U3y4YCHHBIE BEUIECTBA 10 «TPUBUAIBHOW» U MEKIyHAPOJIHOW HOMEHKJIATyPaM;

— onpedenamp. BAJCHTHOCTb W CTEIECHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB, 3aps]l HMOHA, TUI XUMHUYECKON CBSI3H,
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, TUIl KPUCTATUIMYECKOUN PELIETKHU, XapaKTep CPEAbl B BOAHBIX PACTBOPAX, OKUCIIUTEND
U BOCCTAaHOBUTEJb, HAINPABJIECHUE CMEIICHHUS PABHOBECHUS MOJ BIUSHUEM Pa3IUYHBIX (PAKTOPOB, U30MEPHI U TOMOJIOTH,
IIPUHAJIEKHOCTD BEILIECTB K PA3JIMYHBIM KJIACCAM OPraHUYECKUX COCIMHEHUM, XapaKTep B3aMMHOI'O BIIMSHUS aTOMOB B
MOJIEKYJIaX, TUIbl PEaKI[U{ B HEOPTaHUYECKON U OPraHUYECKON XUMUU;



xapakmepuzoeams: S- , P- u d-3JI€MEHTHI MO WX IOJIOKCHHIO B Teproandeckor cucreme J[.M.Menngeneesa; obiue
XUMHUYECKUE CBOKMCTBA METAJJIOB, HEMETANIOB, OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX COCAUHEHUM; CTPOCHHE M CBOMCTBA
OpPraHUYECKUX COCAMHEHMH (yTIEBOIOPOAOB, CIUPTOB, (PEHOJIOB, albJACTUIOB U KETOHOB, KAPOOHOBBIX KHUCIOT, aMUHOB,
AMUHOKHUCIIOT U YTJIEBOJOB);

00BACHAMY 3aBUCUMOCTb CBOMCTB XUMUYECKOTO JIEMEHTA U 00Pa30BaHHBIX UM BEILIECTB OT MOJIOKEHUS B IEPUOANUECKON
cucteme JI.1. MenzeneeBa; 3aBUCUMOCTh CBOMCTB HEOPTaHMYECKHX BEIIECTB OT MX COCTAaBa M CTPOEHUS; MPUPOIY U
croco0bl 00pa3oBaHUs XWMUYECKOW CBSI3U; 3aBUCUMOCTb CKOPOCTH XMUMHYECKON peakiuu OT Pa3IMYHBbIX (PaKTOPOB,
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCIMHEHUN OT CTPOEHUS UX MOJIEKYT;

6bINOIHAMb XUMUYECKUI IKCHEPUMEHmM TI0: PACIIO3HABAHUIO BAXXHEHIINX HEOPraHMYECKUX M OPraHMYECKUX BELIECTB;
MOJIyYEHUIO0 KOHKPETHBIX BEILIECTB, OTHOCSIINXCA K M3yUYEHHBIM KJIacCaM COETMHEHHI;

npPoeoOUmMs PACUETHI IO XUMUYECKUM (POPMYJIaM U ypaBHEHUSIM PEaKLIU;

ocyuiecmenams CaMOCTOSITEIBHBIA TMOUCK XUMHUYECKON HH(POPMAIUM C HCIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB
(cipaBOYHBIX, HAYYHBIX M HAYYHO-TIOMYJSPHBIX W3JaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HuTepHerta);
HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUH st 00paOOTKHU U Tepenadyu HHPOPMAIUU U €€ MPEJCTABICHUS B PA3IMYHBIX
dbopmax;

HCI0JIb30BAaTh PUOOPETEeHHbIEC 3HAHUS U YMEHUS B PAKTUYECKOM AeATeJIbHOCTH U MOBCEHEBHOM KU3HU JJISI:

MOHUMAaHUS TJIOO0ABHBIX MPOOJIEM, CTOSIIIIUX TIEPE]T YETIOBEUECTBOM: IKOJIOTUYECKUX, FIHEPTETUUECKUX U CHIPHEBBIX;
00BSCHEHHS] XUMUYECKHX SBIICHUN, TPOUCXOIAIINX B IPUPOJIE, OBITY U Ha TIPOU3BOJICTBE;

HKOJIOTMYECKH TPAMOTHOTO TIOBEJICHHUS B OKpPYKAIOIIEH Cpeie;

OIICHKY BIUSHUS XUMUYCCKOTO 3arps3HCHUS OKPYKAIOIIEH CpeIbl Ha OpPTaHr3M YeJIOBEKa U JPYTHE )KUBBIC OPTaHU3MBI,
0e30MacHoi paboThI ¢ BEIIECTBAMHU B JIabOpaTOpuu, OBITY M Ha IPOU3BOJICTBE;

OTIpeIeICHHUS BO3MOYKHOCTH MTPOTEKAHUS XUMHUCCKHX MPEBPAIICHUH B PA3TMYHBIX YCIIOBUSX U OIICHKHU UX MTOCIICICTBHIA,
pacro3HaBaHMs ¥ HICHTU(DHUKAIINY BaKHEUIITUX BEIIECTB M MAaTEPHAJIOB;

OIICHKY KaueCTBa MUThEBOW BOJBI M OT/ACIBHBIX IMHUIIEBHIX MMPOTYKTOB;

KPUTUYECKON OIICHKU JOCTOBEPHOCTH XUMUUYECKON MH(OPMAIH, TTOCTYNAIOMIEH U3 Pa3IMYHBIX UCTOUYHUKOB.

NSRS NE N N N N NN

[IpeameTHBIC, MeETanpeAMETHBIE pe3yJIbTaThl OCBOEHUS OCHOBHOW 0O0pa30oBaTENbHOW MPOTPAMMBI  JOJIKHBI
o0OecreunBaTh BO3MOXKHOCThH JIaJbHEHINIETO YCIENTHOTO MPOoGeCcCHOHANBHOTO OO0y4YeHUsT WiH MpodecCHOoHaATEHON
TESITETHLHOCTH.



COIAEPKAHUE YYEBHOI'O IPEJIMETA

OPITAHNYECKASA XUMMUA (10 kiaacc)
68 uacos
Temal. TeopeTnyecKkne OCHOBBI OPraHvMmuyeckod xumuu (64.).

[Ipeamer opranumdeckoil xumMuu. OCOOEHHOCTH CTPOEHHUSI U CBOMCTB OPraHWYECKUX COCIUHEHUN. 3HAYECHUE U POJib
OpraHUYeCcKON XMMHUU B CHUCTEME €CTECTBEHHBIX HAYK M B JKU3HM oOmiecTBa. KpaTkuil ouepk UCTOPUM Pa3BUTHUSI OPraHUYECKOM
XxUMUHU. OCHOBHBIE NIOJIOKEHUS TEOPUH CTPOEHUS OpraHNYeCKUX coefnHeHni A.M. byTiiepoBa. XuMHUY€CKOe CTPOEHHUE U CBOMCTBA
opraHu4eckux BemniecTB. [I[puunHbl MHOr0OOpa3us OpraHnYecKux BeuecTB. IloHsITHE rOMOJIOTOB ¥ N30MEPOB.

Oco0EHHOCTH CTpOEHUsI aTOMOB yTJIEpoJa B MOJIEKyJaX OpraHMyeckux BeniecTB. KoBajeHTHbIE CBA3M B MOJEKYJax.
CpaBHeHHE 0OMEHHOI0 U JIOHOPHO-aKIIENTOPHOI'O0 MEXAaHU3MOB 00pa30BaHus KOBaJEHTHOM cBsi3u. ['ubpuan3amus.

MexaHu3Mbl pa3pbiBa KOBAJICHTHOM CBS3U: HOHHBIN U CBOOOHO-PAIUKATBHBII.

JleMmoHcTpanuu:

1. KoJsutekius opraHndecKUX BEIICCTB, MATCPHAIIOB U U3JICIUI U3 HUX.

2. PacTBOpMMOCTH OpraHMYECKHX BEIIECTB B BOJIC M HEBOIHBIX PACTBOPUTEIISX.

3. IlnaBnenue, OOyrIMBaHKE U TOPCHUE OPTaHMYCCKHUX BEIICCTB.

4. Mojenu MOJICKYJI METaHa, alleTUIICHA, 3THICHa, OCH30JI1a.
Pacuemmnvie 3a0auu PeuieHue 3ajad Ha HAXOXKJICHUE MOJICKYJSAPHON (OPMYJIBI OPraHMYECKOrO COCIMHEHHUS MO Macce
(00BeMy) IPOJTYKTOB CTOPAHUS

Tema 2. ¥YraeBoaopoasbl (23 4.)

IIpeaeabHbie yriieBoaopoabl. AJIKAHBI, HUKJIO0AJIKAHBI (8 4.).
Knaccuduxkanus yrneBogopoios.
Anxkanwt. O6uias popMyna, COCTaB, TOMOJIOTMYECKUH Psifl, TOMOJIOTHYECKAs PA3HOCTb.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHME (Ha IpHUMeEpe MOJEKyJbl MEeTaHa), SP>-ruOpuaM3anys. 3MIr3aroobpasHoe
CTPOEHHUE YTIEPOJHON 1IeTH, BO3MOKHOCTh BpPAIIEHUS] BOKPYT YIIEpO-yIiIepOIHbIX CBA3EH.
N3omepust yriepoaHoro ckenera (CTpyKTypHasi). Aneopumm cocmasnenus usomepos. HoOMeHKiIaTypa ankaHOB
(TpuBHanbHas, MeXIyHapoaHas (cuctemarnyeckas IUPAC).



Pu3nyecKue CBOMCTBA alKaHOB. XMMHUYECKHE CBOMCTBA AJKAaHOB: TOPEHHE, NETUIPUPOBAHUE, 3aMEIICHUE, TEPMUUYECKOE
Pa3JIokKEHUE, OKUCIIEHUE, n30Mepur3anua. MeXaHu3M peakuy 3aMelICHUs.

NunykunonHbli 3QPexT Ha TpruMepe TaIoreHIPOU3BOIHBIX aJIKaHOB.
[Tonyuenue m mpuMeHEHHE aNKaHOB: peakius Biopra, peakmus [lioma, peaknus Konb0e, ruaponns xapOuma aaiOMHUHES, W3
MPUPOIHBIX UCTOUYHUKOB Y B. [IpakTrueckoe 3HaueHrE MPENEIbHBIX YIIIEBOJOPOAOB U raIOr€H3aMEIICHHBIX.
Pacuernble 3apaun. Haxoxaenne MoneKyIsipHON (OpMyIbl BEIIECTBA MO €0 OTHOCHUTEIHHOM IUIOTHOCTH M MAacCOBOM J0JIe
3JIEMEHTOB B COEUHCHUSIX.
JlemoHcTpanuu:
5. Mogenu MoJeKy1 MeTaHa, alleTuiIeHa, dTUJIeHa U OCH307Ia.

6. IMomyueHnue MeTaHa U3 aleraTa HaTPHUS U TUAPOKCHIA HATPHSI.

7. OTHOIIIEHUE TIPEICIBHBIX YIIIEBOIOPOIOB K paCTBOpPaM KHUCJIOT, IIeJI04YEeH, TIepMaHraHaTa Kajiusl.

JlabopaTopHbIe ONbITHI:

1. U3roToBiieHne MOAEIEH yTiIeBOJOPOIOB U UX TaJOT€HONPOU3BOIHBIX.

IIpakTnyeckune padoThbI:

1. KauecTBeHHOE omnpeAeieHne yriaepoaa, BOJI0PO/ia, XJIOpa B OPraHMYECKUX BEIIECTBAX.

Huxnoankanwet. llouarue o nukIIoankaHax U ux cBorictBax. ['oMonorudyeckuit psg u obmias hopmysa nukioankaHoB. M3zomepus
[UKJIOATIKAHOB:  CTPYKTYpHas(yTJIEpOJHOTO CKeJieTa), TMPOCTPAHCTBEHHAss TeOMETpuYeckas wu3omepusi (I[Uc-, TpaHC),
MEXKJIacCOBast. XMMUYECKHUE CBOMCTBA IIUKIIOAIKAHOB: TOPEHUE, PA3JIOKEHUE, PAJUKaIbLHOE 3aMelleHne, n3oMepusanus. Ocoobie
CBOMCTBA UMKJIONPOIaHa, UKI00yTaHa.

HenpenenbHblie yriaesoaopoast (6 4.)
Henpeoenvhbvle y2ines000poonvl psada smuieHa (AnKeHbl).

O6mas hopmyna. 'omonornueckuit psii. DNEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE. G — CBA3U U T- CBSI3H,
Sp? —rubpuau3anys.

Homenknatypa. WM3omepus: cTpykTypHas (YTJIEpOJHOTO CKeJieTa, TOJIOKEHUS JIBOMHBIX CBSI3€H, MEKKJIAacCOBas),
MIPOCTPAHCTBEHHAS TeOMETpUUYEcKast n3oMepus (I1c- U TpaHC-) Ha IpuMepe OyTeHa-2.

MexaHu3M peakimu 3IEKTPOPUIHLHOTO MprucoeAnHeHUs. DU3NYECKre CBOMCTBA. XUMHUYECKUE CBOMCTBA: MPUCOCTUHECHHE
BOJIOPO/JIa, TaJIOT€HOB, TAJIOTEHOBOAOPOJOB, BObI (ITpaBmwjio MapKOBHUKOBA), OKUCIICHUE, MTOJIUMEPU3AIUs (MOHITUE CTEHEHU
MOJIMMEPU3AIUH, JIEMEHTAPHOTO 3B€Ha, MOHOMEpa). KadecTBeHHbIE peaKMy Ha KPaTHYIO CBSI3b.



[Toydyenue yriaeBoaopo10B (aJIKEHOB) peaklMel AerupupoBaHus, IeruapaTainuei cnupToB (paBuiio 3aiilieBa), KPeKUHT
AJIKAHOB, JIETaJJarMHUPOBAHUE JUTAJIOTEHIIPOU3BOHBIX ATKAHOB, IETUpOrajareHupoBanue (mpaBuiio 3aifiiena).
[IpuMeHeHre FTUIICHOBBIX YIJIEBOJIOPOJOB B OPraHMYECKOM CHHTE3E.
JlemoHcTpanuu:
7. Tlomy4yeHue 3TWieHa W ONBITHI C HUM. ['OpeHUEe 3TUJIEHA, B3aUMOJCUCTBUE ATUJIEHA C OPOMHON BOJOW U PAaCTBOPOM
NepMaHraHaTa KaJus.
8. [Toka3 00pa31oB U3AeNnil U3 MOJUITHIICHA U MTOJUIIPOTIUIICHA.
IIpakTuyeckas padora:

2. HOJ’Iy‘IGHI/IC OTHUJICHA U U3YUYCHHUC CTO CBOMCTB.

Ankaouenwt. Ilonstie 0 nueHOBBIX yrieBogoponax. Oomas ¢popmyna. Homenknatypa. M3omepusi: cTpykTypHas (yrjiepogHoro
CKEJIETa) U OTHOCUTEJIBHOIO PACTIONOKEHUSI IBOMHBIX CBsI3eH (KyMyIHMpPOBaHHbBIE, CONPSKEHHBIE, N30JIMPOBAHHbIE).
XVMMUYECKUE CBOWCTBA: PEAKLUM IPUCOECAUHEHMs (THAPUPOBAHUE, TaJOreHUpPOBAaHME, THJporajarecHupoBaHue). Peakuus
nonmuMepusanui. Kaydyk kak OpHpOAHBIA MOJKUMEp, €ro CTpoeHue cBoicTBa. Bynkanuzanus. [Ipobnema cuHTe3a kaydyka U
peuenue ee. Cepreit BacunbeBuu JlebeneB. byiHu BeIMKOro moaBura.
AnKunsl. AUETUIEH KaK IPEICTaBUTENb aJIKUHOB — YIJIEBOJOPOAOB C TPOMHOM CBSA3bIO B MoJieKyje. OOmas ¢popmysa cocTasa.
['omonoruueckuid psa. OJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue, SpP-rudpuausanusa. Homenknatypa.  M3omepus:
CTpYKTypHas (YIJI€pOAHOTO CKEJeTa, MOJOKEHUSI KPATHOM CBSI3H, MEKKIIACCOBAs ).
duznyeckne cBOMCTBA ANKUHOB. OCOOCHHOCTH XMMUYECKHUX CBOMCTB alleTUiIeHa. Peakiiny nprucoeIMHEHUs: THIPUPOBAHHE,

raJIOrTEHUPOBAHNE, T'MAPOTAJOreHUpoBaHue, ruaparauus (peakuus Kydeposa), ruaparanus TOMOJIOTOB aleTHIEHA (IIpaBUIIO
DnbpTeKOBa), MPOIyCKaHUE alleTUJeHa Yepe3 aMMHauHblil pacTBOp OKCHAa cepedpa WM aMMHMayHBIA pacTBOpP OKCHJA
OJHOBaJICHTHOM Meau. KauecTBeHHAas peakiys Ha AJIKUHBI C KOHLIEBOM TPOWHOM CBA3BI0. JluMepu3anus, TpuMepr3anns aleTuiIeHa
B OeH30i1. OKucieHue.
[ToslyyeHne ajKWHOB: METAHOBBI M KapOWIHBIM CIIOCOOBI, JETUIpOrajlareHUPOBAHHUE [UTAJIar€HIIPOU3BOJHBIX  AJIKaHOB,
IIpuMeHeHne aneTuieHa B OpraHM4ecKOM CHHTESE.
JdeMoHcTpaum:

9. Ilonyuyenue anerusieHa (KapOWUIHBIM CHOCOOOM), TOpPEHHE €ro, B3aUMOCHCTBHE ¢ OPOMHOM BOJOH M PacTBOPOM

NepMaHraHaTa Kajiusl.

ApomaTu4yecKue yrjesoaopoabl (6 yacos).
Apenst. benszon kak mnpeacraBuTenb apeHoB. OTkpeiTHEe OeHzosa. O6mias ¢opmyna apeHoB. CTpoeHUE MOJIEKYJbl O€H30Ja.
Comnpsikenue m-cBsizeid. BiusiHue cTpoeHUsi Ha XMMUYECKHME CBOMCTBA. XHMMHUYECKHE CBOMCTBa OeH301a. MexaHu3Mm peakuui



ANEKTPO(PUIBHOTO 3aMEUIEHUs: TajJOr€HUPOBAaHUST U HUTPOBAHMS O€H307a W €ro ToMoJIoroB Peakiuu 31eKTpoHIbHOTO
3aMEIIeHHs] ¢ ydacThueM OeH30J1a: raJoreHupoBaHue, HUTPOBaHUE U ajnkuiupoBaHue. peakuus Opuaens-Kpadrca. Mexanusm u
YCIJIOBUSI MIPOBEJICHUSI PEaKLUU PaAUKaIbLHOTO XJIOpUPOBaHUs OeH301a, paJuKalibHOE XJIopupoBaHue Oensona. Karanutuueckoe
TUApUpPOBaHUE OEH30JIA.

["omonoru Oen3ona. M3omepust 1 HOMEHKIIATypa apeHoB, UX NOJydeHre. B3auMHoe BIMAHHE aTOMOB Ha IPUMEPE TOIYOJIA.
Opuentantel | u Il poma B peakmusx 3amerieHus ¢ ydyacTHeM apeHOB. Peakmmu OOKOBBIX IeTie ankmiOeH30J0B. Peakiuun
MIPUCOEINHEHNS U OKUCIIECHUS.

[Tomyuenue 6en3omna: u3 HeQTH, peakius 3eaTuHCcKoro, peakius Kazanckoro-Ilnate. I[Tomydenue romosnoros 6eH3ona.

[IpumeHnenue OeH301a U €ro romMoJioroB. [IoHATHE O SAIOXMMHMKATax M MX HCIOJb30BAHHUE B CEIBCKOM XO3SHCTBE C
coOroieHreM TpeOOBaHUI OXpaHbl IPUPOIBI.

I'eneTnyeckas CBA3b MEXIY KIIACCAMU yTIEBOAOPOIOB.
2.4. IlpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB (3 4.).

[Ipupoausiii ra3. [lomytHsie HedTsHBIE ra3bl. HedTh u HepTenpoaykThl. @usnueckue cBoiicTBa. CriocoObl epepadboTKu
He(Tu. [leperonka. KpekuHr repmudeckuii u katanutuyeckuil. Kokcoxummueckoe mpou3BOICTBO.
JleMoHcTpanuu.

10.Komnekuus «IIpupoansie HCTOYHUKY yriieBoAopooB». Komnekuus «IIponykTel nepepaboTku HeQTH.

JlabopaTopHbIe ONBITHI
2. O3HaKkoMJIeHUE ¢ 00pa3LaMu MPOAYKTOB HepTenepepadoTKH.

Konumponvnasa paooma Ne 1: YrneBonopoasl. [IpupoaHbie HCTOYHUKH YTII€BOI0POIO0B.

Tema 3. Kucaopoacoaep:xamme oprannieckne coefuHenus (24 4.).
Cnuptsl 1 penoJnl (6 4.)

Knaccudukanus kucaopoocofepx ainux OpraHndeckKux CoeIMHEHUH.

Cnupmui. CoctaB u knaccuduxanus cnuptoB. [lonstue QyHkumoHanbHOM rpynnbl. HomeHknarypa: 3amecTuTeNnbHas,
TpuBranbHast. OCOOEHHOCTH SJECKTPOHHOTO CTPOCHUSI MOJIEKYJT cupTOB (+1 3ddeKT ankuimbHOTrO paarkaa), MoasIpHOCTb CBI3U
O-H. N3omepus cnupToB: CTpYKTypHas (MOJOKE€HHWE (PYHKUIMOHAIBHOW TPYMIbl, MEXKIAcCOBas, YTJIEPOJHOTO CKEJETa).
Pu3nyecKre CBOMCTBA CIIUPTOB. MEKMOIIEKYIIIpHAs: BOJOPOAHAS CBS3b.

XuMHUecKre cBOMCTBa cUPTOB (¢ pa3pbiBoM cBsi3u O-H, cBsa3u C-OH, C-C): B3aumo1elicTBHE CO IIETOYHBIMU METAIIJIAMH,
OKHCJIEHUE, B3aUMOJICHCTBUE C raJOr€HOBOJOPOAaMU, KapOOHOBBIMHU KHCJIOTAMHU, MEXMOJEKYISIpHAs U BHYTPUMOJIEKYJISIpHAs



neruaparainus, roperue, Peakuus Jledenesa. [lomyuenue cniupToB U3 MpeiefbHBIX (Yepe3 raJoreHIPOU3BOIHbIE) U HEMPEACIbHBIX
yTJIeBO10p010B. [IpoMBITIUIEHHBIN cCMHTE3 MeTaHoIa. Du3noIornyeckoe IeMCTBUE METaHOJIa U ATaHoIa.

DTWICHTJIMKOJIb W TJIUIEPUH KaK IMPEeICTaBUTEIM MHOTOATOMHBIX cHUpTOB. Du3nyeckue cBOWCTBA. B3amMHOe BiIusHHE
aTOMOB B MoJieKyJie. OCOOCHHOCTH UX XMMHUYECKUX CBOMCTB. KauecTBeHHas peaKiusi Ha MHOTOATOMHBIE CTUPTHI. [IpakTudeckoe
HCIIOJIb30BaHUE.

@Denonvt. Denon, romosoru heHona (UX CTPOSCHUE, OTINIHE 110 CTPOSHUIO OT APOMATUIECKUX CITUPTOB).

dusnueckne cBoiicTBa (eHona. B3zamMmHOE BIMSHUE aTOMOB B MOJIEKyse (eHoma. XHMMHYECKHE CBOMCTBA (peHOJa:
B3aMMOJICHCTBHE C HATPUEM, ITIEI0YHI0, OPOMOM, THAPUPOBAHUE, KAUECTBEHHASI peaKIlvs, HuTpoBaHue. [lomkonnencamnus ¢henoa
¢ hopmanpaerugom. I[lomyduenue denona. [Ipumenenue ¢enona. CrocoObl OXpaHbl OKPYXKAIOMIEH CPEbl OT MPOMBIIIIEHHBIX
OTXOJI0B, CoJIepKamux (HEeHOI.

PacuerHble 3aga4n.
PacdéTpl M0 XMMHUYECKUM ypaBHEHUSIM IIPH YCIIOBHH, YTO OJIHO U3 PEarupyrolux BEIIeCTB JaHO B U30BITKE.

JleMoHcTpanuu:
14. B3aumoericTBue geHosa ¢ pactBopoM xsopuja sxenesa (111)? 6poMHoi BOJ0M U pacTBOPOM THIAPOKCHIA HATPHSI.
JlaGopaTopHbIe ONBITHI:

3. BzaumoneiictBue 3tanosa ¢ okcuaoM meau (II).
4. BzaumogpeiictBue riuiepuna ¢ rugpokcuioM Menu (II) (kauectBeHHast peakiiysi HA MHOTOQTOMHBIE CITUPTHI).

Aasbaeruasl. Keroubl. KapOooHoBbie kucioThI (9 4.)

Aabaernabl. Keronbl. CTpoeHue anbAeruioB, U KETOHOB, (YHKIHMOHAJIbHAs TIpyNna, €€ 3JEKTPOHHOE CTPOEHUE,
OCOOCHHOCTH JIBOMHOM CBsi3W. B3anmHOe BiMsSIHUE aTOMOB B MoOJeKyJax. ['omonoruueckuit psin anpaerugoB. Homenknarypa
aNbICTUIIOB W KETOHOB. M3omepusi. dusmyeckue cBoCTBa (opMmayblIeruia U €ro roMOJIOTOB. XUMHUYECKHE CBOWCTBA
aJbJICTUIOB: TUJIPUPOBAHNUE, OKMCIICHUE aMMHUAYHBIMU pPacTBOpaMH OKcuaa cepedpa u ruapokcuna meau (l1). Kauectenunie
peakunu Ha anpaeruiasl. [Ipucoequuenue cupTos.

OcoOeHHOCTH peakuu OKHUCIIEeHHs KeTOHOB. IlomyueHue anmpAerusioB M KETOHOB OKHCIeHHEeM cnuptoB. [lomydenue
YKCYCHOTO aJIbJIeTH/1a THAPATALMEN allETUIIEHA U KaTAJINTHYECKUM OKUCIICHUEM 3THieHa. [I[puMeHenrne MypaBbMHOIO U YKCYCHOTO
aNnbAETUI0B. AIIETOH - BAXKHEUIIUN MPEICTABUTENL KETOHOB, €0 MPAKTUYECKOE UCTIOJIb30BAHHUE.

Kapo6onoBbie kuciaotTbl. CTpoeHre KapOOHOBBIX KUCJIOT. DIIEKTPOHHOE CTPOEHUE KAPOOKCUILHOM Ipynibl, 0ObSICHEHHE
MOABMXHOCTU BoAopoaHoro atoma. Kinaccudukanus. ['omonoruueckuit psii mpeaeibHbIX OJHOOCHOBHBIX KUCI0T. HomenkiaTypa
KapOOHOBBIX KUCHO0T. M30Mepus. @usznueckre cBOMCTBAa KapOOHOBBIX KUCIIOT U UX 3aBUCUMOCTD OT CTPOCHUSI MOJIEKYI.



OO011e CBOMCTBa HEOPTraHMYECKUX U OPraHUYECKUX KHUCIOT. BiusHue yrieBoJopOoAHOIO pajivKaia Ha CUITy KapOOHOBOM
KUCIOThl.  Peakiust arepudukaium, ycioBus ee npoeaeHus. OcCOOEHHOCTH MypaBbUHOM KUCIOTHI. [lomydeHne kapOOHOBBIX
KUCIOT W TnpuMmeHeHue. Kparkue cBeieHHs O HeNpenelbHBIX KapOOHOBBIX KHciOTaX. KapOOHOBBIE KHCIOTHI B MPHUPOIE.
buonornyeckas poyib KapOOHOBBIX KHUCIIOT.

['eHeTnyeckas CBSI3b yIIEBOIOPOAOB, CHUPTOB, alIbIACTUIOB U KETOHOB, KAPOOHOBBIX KUCIOT.

Pacyernblie 3axaun
Pacudersl Ha HaxX0XAEHNE MacCOBOM JI0JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE.
Omnpenenenre MacCOBOM MM 00BEMHON JJOTU BBIXO/IA MPOAYKTA PEAKIIMH OT TEOPETUUECKU BO3MOKHOTO.
JlemoHcTpanuu:
15. PacTBOpeHuE B alleTOHE pa3InYHbIX OPraHUYECKUX BELIECTB.
16.B3aumozpeiicTBre anbaeruaa ¢ aMMUadYHbIM pacTBOpoM okcuja cepedpa (1) u ruapokcuaa menu (1I).
JlaGopaTopHbIe ONBITHI:
5.0kucneHue 3TaHans aMMUaqHbIM pacTBOpoM okcua cepedpa (I).
6. Oxucnenue staHais rugpokcunom meau (1I).
IIpakTnyeckune padoThbI:
3. XMMHMYECKHE CBOMCTBA YKCYCHOM KHUCIOTHI. CpaBHEHHE CHWJIBl YKCYCHOM M COJSSHOM KHCIOT B PEAKIUAX C LIMHKOM.
B3auMopeiicTBue yKCyCHOM KUCIOTHI C OCHOBHBIMU OKCHJIAMU, OCHOBaHUSIMU U coyisiMU. KauecTBeHHas peakiys Ha KapOOHOBbIE
KHUCJIOTBI.
4. Pemenne dSKCIEPUMEHTAIIBHBIX 33/1a4 HA PACIIO3HABAHUE OPraHUYECKUX BELIECTB.
KounTtpoabnas padora Nel. CriupTsl, aJibJIeTUAbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI.
3.3. CaoxHblie 3¢upsbl U KUPHI (3 4.)

Crpoenue cnoxubix a3¢upoB. Homenknatypa. M3omepus. Peakuus stepudrkanmm. OOpaTUMOCTh peakiu STepUPUKALIIH.
[IMunponus cnoxHbIX 3¢upoB. [IpakTuueckoe UCronb30BaHNE

Kupsl — cnoxHbele 3pupbl rMiepuHa W KapOoHOBbIX KucinoT. CoctaB U cTpoeHue >xupoB. HomeHkmatypa u
kinaccudukanus xxupo. Macna. XXupsl B npupone. buonorudeckue ¢yHkiumuu xkupoB. Ousndeckne M XUMHUYECKHUE CBONCTBA
KHUpoB. OMbLUIEHHE KUPOB. [ naprupoBanue KUAKUX KUPOB. [IpoayKThl nepepaboTKu KUPOB.

Mpbina Kak CoOJM BBICIIMX KapOOHOBBIX KHCIIOT, UX Motomiee jeiictBue. [loHSATHE O CHHTETHMYECKHX MOIOUIMX
cpeactBax(CMC). 3amura npupoasl ot 3arpsisaerns CMC.

PacuerHnble 3a1a4n
PacueTrsl Ha Hax0kAEHUE MAaCCOBOM JI0JIM YHCTOTO BEIIECTBA M BbIX0/1a MPOAYKTOB PEAKIINH.



JlabopaTopHbIe ONbITHI:

7. PacTBOPUMOCTB KUPOB, AOKA3aTENBCTBO UX HEMPEAECIBHOTO XapaKTepa, OMBUICHHE KHPOB.

8. CpaBHeHnue cBoiicTB Mbu1a 1 CMC.

9. 3HaKOMCTBO C 00pa3iamMyu MOIOIINX CPEACTB. V3yueHue ux coctaBa U HHCTPYKIIUH 110 IPUMEHEHHUIO.
3.4. YraeBoapl (6 4.).

Momnocaxapuowi. I'moxko3a. Ctpoenne Monekyisbl. @opmynsl @umepa. Tayromepus. Popmynsl Xeyopca. OnTuueckas
(3epkanpHas) uzomepus. OU3NUECKUE U XMMHUYECKHE CBOWCTBA TIFOKO3bl. 3aBUCUMOCTh XWMHUYECKHX CBOMCTB TJIFOKO3bI OT
CTpOEHHUS MOJIEKYJIbl. B3anMoeiicTBre ¢ THAPOKCHIOM MEIU TPU KOMHATHOW TeMIIepaType ¥ pH HarpeBaHUH, dTepUUKAITHS,
peakiusi «cepeOpsiHOrO 3epKayiay, TUApHpoBaHUe. Peakiiuu OpOokKEeHHs TIIOKO3bI: CIIUPTOBOTO M MOJOYHOKHUCIOTO. ['Moko3a B
npupone. buonmornueckas poJib TIIOKO3bl. [IpuMeHEHHE TIII0KO3bl HA OCHOBE €€ CBOMCTB. PpyKTO3a KaK H30MEp TIIIOKO3BI.
CpaBHEHHE CTPOCHUE MOJIEKYJT 1 XUMHUYECKUX CBOMCTB IJTIOKO3bI U PpyKTO3bl. DpyKTO32a U ee Ouosornueckas poiib. [Ipumenenue
TJIFOKO3bI U PPYKTO3BI.

Hucaxapuowt. Caxaposa. CTpoeHue nucaxapuaoB. BocctanaBiauBarolye 1 HEBOCCTaHABIMBArOIME qucaxapuel. Caxaposa,
JAKTO3a, MajbTO3a, UX CTPOCHHE U OHOJOTUYEcKast poiib. ['uaponus aucaxapusoB. [IpombllIeHHOE MOYYEHHE caxapo3bl U3
MPUPOIHOTO ChIpbs. [IpuMeHeHne qucaxapuaos.

Hoaucaxapuowl. KpaxMan U LEIUIION03a — MPEACTABUTENHN MPUPOAHBIX MOIUMEpoB. CpaBHHUTENbHAsI XapaKTEPUCTHUKA.
Peakiusa nonmmkonaencanun. @uU3n4ecKue U XUMUYECKUE CBOMCTBA IMOJIMCAaxXapuaoB. [ naponns nonucaxapuioB. KauecTBeHHas
peakuusi Ha Kpaxmain. HaxokaeHue nojucaxapuioB B TOpupoae, uUx Ouonorumueckas poib. [Ipumenenue. Ilonstue 00
MCKYCCTBEHHBIX BOJIOKHAX. B3anmoelicTBHE HETI0I03bl C HEOPTaHUYECKUMH U KapOOHOBBIMU KHCIIOTaMU. AIIETATHOE BOJIOKHO.
JlabopaTopHbIe ONbITHI:

10. BzaummopeiicTBHE TIIFOKO3BI cO THAPOKCHAOM Mean (I1) mpu 0OBIYHBIX YCIOBUSAX U TIPHU HATPEBaHUH.

11.  BzaumopeicTBHE ITIOKO3bI C aMMHAYHBIM pacTBOpoM okcuaa cepedpa (I).

12.  BsaumogetictBue caxapo3ssl ¢ ruapokcugom meau (11).

13. BzaumogeiicTBHe Kpaxmasa ¢ HOI0M.

14,  Tunponu3 kpaxmarna.

IIpakTnueckas padora:

5. Penienue skcrniepuMeEHTaIbHBIX 33124 Ha MOJIyYEHHUE U PACTIO3HABAHUE OPTraHUYECKUX BEUIECTB

Tema 4. A3oTcoaep:kaime opranudeckue coequHenus (64.)

Amunst (3.u.). CoctaB 1 CTpO€HHE aMUHOB. AMUHOTpynna, ee crpoeHue. Knaccudukanus, n3omepusi 1 HOMEHKIJIATypa aMUHOB.
DuU3nYECKre CBOWCTBA aMUHOB. XMMHUYECKUE CBOKMCTBA AaMUHOB: B3aUMOJIEMCTBUE C BOJIOW M KUCIIOTaMU. [lonyuenue amutos.



AHUIIUH, €ro CTPOEHHE, B3aUMHOE BIIMSHHE aTOMOB, NMPUYMHBI OCIA0JIEHHS OCHOBHBIX CBOMCTB B CpPaBHEHHHM C aMHUHaMU
npenenbHoro psiaa. [lonyyenue aHwiMHa U3 HUTPOOEeH301a (peakiius 3UHUHA), 3HAYCHUE B Pa3BUTUN OPraHUYECKOTO CUHTE3A.
Amunokucnomer (3 u.). CocTaB U CTPOCHHE MOJEKYJ aMHHOKHUCIOT. M30oMepusi aMUHOKUCIOT. Onmuueckas uzomepus
amunokuciom. JIBOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€ MPUYHMHBL. B3anmoelcTBre ¢ OCHOBaHUSAMH,
CIJIbHBIMH KHCIIOTaMH, MeETaJUIaMHM M HX OKCHJaMH, CHOuUpTamMd C oOpa3oBaHUEM CJIOXKHBIX ddupoB. OOpa3oBaHue
BHYTPUMOJIEKYJISIPHBIX coJiel (OMmoIsipHOTO HOHA). Peakius moaukoH1eHcaui aMUHOKUCIOT. B3anMoelicTBe aMUHOKHCIIOT €
KHCJIOTaMU. bronornueckoe 3Ha4UeHUE 0.-aMHUHOKHUCIOT. [ [puMeHeHrne aMMHOKHUCIIOT.

['eneTnueckast CBA3b aMUHOKHUCIIOT € JPYTUMH KJIACCaMU OPraHUYECKUX COEIMHEHUN.
JlemoHcTpanum:
18.  JlokazarenbcTBa HaIM4Ms (PYHKIIMOHAIBHBIX TPYII B pACTBOPaX aMUHOKHCIIOT.
beaxku kax npupoomnsvie ouononumepwi. Hyxneunoevie xuciomor (3 u.). OCHOBHbIE aMHUHOKHCIIOTBI, 0Opa3yroIire OCIIKH.
[lentunel. benku. IlepBuunasi, BropuuHas M TPETHUYHAs,, YETBEPTUUHAS CTPYKTYphbl O€NKOB. XUMHUYECKHUE CBOMCTBA OEIKOB:
JIeHaTypalys, TUAPOJIU3, KAYeCTBEHHBIC (IIBETHBIC) PEAKIIUU. Y CIEXU B U3yUYEHUU CTPOCHUS U CUHTE3€ OEITKOB
O6mmit mmaH cTpoeHus: HykieoTunoB. [lepBuuHas, BTOpuuHas © TpeTuyHas CTPYKTypsl Mosekynbl JHK. ITlpunmun
KOMIUIEMEHTAPHOCTHU B noctpoeHun ABorHou crnupanu IHK. Poib HyKIE€MHOBBIX KHCIOT B KU3HEAECATEIbHOCTA OPTaHU3MOB,
ouonoruueckas posb JJHK u PHK
JleMoHCTpanum.
19. KauecTBeHHBIEC peaKIuy Ha OCTIKH.
20. Mogenu monexkynsl JJHK u paznuunbeix Bunos monexyn PHK.
JlabopaTopHbIe ONBITHI
15. [IBeTHBIE peakiuu Ha OEIIKU.
16. Pemenne skcriepuMEHTATBHBIX 337129 Ha TIOJYYEHHE U PACTIO3HABAHNE OPTaHMYECKUX BEIIECTB.

Tema 5. Xumusi BbICOKOMOJIEKYJISIPHbIX coeqnHeHu# (3 41.).

Knaccudukanuss BBICOKOMONEKYJSPHBIX COECOUHEHUH. [Ipupoonvie, uckyccmeeHnnvie u CuHmemuyeckue noaumepbsl.
JluneitHasi, pa3BeTBICHHAS U MTPOCTPAHCTBEHHASI CTPYKTYpa MOTUMEPOB. AMOP(PHOE U KPUCTAIIMIECKOE CTPOCHHE. 3aBUCUMOCTD
CBOMCTB MOJIUMEPOB OT CTPOECHUSI.

[Inactmaccel.  TepMmomiaacTHYHbIE M TEPMOAKTHUBHBIE  IulacTMacchl.  [lonmdTuiieH, TONMMOPONWICH,  MOJMCTUPOJI,
(dhenondopManbaeruIHbIE CMOJIBI, UX CTPOCHHE, CBOMCTBA, MPUMEHEHUE.



Bonokna. Cunrernyeckue BosiokHa. llomuadupHoe (J1aBcaH) M moaMamMHIHOE (KampoH) BOJOKHA, MX CTPOEHHE, CBOMCTBA,
IPAKTUYECKOE UCIIOJIB30BAHUE.
Onacmomepwi. IIpuposHble U CUHTETUUYECKUE KaydyyKd. MHOrooOpasue BUAOB CHHTETHUECKHUX KayudyyKoOB, UX clienuduueckue
CBOMCTBA U IPUMEHEHHUE.
[IpoOnemsbl TanpHEHIIEr0 COBEPIIEHCTBOBAHMS IOJTUMEPHBIX MAaTEPHAIIOB.
21. O6pa3upl MIACTMACC, CHHTETUYECKUX KAyYyKOB U CHHTETUYECKHUX BOJIOKOH.
22. CpaBHEHHE CBOMCTB TEPMOIUIACTUYHBIX U TEPMOPEAKTUBHBIX MOJIHUMEPOB.
IIpakTHyeckas padora:
6. HccnemoBaHue CBOMCTB MJIACTMACC M CHHTETHYECKHUX BOJIOKOH.
Pe3eps. [loBTOpeHne u 000011eHuUeE - 3 4.
Pemenue pacdeTHbIX 3a1a4.
OcCHOBHbBIE HAIpaBJiICHMsI Pa3BUTUS XMMHMUYECKON mpombliuieHHOCTH B PecnyOmuke KpbiM. AKTyanbHble MpOOJIEMBbI OXpaHbI
OKPY’KaroUIEH CPEIbI.

11 KITACC
(68 yacoB, u3 HUX 3 4. pe3epBHOE BpeMsl)
Tema 1. Baxxneiue XuMU4YeCKHe NOHATHSA U 3aK0HBI. [lepuognveckuil 3aK0H U NEPUOAUYECKAN CHCTEMA XUMMUYECKUX
3jiemeHTOoB /I. 1. MenaesieeBa Ha OCHOBE YUYeHHs 0 CTPOeHur aToMOB (12 yacos)

AtoM. Xumudeckunii asiemeHT. M3otonsl. [IpocThie U c10KHbIE BEIIECTBA.

3aKOH COXpaHEHMSI MAacChl BEIIECTB. 3aKOH COXPAHEHUS W MPEBPAlCHUS JHEPTUM IMPU XUMHUYECKHX peakuusx. Peiienue
pacyeTHBIX 3aja4.

3aKoH MOCTOSTHCTBA COCTaBa BellleCTBA. BellecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUSL.

3aK0H 00BEMHBIX COOTHOIICHHH. 3aKOH ABOTaIpo U €ro ClIeJACTBUA. Pelienne pacueTHbIX 3a1a4.

ATOMHBIE OpOUTaNH, S-, P-, d-, f-371eKTpOHBI. OCOOCHHOCTH Pa3MEIIECHHSI SJIEKTPOHOB 110 OPOUTANIIM B aTOMaX MaJIbIX M OOJIBIITUX
MEPUOJIOB. DHEPreTUYECKUE YpOoBHH, oAypoBHU. [lepuoanueckuii 3akon .M. MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOHA U
MEePUOANYECKON CHUCTEMbl XMMHUYECKUX JJIEMEHTOB C TeOpuel cTpoeHus aToMoB. KOpOTkHMil M JJIMHHBIN BapuaHThl TaOJIUIIbI
XUMUYECKHUX 31eMeHTOB. [losioxkeHne B epruoguYecKor CUCTEME XUMHUYECKUX SJIEMEHTOB BOJOPO/Ia, JTaHTAHOUI0B, aKTHHOUIOB
Y UCKYCCTBEHHO IOJYUYECHHBIX JIEMEHTOB.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXKHOCTH aToMoB. [lepuonuueckoe uU3MEHEHHWE BaJCHTHOCTH W Pa3MEpPOB aTOMOB.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCICHUS



Pacuemuvie 3a0auu. Beruucienne macchel, 00beMa WIM KOJIMYECTBA BEIIECTBAa IO M3BECTHOM Macce, 00beMy WM KOJUYECTBY
BEIIIECTBA OJIHOTO M3 BCTYNMUBIINUX B PEAKIUIO WU MTOTYUYUBIIUXCS B PE3YJIbTATE PEAKIIMM BEIIECTB.
Tema 2. Ctpoenne BemecTBa (7 4acoB)

Xumudeckasi CBs3b. BUIbI 1 MeXaHU3MBI 00pa30BaHUS XUMHUYECKOU CBSI3H.

KoBanentnas nenonsipHas cBa3b. KoBasieHTHas moJsipHas CBA3b.

HMonHas cBs3b. KaTMOHBI M1 aHUOHBI.

Metannuueckas cBsa3b. BonopoaHas cBs3b. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPTAaHUYECKHUX U OPraHUYECKUX BELIECTB.
Tuner KpUCTATTMYECKUX PEIIETOK M CBOMCTBaA BemecTB. Kocmuueckue anmasbl B Poccun. [Ipuanabl MHOT0OOpa3us BEIIECTB:
M30MEpHsl, TOMOJIOT S, aJZIOTPONUSL, H30TOIHS.

Pacuemmnuie 3a0auu. Berauciaenue Macchl (KOJMYECTBA BEIIECTBA, 00beMa) IMPOIYKTa PEAKIIUH, €CITH JIS €r0 MOJIyUYCeHHS JaH
pacTBOP C ONPEAECIEHHOW MAaCCOBOM J10JIEW UCXOJHOTO BELIECTBA.

Koumponvnas paooma 1. Ilepnonndeckuii 3aK0oH ¥ Iepuoguueckas cuctremMa xuMuueckux anemenToB /1. 1. Menneneesa Ha
OCHOBE YU€HHS O CTpOe€HUM aTOMOB. CTpOEHHE BellleCTBA

Tema 3. Xumnueckue peakuuu (7 4acoB)

Kiaccudukanyss XuMHYeCKUX peakiuii B HEOPTaHUYECKOW U OPTaHMYECKON XUMUMU.

CKOpOCTh pEaKIIUH, €€ 3aBUCUMOCTD OT Pa3IMYHBIX (DAKTOPOB. 3aKOH JICHCTBYIOIINX Macc.

OHeprus aktuBanuu. Karanus n katanu3atopsl.

OOpatumocTh peakuuii. XuMuueckoe paBHoBecue. CMelleHrne paBHOBECHUS MO IEUCTBUEM pa3inyHbIX (hakTopoB. [Ipunumn Jle
[[TaTenwe. [IpakTryeckasi 3HAYUMOCTh 3aKOHOMEPHOCTEW XUMUYECKON KUHETUKHU JIJI1 PA3BUTUSA XUMUYECKOW MPOMBIILICHHOCTH.
Jlemoncmpayuu. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHUECHTPAMU U TEMIIEPATYpbl. Pa3znoxeHnne nepokcuaa BoI0poaa B
MPUCYTCTBUM KATAIU3ATOPA.

Ilpakmuueckaa padoma 1. Bnusinue pa3nuuHbX PakTOpPOB Ha CKOPOCTh XUMUYECKOW PEaKLUU.

Pacuemnple 3a0auu. Borancnenre Maccol (KOJIMYECTBa BEMIECTBA, 00beMa) MPOAYKTa PEAKIIMK, €CJTH U3BECTHA Macca UCXOHOTO
BENIECTBA, COAEPKAIIECTO OMPEACICHHYIO JOJII0 TPUMECEH.

Tema 4. PactBopsl (7 4acoB)

JucnepcHbie cucteMbl. KostouiHbIe pacTBOPHI. 30711, TeIH.

Hctuaabie pacTBOpbl. CIIOCOOBI BRIPAKECHHS KOHIICHTPAIIUH PACTBOPOB: MaccoBast A0JIs pACTBOPEHHOIO BEIIECTBA, MOJIIpHAs
KOHIICHTpAIHSI.

DnekTpoiuTuueckas guccornuanusi. CUJIbHbIC U CTa0bIe SJIEKTPOIUTHI.

KucnoTHo-0CHOBHBIE B3aUMOICMCTBUS B pacTBopax. Cpena BOJHBIX paCTBOPOB: KHUCasl, HEUTpaibHasl, IICJIOYHAS.



HNonnoe npousseaeHue Boasl. Bogopoansiii mokasarens (pH) pactBopa.
['unponu3 opraHuyeckuxX U HEOPraHUYECKUX COCIMHEHU.
JemoncTpanuu. OnpeneraeHue cpeibl pacTBOpa ¢ MOMOIIbI YHUBEPCAIBHOIO HHIUKATOPA.
Jlabopamopnutit oneim 1. IpoBenenne peakiuii HOHHOTO OOMEHA JIsl XapaKTEPUCTHUKH CBOMCTB JIEKTPOJIUTOB.
Ilpaxkmuueckaa padoma 2. IIpuroToBI€HUE PACTBOPA C 33JAHHON MOJIIPHOW KOHLIEHTPalUen
Tema 5. JnekTpoxuMuyeckue peakuuu (5 4acos)
XUMUYECKUE UCTOYHUKH TOKA.
Psin ctanmapTHBIX AJIEKTPOAHBIX TOTEHIIUATIOB.
DNEeKTPOoJIU3 pacTBOPOB U PACILIIABOB.
Texnonorus noy4yenus: 6poma u3 pambl CakcKoro osepa.
[Tonsitue o koppo3uu MeTamioB. CriocoObl 3alUTHl OT KOPPO3UHU.
Tema 6. Metasuinbl (11 yacoB)
[TonoxeHue MeTamioB B IEPUOIUYECKON CUCTEME XUMUYECKUX d7IeMeHTOB. O011I1e CBOMCTBA METAJIJIOB.
DJIEKTPOXUMHUYECKUIN PsiJT HANIPSKEHU MeTauioB bekeTona.
OO61ue crnocoObl MOMyYeHUS METAIIJIOB.
0O0630p METAJJIOB IIaBHBIX MOATPYMI (A-TPYIIT) TEPUOJUIECKON CUCTEMbI XUMUYECKUX IJIEMEHTOB.
0O0630p MeTamoB mobouyHbIX nmoArpy (Bb-TpyIin) nepuoANYEcKOi CUCTEMbl XUMUUECKUX IJIEMEHTOB (ME/Ib, IIMHK, TUTAH, XPOM,
KeJIe30, HUKEIb, IUIaTUHA).
CnnaBbl METAJUIOB.
OKCHUIBI ¥ TUJPOKCUIBI METAJIIOB.
Jlemoncmpayuu. O3HaKoMIIeHHE ¢ 00pa3liaMu METaJJIOB U UX COeIMHEHUI. B3anuMoielicTBIE MIEOYHBIX U 1IET0YHO3EMETbHBIX
METaJUIOB ¢ BOAoW. B3anMozeiicTBue Meau ¢ KUCIOPOJAOM U cepoil. DnekTponn3 pactBopa xjopuaa meau (II). OnbiTel mo
KOpPPO3UU METAJIOB U 3aIlUTE OT HEE.
Jlabopamopnwtit onvim 2. B3auMo1eliCTBUE IMHKA U KEJE€3a C PACTBOPAMHU KUCIIOT U IIEJI0OYEH.
Jlabopamopnutit onetm 3. 3HaKOMCTBO ¢ 00pa3aMy METaUIOB U UX pyAaMu (padoTa ¢ KOJUICKITUSIMH).
Pacuemmnuie 3a0aqu. PacueTsl N0 XUMHUYECKUM YPABHEHUSIM, CBSI3aHHBIE C MACCOBOM J0JIEH BBIXOJA MPOIYKTA PEAKIIUU OT
TEOPETHUECKH BO3MOXKHOTO. Perienre KoOMOMHUPOBaHHBIX 33]1a4.
Ilpakmuueckaa padoma 3. Penienre 3KCIepUMEHTAIBHBIX 33/1a4 M0 TeMe «MeTauibDy».
Tema 7. Hemeranuasl (10 yacoB)
O0630p CBOMCTB HEMETAJIJIOB.



OKHCIIUTENHFHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA TUITUYHBIX HEMETAILIOB.
Oxkcuibl HEMETAIIIOB ¥ KUCIOPOAO0COACPIKAIIUE KUCTOTHI.
Bonopoansie coeiMHEHUST HEMETAIIOB.
['eneTnueckasi CBA3b HEOPraHUUECKUX U OPTraHUYECKHUX BEILECTB.
Jemoncmpayuu. O6pasupl HeMetauioB. O0pa3Lbl OKCHIOB HEMETAJUIOB U KHCIOPOJACOAEpKAIIMX KUCIIOT. ['opeHne cepwl,
docdopa, xene3a, MarHus B KUCIOPOJIE.
Jlabopamopnutit onvim 4. 3HaKOMCTBO ¢ 00pa3aMy HEMETAUIOB U WX MPUPOIHBIMU COCTUHCHUSIMH (paboTa ¢ KOJUICKITUSIMH).
Jlabopamopnutit onetm 5. PacriozHaBaHue XJIOPUIOB, CYIh(HaTOB, KApOOHATOB.
Ilpakmuueckasa padoma 4. PellieHre 3KCIIepUMEHTANBHBIX 3a/1a4 10 TeMe « HemeTtamiby.
Konumponwsnaa padoma 2. I'eHeTruecKas CBsI3b HEOPraHUYECKUX BEILIECTB
HpakTukym (3 4.)
Pemenune skcriepuMeHTaIbHBIX 33/1a4 110 HEOPTaHUYECKON XUMUH;
Pemienne sxcriepuMeHTaIbHbIX 337a4 [0 OPTAaHUYECKON XUMUU;
Pelienne npakTHYECKUX pacUETHBIX 33/1a4;
Tema 8. Xumusi v :xu3Hb. (34.)
XuMUs B IPOMBIIUIEHHOCTH. [IpMHIMITBI XUMUYECKOTO MPOU3BOJICTBA. [IpON3BOACTBO CEPHOIT KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
XHUMHKO-TEXHOJIOTMYECKUE TPUHIIUIIBI TPOMBIIUIEHHOTO MOTy4YeHus: MeTauioB. [Ipon3BoacTBo uyryHa. [IponsBoacTBo cramm.
Xumust B ObITy. XUMUYECKasi TPOMBIIIJIEHHOCTh U OKPYXKaloIlasi cpeia.
Peseps. IloBTopenue u 0000menue (3 4.)
['eHeTrueckas CBA3b OPraHMYECKUX U HEOPraHUYeCKUX BemecTB. OCHOBHbIE HANIPABICHUS PA3BUTUSL XUMHUYECKOM
npoMbiuieHHOCTH B Poccun u PecniyOnuke KpbiM. AKTyanbHbie TPOOJIEMbI OXpaHbl OKPYKAIOIIEH CPEebl.

TEMATHUYECKOE IINTAHUPOBAHHUE
HNPEIMETA «XUMMUSI (6a30Bblii yPOBEHBD)»
TemaTndeckoe IJIAHUPOBAHUE COCTABICHO C y4eTOM pabodeil mporpammbl BocnuTaHus (Moaynb «llIkompHBINA ypok»).
Peanusanus BocnuTareapbHOrO NOTEHIHANA YPOKA TPEAIIONAraeT:

* YCTAHOBJICHHE JOBEPHUTEIIbHBIX OTHOIIEHUH MEXIy YUYUTEIEM U €ro Y4YEeHUKaMH, CIOCOOCTBYIONIUX IO3UTUBHOMY
BOCIIPUSATHIO yUaITUMUCS TPeOOBAaHUN M TPOCHO yunTessl, MPUBJICUCHUIO UX BHUMAaHHS K 00CyX/1aeMOoi Ha ypoke HH(pOpMAIInH,



AKTUBU3Al[MU UX TIO3HABATEIIbHOU JIEATEIIbHOCTH;

* IOOYX/IEHHE WIKOJIBHUKOB COONIONAaTh HAa YPOKE OOILIEMPUHSATHIE HOPMbI MOBEACHMS, MpaBuia OOIIEHUS CO CTApUIUMHU
(yuuTensiMu) U CBEpCTHUKAMHU (ILIKOJIbHUKAMHU ), PUHIUIIBI Y4eOHOU TUCIUTIIIMHBI U CAMOOPTaHU3AIINH;

* IPUBJICYCHUE BHUMAHUS IIKOJIHHUKOB K IIEGHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YPOKax SIBJICHUN, OpraHU3aIlus uX padoThl C
MOJTy4aeMO Ha YpOKe COIMAIbHO 3HAYMMOM HH(pOpMaIeil — THUIIMUPOBAHHE €€ 00CYKIEHHUS, BBICKA3bIBAHHS YUAIIUMUCS CBOETO
MHEHHUS 10 €€ TTOBO/TY, BEIPAOOTKH CBOETO K HEMl OTHOIICHHS;

* ICMOJIb30BaHUE BOCIIUTATEBHBIX BO3MOKHOCTEN COMIEP KaHMS YUEOHOTO MPEAMETa Yepe3 JEMOHCTPALMIO AETSIM IPUMEPOB
OTBETCTBEHHOTO, TPAXKJAHCKOTO MOBEICHUS, TPOSBICHHS YETOBEKOIIOOUS U JOOPOCEPICIHOCTH, UepE3 MOAOOP COOTBETCTBYIOIINUX
TEKCTOB ISl YTE€HUS, 3a]1a4 JUIsl peIIeHUs, TPOOJIIEMHBIX CUTYyallui I 00CYKI€HHSI B KJ1accCe;

*IPUMEHEHHE Ha YPOKE UWHTEPAKTUBHBIX (OpM padOThl YyUalIUXCA: HMHTECIUICKTyaJIbHBIX WIP, CTUMYJIUPYIOIIUX
MO3HABATEILHYI0 MOTHBAIMIO HIKOJBHUKOB; TUAAKTUYECKOTO Tearpa, IJi€ MOJy4YeHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpajbHBIX MOCTAHOBKAX; JIUCKYCCUN, KOTOPHIE MAIOT yYaIIUMCS BO3MOXXHOCTh MPUOOPECTH OIBIT BEICHUSI KOHCTPYKTUBHOTO
JMasnora; TpynmnoBoi padoTsl WM pabOThI B Tapax, KOTOPbIE y4aT MIKOJILHUKOB KOMaHIHOM paboTe U B3aUMOJCHCTBUIO C APYTUMU
NETbMH;

* BKJIFOUEHHE B YPOK HUIPOBBIX MPOLENYP, KOTOPbIE MOMOTalOT MOAJAEPKATh MOTHUBAIUIO JIETEM K IMOJIYYECHHUIO 3HAHUU,
HaJA)XKUBAHUIO TTO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIIEHUN B KJIAcCe, IOMOTAIOT YCTAHOBICHUIO JOOPOXKEIAaTeIbHON aTMOChephI
BO BpEMSI YPOKa;

e opranuzanusi medcTBa MOTMBHPOBAHHBIX U 3PYAMPOBAHHBIX yYalUXCS HAJ MX HEYCHEBAIOIIMMH OJHOKJIACCHUKAMHU,
JAIOLIETo MIKOJIbHUKAM COIMATbHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3aUMHOI TTOMOIIIY;

* MHULIMMPOBAHUE U TMOJAJIEPKKA HCCIENAOBATEIbCKOW JIEATEIbHOCTH IIKOJbHUKOB B paMKax pealu3alud UMHU
WHJUBUYAIbHBIX U TPYHIOBBIX MCCIEAOBATEILCKUX MPOEKTOB, YTO JAACT IIKOJIbHUKAM BO3MOXKHOCTH MPUOOPECTH HaBBIK
CaMOCTOSTEJIbHOTO PELICHUsI TEOPETUYECKON MpoOIeMbl, HABbIK T'€HEPUPOBAHMS U OPOPMIICHUS COOCTBEHHBIX HJEH, HABBIK
YBOXUTEIHHOTO OTHOIICHUS K YYXXKUM UM, O(QOpMIICHHBIM B paboOTax Jpyrux HCCIEAO0BaTeIe, HaBBIK ITYyOJIUIHOTO
BBICTYIUIEHUS MEPE]] ayIUTOPUEN, apTYMEHTUPOBAHUS U OTCTAMBAHUS CBOEU TOUKHU 3PEHMUSI.

Nerm HanmMeHnoBanue pa3aenos/Tem KonunuectBo KonTponbHbIe [MpakTiueckue JlaboparopHble
4acoB paboThI paboThI OTIBITHI
1 Teoperndeckre OCHOBBI 6
OpraHUYeCKOi XHUMUH




2 YTeBo10po bl 23 1 2 2
[IpenenbHBIC YIIIEBOAOPOILI. AJKaHBL, 8 1 1
LUKIIOAJIKAHBI
HenpenenbHbpie yriaeBogopoabl 6 1 1
ApoMaTudecKue yriieBoa0pO/ bl 6
[TpupoaHbIe HCTOUHUKH 3
YTIIEBOIOPOIOB

3 Kucnopoaconepxaniue opranunueckue| 24 1 3 12
BEIIICCTBA
CrupTsl U HeHOIBI 6 1 2
Anpaeruapl,  KETOHBI, KapOOHOBBIC 9 1 2 2
KHCIIOTHI
CrnoxHble 3(UPHI U KHUPHI 3 3
VriaeBoasl 6 5

4 A3zoTtcoaepikaiue opranuyeckue 6 - - 2
BEIIeCTBA
AMUHBI. AMHHOKHCIIOTBI 6
benkn. HykiienHOBBIE KMCIIOTBI 3 2

5 Xumus BBICOKOMOJIEKYJISIPHBIX| 3 1
COeTMHEHNN

6 Pezeps. IloBropenue u o6o01eHne 3
Bcero 68 2 6 16

11 KITIACC

(68 yacoB, u3 HUX 3 4. pe3epBHOE BpeMsi)

Nerm HaumenoBanue pasienos/Tem KomnuectBo wacoB|  Kontponwshble | [IpakTuueckue JlaGopaTopHubie
paboThI paboThI OIBITHI

1 Baxsenme xuMudeckue nousatus u | 12
3aKkOoHbI. [lepuoguueckuil 3aK0H U
MepUOINYECKasl CUCTEMA




XHMHYECKUX dj1eMeHToB /I, U.
MeHeneeBa Ha OCHOBE YYEHUS O
CTPOCHUU aTOMOB
2 Crpoenue BeriecTBa 7 1
3 XUMHUYECKUE PEAKLIUU 7 1
4 PactBOpbI 7 1 1
&) DNEKTPOXUMHUYECKHUE PEAKIINU &)
6 MeTaisl 11 1 2
7 Hewmeramibl 10 1 1 2
8 [IpakTuKym 3 3
9 XUMHS ¥ )KU3Hb 3
10 Peseps. [lopTopenue u 06001eHne 3
Bcero 68 2 7 5
KAJIEHIAPHO-TEMATUYECKOE INTAHNPOBAHUE
NoNe Ne HasBaunue pasgena/t eM bl Hara [IpakTuueckas yacThb [Ipumeuanue
ypoKa | ypoka
B TEMe

IJIaH ‘ ¢dakt

10 KJIACC
(68 yacoB, U3 HUX 3 4. pe3epBHOE BpeMsl)

OPTAHUYECKAAd XUMUHIA
Temal. TeopeTnmyecKkKune OCHOBB OpPraHmuyeckod xuMuu (6 yacoB)




[Ipenmer opraHMYE€CKONW XUMUH.
Oco0eHHOCTH OpTraHUYeCKUX BELIECTB.

Hemoncmpayuu:

1. Kosekmust opraHn4ecKux BeIeCTB,
MaTepUasoB U U3JIEIUH U3 HUX.

2. PacTBOpHMOCTb OpraHUYECKUX
BEIIECTB B BOJIE U HEBOJAHBIX
pPacTBOPUTEIISX.

3. IlnaBnenue, oOyriaMBaHue U TOPEHUE
OpPraHUYECKHX BEIIECTB.

OCHOBHBIE ITOJI0KEHUS TEOPUU XUMHYECKOTO
CTPOEHHUSI OPTaHMYECKUX BEILECTB. JHAUEHUE
TXC.

[TonsiTHE TOMOJIOTOB ¥ N30MEPOB. AJITOPUTM
COCTaBJICHUS U30MEPOB.

OCo6EeHHOCTH CTPOEHUS ATOMOB YIJIEpPOAa B
MOJIEKYJIaX OPTaHUYECKUX BELIECTB.
KoBaneHTHbIE CBA3U B MOJIEKYJIaX,
MEXaHU3Mbl 00pa3oBaHus. ' ubpunuzanus.

Hemoncmpayuu:
4. Mopenu MOJIEKYJI ME€TaHa,
aleTuiICHa, JTUJIeHA, OCH30IIa.

MexaHu3MBbl pa3pbiBa KOBAJICHTHOU CBSI3U:
WOHHBIN U CBOOOHO-paIMKATBHBIN.

Pemenue 3ajay Ha HaXOXJI€HUE
MOJIEKYJISIPHOH (OPMYITBI OPTaHUIECKOTO
coelMHEeHus 1o Macce (00beMy) IPOIyKTOB
CrOpaHus

Tema2. YI'JJEBOJOPO JbI (23 yacoB)
IlpeneabHble YIJIEeBOAOPOAbl (AIKAHBI, HUKJIOATKAHBI) (8 yacoB)

Knaccudukanus yrieBoaopoaos.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
ajgkaHoB. 'oM0J0TH M M30MeEPHI ATKAHOB.

Homenknarypa ankanoB. ®uznyeckue
CBOWCTBA aJIKAaHOB.

JIaﬁopamoprte onbimbusl:




1.13roroBnenne Moesien yrieBoaopo10B U
UX TaJIOT€HOIIPOU3BOIHBIX.
9 3. XHUMHYECKHE CBOMCTBA aJIKAaHOB. Hemoncmpayuu:
5.0THOLIEHUE TIPEICTIBHBIX YIJIEBOIOPOI0B
K pacTBOpam KHUCJIOT, LIEI0YEH,
nepMaHraHaTa Kajusl.
10. 4. [TonyyeHue U TpUMEHEHHE aJIKAHOB.
11. 5. Pemenue 3amay Ha HaXOXIECHHUE
MOJIEKYJISIpHOU GOPMYIIbl BEmECTBA O
€r0 OTHOCHUTEIbHOW MIOTHOCTHU U
MAaCCOBOM J0JIE DJIEMEHTOB B
COCTUHEHUSIX.
12 6. Ilpakmuueckasn pabomalhel.
KauecTBeHHOE ompenesieHue yriepojua,
BOJOpOJa, XJOpa B OPTAaHHUUYECKUX
BElUIECTBAX.
13. 7. [TonsiTue o MUKIOAIKaHAX.
Homenknatypa, uzomepus.
14. 8. XHUMHUYECKHE CBOMCTBA IUKJIOAJIKAHOB.
HenpeneanbHnbe yraeBoagopoas (6 yacoB)
15. 1 DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
aJKeHOB. ['OMOJIOTHS U U30MEpHUS ATIKEHOB.
Homenknarypa.
16. 2 duszndeckue U XUMHUYECKHUE CBOMCTRBA, Jemoncmpayuu:
MOoJy4yeHue, IPUMEHEHHUE aJKEHOB. 6.IlonyueHue 3TUIIEHA U ONBITHI C HUM.
I'openue sTreHa, B3auMOAECHCTBUE ITHUIICHA
¢ OpOMHOI BOJIOH U pacTBOPOM
repMaHTaHaTa Kajusl.
7.ITokas 00pa3ioB U3aenuil U3 MOTUITHIICHA
Y TIOJIMITPOTTHJICHA.
17. 3 IIpakmuueckasn paboma Ne 2
[lonyueHune s3TUIEHA U U3YUYEHUE €TO
CBOWCTB.
18. 4 Ankanuensl. CTpoeHHe, CBOHCTBA,
npumenenue. Ilpupoausiii kayuyk. [Ipobiema




cunTe3a kayuyka. C.B. JleGenes. bynau
BCJIMKOTI'O ITIOJBHTIA.

19.

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
aJKUHOB. ['oMoON0THS U U30MEpPUS AJTKUHOB.
Howmenknarypa. [lonyuenue ankuHoB. U
MpUMEHEHHUE.

Hemoncmpayuu:

9.ITony4enue aneruiieHa (KapOuIHBIM
croco0oM), TOpEHHE €ro, B3aUMOJICHCTBHE C
OpOMHOM BOJION M paCTBOPOM IIEPMaHTaHATA
KaJIHs.

20.

XUMHUYECKHE CBOMCTBA aJIKWMHOB.

ApomMaTuu

ecCKHMeEe yraeBoaopoab (6 4acoB)

21.

DJIEKTPOHHOE U MPOCTPAHCTBECHHOE CTPOCHHE
OeH3ola.

22.

XuMmudeckue cBoicTBa OeH3osa. [loayuenue
oeH3oia

23.

I'omomnoru 6ensona. M3omepus u
HOMEHKJIATypa apeHOB.

24.

XuMHUYECKUe CBOMCTBAa FOMOJIOTOB OeH3011a,
IIpUMCHCHUC. ITousTHe o A0OXHUMHUKATaxX U UX
UCIIOJIb30BAaHKUE B CEIILCKOM XO35HCTBE C
cobimtoieHreM TpeOoBaHUN OXpaHbI
OPHUPOJIBIL.

25

[TonmyueHue apeHoB.

26

Cemunap: I'eneTuueckas cBA3b MEXIY
YII1€BOJIOPOAAMHU.

Hpmu

O H bl

€ MCTOYHHUKH yYyraieBoagopoagosB

(3 yaca)

27

[IpuponHbIE UCTOYHUKHU
yraeBoaopoaoB. IIpupoaHslil U mOMyTHBIE
HeTaHbIe Ta3bl. KaMeHHBIN yronb u
CIocoOBI eronepepadboTKu

Hdemoncmpayuu.

13. Konnexuus «IIpuponusie
UCTOYHUKHU YTJIEBOJOPOIOBY.
Konnexkuus «Ilpoayktsl nepepaboTku
HEPTHY.

28.

Hedts u ciocoOs1 mepepaboTku HEDTH.
Hedrenponykrs

Jlabopamopmnwvie onvimot:
2. O3HakoMJIeHHE ¢ 00pa3lamMu MPOAYKTOB
He(drenmepepabOTKH.

29.

Konmponvnasa paboma Nel.
Yraesonopoasl. [Ipuponusie
MCTOYHUKHU YTJIEBOJIOPOJIOB




TeMma3. KUCITOPOAJCOAEPXKAINMUE OPIAHUYECKHUE COEJUWUHEHM!S (24uaca)
Cnuprtsel U ¢ eHOJBI

(6 yacoB)

30. 1. Knaccudukanus Kuciopocoaepxammux
opraHn4eckux BemecTB. CTpoeHue
MpelebHBIX OJJTHOATOMHBIX CIIUPTOB.
HN3oMmepus 1 HOMEHKJIATypa.
31. 2 du3uUeCcKue U XUMHUYECKUE CBOMCTBA Jabopamopuvie onvimul:
CITUPTOB. 3. BzauMmoneilicTBue 3TaHoOJa C
okcuaom menu (11).
32 3. [TosrydyeHue cnupToB.
33. 4. MHoroaToOMHBIE CIUPTHI. DTUIICHTIUKOIb, Jlabopamopusie onvimoi:
riaunepul. CBoiicTBa, IpUMEHEHHUE. 4. BzaumoieficTBUE TIUIEpUHA C
ruapokcuiom meau (1) (kauecTBeHHas
peaxiusi HA MHOTOATOMHBIE CIIUPTHI).
34. S. DeHOJbl U ApOMATUYECKUE CITUPTHI. Hemoncmpayuu:
CtpoeHue, CBOMCTBA U MPUMEHEHHE (EHOJIA. 14. BzaumoneiictBue ¢eHoa ¢ OpOMHOMN
BOJIOW ¥ paCTBOPOM THIAPOKCHIA HATPHSI.
35. 6. Pemenue 3ama4u mo XUMUYECKUM YpaBHEHUSIM
MIPU YCIOBHH, YTO OJHO U3 PEarupyromux
BEIIECTB JIaHO B U30BITKE
AdbJAeruab,KeTOHB UM Kap0OoOHOBBE KHCHOTH (9 yacoB)
36. 1 Anpnerunsl u keTousl. CTpoeHue, Jlemoncmpayuu:
Howmenknarypa, nzomepus. duzndeckue 15. PacTBopeHme B alleTOHE pa3IMYHbIX
CBOMCTBAa. XMMHUYECKHE CBOMCTBA OPraHUYEeCKHUX BEIIECTB.
aJbJIeTUIOB U KETOHOB. 16.B3auMoelicTBrE aberua C
aMMHaudHbIM pacTBOpOM okcujia cepedpa (1)
u ruapokcuaa meau (I1).
37. 2 OCco0eHHOCTH peakIui OKHUCICHUS KETOHOB. Jlabopamopuvie onvimol:
[Tony4yeHne u MpUMEHEHUE aTbIACTUIOB H 5.  OkwucieHre 3TaHaIs aMMHAYHBIM
KETOHOB. pactBopoM okcupa cepedpa (I).
6. OxwucieHue dTaHAISA THAPOKCHIOM MEJIN
(1.
38 3 Kap6onossie kucnotel. Knaccudukamms.
Crpoenne monekyn. OyHKIMOHATbHAS




rpynna. MI3oMmepus 1 HOMEHKIATypa.
dusnueckue cBOMcCTBAa KapOOHOBBIX
KHCJIIOT

39

XUMUUYECKHUE CBOMCTBA, MOJIYYEHUE U
MpUMEHEeHHE KapOOHOBBIX KHUCIIOT.

40.

IIpakTuyeckas padora Ne 3.
XUMHUYECKHE CBOMCTBA YKCYCHOM
KHCJIOTHI.

41

I'enernueckas CBsI3b yriIeBOJOPOAOB,
CIIUPTOB, aJbJIETUIOB U KETOHOB,
KapOOHOBBIX KHCIOT.

42

Pemenue 3ama4y Ha onpeacicHUE
MacCOBOM HJIH O0BEMHOMN HOJAM BBEIXOdA
NPOJAYKTA PEaKIMH OT TEOPETUUCCKHU
BO3MOYHOTO.

43.

IIpakTuyeckas padora Ne 4. Pemenue
OKCHOCPHUMCHTAJIbHBIX 3aJla4 Ha
pacno3HaBaHHE OPraHUYECKUX
BEUIECTB.

44.

Konmponvnasa pabomaiNe2 no remam:
CHUPTHI, aJdbJETHIbI, KAPOOHOBHIC
KHCJOTHI.

Cnoxupble 3¢upbsl

up bl (3 yaca)

45.

CtpoeHue 1 CBOMCTBA CIOXKHBIX 3(PUPOB, UX
pUMEHEHHE.




46.

Kupsbl, ux cTpoeHue, CBOMCTBA,
npuMeHeHne. Moromue cpencraa.

Jlabopamopnwvie onvimot:

7. PacTBOpUMOCTB KUPOB, JOKA3aTEIbCTBO
UX HETPeleIbHOT0 XapaKTepa, OMbLICHHE
JKUPOB.

8. CpaBHenue cBorcTB Mbuta 1 CMC.

9. 3HaKOMCTBO C 00pa3IaMu MOFOIIHX
cpencTB. M3yuenue ux cocraBa u
MHCTPYKIMU MO MPUMEHEHHUIO.

47. Pemenue 3aau Ha Hax0XkA€HUE MaCCOBOM
JIOJIM YMCTOTO BEIIECTBA U BHIXOJa
MPOAYKTOB PEAKIUU.

YraeBoasl (6 yacoB)

48. Yrnesonbl. Knaccudukamms.

MoHoOcaxapuabl: HAX0XJAEHUE B
NpHUpPOJE, CTPOCHHE MOJIEKYJHI,
TayToOMepHs, u3oMmepus, Gusnyeckue
CBOMCTBA.

49. CpaBHEHHE CTPOCHHUS MOJEKYT U Jlabopamopmusie onvimoi:
XUMHUYECKHX CBOMCTB IIIOKO3bI U 10. B3aumoseiicTBUE TIIOKO3BI CO
bpykTo3bl. [lonyyeHune rnOKO3HI. runpokcuaom menu (II) mpu oOpIuHBIX

YCJIOBHSIX U NIPU HAIPEBAHUHU.

11. B3aumoaeicTBHE TIIFOKO3EI C
aMMHauYHBbIM PACTBOPOM OKCHJIa cepedpa
(D).

50. Hucaxapunel. CocTaB, CTpOEHHE Jlabopamopnvie onvimoi:
CBOMCTBA, MOJYyYE€HUE, IPUMEHEHHUE. 12. BsaumoeiicTBHE caxapo3bl C

ruapokcuaom meau (11)

51. [Tonucaxapunasl. CpaBHUTEIbHAA
XapakTepUCTHKA KpaxMaiaa u
IEJTI0JI036l (COCTAaB, CTPOCHHE).

52. CpaBHUTENIbHAS XapaKTEPUCTHUKA Jabopamopuvie onvimul:

KpaxMmalia U OCJIITIJIO3bI (XI/IMI/I‘-ICCI(I/IC

cBoiicTBa, npuMeHeHue). KauectBeHHas

13. BzaumoaeilicTBue Kpaxmaila ¢
HOIIOM.
14. 'maponn3 Kpaxmaia.




peakmus Ha Kpaxmaja. AmeTaTHoe
BOJOKHO.

53.

IIpakTuyeckas padora Ne 5. Pemenue
OKCIHNCPHUMCHTAJbHBIX 3aJla4 Ha
MOJIy4yeHUEe U pacrno3HaBaHUE
OpPraHMYCCKUX BCIICCTRB

TeMa4. ASOTCOIOJEPXANUNIUE OPIAHMU
AMHUHBI. AMUHOKHCJIOTBI. (6 4acoB)

YUECKUWUE COEJAMHEHMA (104acos)

54.

1

CocTaB U CTpOCHHE AMUHOB.
Knaccudukanms, n3omepusi 1 HOMEHKJIaTypa
aMHuHOB. PU3HUECKUE CBOIICTBAa aMUHOB.

55.

XHUMUYECKHEe CBOMCTBA aMUHOB U MOJIy4YCHHUC
AMHHOB.

56

AHWINH, €ro0 CTPOEHUE, CBOMCTBA,
nonyuyenue. [lonyuenue anuinHa U3
HUTpOOEH301a (peakuusi 3UHUHA), 3HaUEHUE
B Pa3BUTHM OPraHUYECKOr0 CUHTE3a

57.

AMWHOKHCIOTBI, UX CTPOCHUE, U30MEPHS,
¢dbu3nuecKkue CBOWCTBA, MPUMEHEHHE.

58

a1

XUMHUYECKNE CBOUCTBA aMHUHOKHUCJIIOT.

59

I'eneTnueckas cBjI3b aMUHOKHCIIOT C
JPYTUMH KJIacCaMy OPTaHUYECKUX
COEIMHEHNHN.

Bejku kak npupoaHbie OMONOTHMEPD

. HykJjienHOBBIC KHCJIOTHI (3 4.)

60.

benku — npupoansie nonumepsl. Cocras,
CTpoeHUE OENKOB. YCIeXu B U3yUCHUH U
CUHTE3E OEJIKOB.

61.

XUMHUYECKHE CBOCTBA OEIIKOB:
JNeHaTypamnus, THAPOJIN3, KAYECTBEHHBIEC
(LBETHBIE) pEaKIUU.

Hemoncmpayuu:

19. KauecTBeHHBIE peaKUU Ha
OenKu.

Jlabopamopmnwvie onvimol:

15. LIBeTHBIE peakuy Ha OEIKH
(buypeToBast M1 KCAaHTOITPOTEUHOBAS
peaxium).




62. 3 HyknenHOBBIE KMCTOTHI. Hdemoncmpayuu.
20. Mogaenu monekyasl JHK u
pa3iaudyHbIX BUJOB MoJiekya PHK.
Jlabopamopuvie onvimoi:
16. Pemenue 3kcnepuMEeHTaIbHBIX
3ajJa4y Ha MOJIy4YeHUE U
pacmo3HaBaHHEe OpPraHUYECKUX
BEIIECTB.
Tema 5. Xumusi BLICOKOMOJIEKYJISIPHBIX coelnHeHuil (3 yaca).
63. 1 Knaccudukarusi BEICOKOMOJICKYISIPHBIX Jemoncmpayuu:
COCIMHECHUMH. 21. OOpa3upl IUIaCTMAacC, CHHTETHYECKUX
Kay9yKOB U CHHTETUYECKUX BOJIOKOH.
64. 2 [Tnactmaccel. CUHTETHYECKHUE U Jemoncmpayuu:
UCKYCCTBEHHBIE BOJIOKHA. DJIacCTOMEPHI. 22. CpaBHEHHE CBONCTB TEPMOIIIACTUYHBIX U
JIOCTUKEHHSI POCCHUCKUX YUYCHBIX B TEPMOPECAKTUBHBIX TIOJUMEPOB.
HAalpaBJIEHUU CHHTE3a MOJHUMEPOB.
65. 3 IIpakTnueckas padora Ne6.

HMccnenoBaHue CBOMCTB mjacTMacc U
CHUHTCTHYCCKHUX BOJOKOH.

Pe3zepB. IloBTOpeHne u 06o00menue (3 4)

66. 1 [ToBTopenue u o6o0meHne. ['eHeTHIECKas
CBSI3b OPTaHUYECKUX COEJIMHEHMH.

67. 2 OCHOBHbBIE HaNpaBJIECHUS Pa3BUTHSA
XUMHUYECKOU MPOMBIIIJIEHHOCTH B
Pecny6auke Kpbim.

68. 3 AKTyaJlbHBIE TIPOOIEMBI OXPAaHBI

OKPYXKAIOIIENH CPEBI.

11 KUIACC

(68 yacoB, u3 HuX 3 4. pe3epBHOE BpeMsl)




Tema 1. BaxHelimne XUMHYeCKHE MOHATHUA U 3aKOHBbI [lepuoanyeckuii 3aKOH M MEPUOAUYECKAS CUCTEMAa XUMHUYECKHUX
3neMeHTOB J[. U. MeHneneeBa Ha OCHOBe YYeHHS O cTpoeHMH aToMOB (12 yacoB)
Ne Ne Tema Hara IIpakTuueckas 4acTh I[Ipumeuanue
YPOK | YPOK [Tnan dakT
a aB
TeMe
1 1 TexHuka 6€301aCHOCTH HA YPOKaX XUMHH. ATOM.
Xumuueckuii aneMeHT. [IpocThie u cioxHbIe
BEIIIECTBA.
2 2 3aKOH COXpaHEHMsI MACChl BEILIECTB. 3aKOH
COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPU
XUMHUYECKHX PeaKIusX. Pernenne pacyeTHhIX
3a/1ay.
3 3 3aKoH MMOCTOSIHCTBA COCTaBa BeliecTBa. BemecTa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHSI.
4 4 3aKoH 00BEMHBIX COOTHOIIEHUN. 3aKOH
ABorajpo u ero cieacTBus. Pemenne pacueTHbIX
3a/1a4.
5) 5 [Tepuonnueckwuii 3akon u [ICXD J1.U.
Menpeneena.
6 6 Crpoenne atoma. Hyxmunsl. M3oromsl. Pemenne
pacueTHBIX 3ajad.
7 7 CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
XUMHUYECKHX AJIEMEHTOB 1-3 mepuosos.
8 8 CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB
XUMHUYECKHX JJIEMEHTOB OOJIBITUX TIEPHOIOB.
9 9 CewmeticTa a5meMenToB. [Tonoxenne B [ICXD
BOJIOPO/Ia, JTAHTAHOUIOB, aKTHHOHJIOB H
HCKYCCTBEHHO MOJyUYEHHBIX 3JIEMEHTOB.
10 10 BanentHocTh. BasieHTHBIE BO3MOKHOCTH aTOMOB
XUMHUYECKHX AJIeMeHTOB. CTENeHb OKUCICHUS




11

11

dusnueckuii cmeica I13 u IICXD

12

12

Pacuernrie 3amaun. Beraucienue Maccel, 00beMa
WJIM KOJIMYECTBA BEIIECTBA 110 M3BECTHOI Macce,
00bEeMy MJIM KOJIMYECTBY BELIECTBA OJHOTO U3
BCTyHI/IBLHI/IX B peaKumo NN HOJIy‘II/IBH_II/IXCSI B
pe3yJibTaTe PEAKIUH BEIIECTB.

TEMA 2. CTPOEHUE BEIIECT

BA (7 yacoB)

13

XuMu4yeckasa cBa3b. BUJIBI 1 MEXAHU3MBI
00pa3oBaHUsl XUMUYECKOU CBSI3H.

14

KoBanenTHas HCIIOJISIpHAsA CBA3b. KoBanenTHas
MoJsIpHas CBA3b.

15

HNonnag csa3s. KaTnoHbl 1 aHUOHEL.

16

Merammueckas cBsi3b. BonopoaHas cBs3b.
[TpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI
HCOPTaHUYCCKUX U OPraHNu4YCCKUX BCUICCTB.

17

Tumnsr KPpUCTAJUIMUCCKUX PCIICTOK U CBOMCTBA
BemecTB. Kocmuueckue ainMasel B Poccun.
HpI/I‘lI/IHBI MHOFOO6pa3I/I$I BCIICCTB: U30MCpPU,
TOMOJIOrus, aJllIOTPOIINA, U30TOIIHA.

Hemoncmpaynu. Monen MOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX U METAJUIMYECKHUX
KPUCTAJUIMYECKUX perieToK. Moaenu
MOJIEKYJT U30MEPOB, TOMOJIOTOB.

18

Pacuernrie 3amaun. Beraucienmne Maccel
(xonMuecTBa BeIIeCTBa, 00bEMa) MPOAYKTA
peaKInu, €ClIv JIsl €T0 TIOJYYEeHHS IaH PacTBOP C
ONPEAECIEHHON MacCOBOM J10JIEN UCXOAHOTO
BEILECTBA

19

Konmponvnas paooma 1. Ilepuoouueckuii
3AKOH U NEPUOOUYUECKAA CUCIEMA XUMUYECKUX
anemenmos /I. H. Menoeneesa na ocnoge
yueHus o cmpoenuu amomos. Cmpoenue
eeujecmea

TEMA 3. XUMHNYECKHUE PEAKIHUMH (7 yacoB)




20

Knaccudukanmst XaMudecKux peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.

21

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT
pa3au4YHbIX (PaKTOPOB. 3aKOH JACHCTBYIONIUX
macc.

Jlemoncmpayuu. 3aBUCUMOCTb CKOPOCTH
peaKkuuu OT KOHIIEHTPAIIUU U TEMIIEPATyPHhI.

22

:‘)HepFI/IH AKTHUBAIlUH. Karanus n KaTaJIn3aTOPLI.

Jemoncmpayuu. Paznoxenue nepokcuaa
BOJOPOJa B IPUCYTCTBUU KaTaanu3aTopa

23

OO6patuMoCTh peakiuii. XuMHUYECKOe
paBHOBecue. CMeleHre paBHOBECHS T10]1
nericTBUEeM pa3uuHbIX pakTopos. [Tpunnum Jle
[Tarense.

24

[TpakTrueckasi 3HaUMMOCTh 3aKOHOMEPHOCTEHN
XUMHUYECKON KMHETUKU I Pa3BUTHUS
XUMHUYECKON MPOMBIIIJIEHHOCTH

25

Ilpakmuueckas paboma 1. BnusiHue pa3inyuHbIX
($akTOpOB HA CKOPOCTh XMMHYECKON PEaKIIHH.

26

Pacuemnbvie 3a0auu. Beravcienue Macchbl
(KoaMuecTBa BellecTBa, 00beMa) IPoIyKTa
PEaKIiH, €CITM H3BECTHA MAacCa HCXOHOTO
BEIIIECTBA, COJIEPIKAILET0 OMPEACIIEHHYIO OO
IIpPUMECEH.

TEMA 4. PACTBOPBI (7 uacos)

27

HucnepcHeie cucreMsl. Komtonaaele pacTBOPBL.
305u, Teu.

Jemoncmpayuu. dpdext Tunngamns.

28

HctunHBIE PpacCTBOPHI. CnocoObl BBIPAXKCHUA
KOHICHTPAUX PAaCTBOPOB: MaCcCOBasA AOJIA
pPacTBOPCHHOT'O BEIIECCTBA, MOJIAPpHAA
KOHIICHTpAanu-d

29

Ilpaxkmuueckan padoma 2. Ilpuroroienre
pacTBopa ¢ 3aJaHHOW MOJIIPHOM KOHIIEHTpalHUe




30

DnekTponuTudeckas aucconuanusi. CHIbHbIE U
ci1a0ble ANEKTPOJIUTHI.

31 KuciioTHo-oCHOBHBIE B3aUMOICHCTBUSI B Jlabopamopuwtit onvim 1. IlpoBenenue
pactBopax. Cpena BOJAHBIX pacCTBOPOB: KUCIAs, peakuuii HFOHHOTO OOMeHa ISt
HEUTpaabHas, MEIOTHAS. XapaKTePUCTHKU CBOMCTB AJICKTPOJIUTOB.
32 HNounoe npousBenenue Boabl. Bonopoansiit
nokasatenb (pH) pactBopa.
33 ['unponan3 opraHMyecKux U HEOPraHUUECKUX Jlemoncmpayuu. OnipeeneHue cpeibl
COCTUHEHUH. pacTBopa C MOMOIILI0 YHUBEPCATHLHOTO
WHIUKATOpA.
TEMA 5. 9JIEKTPOXUMHNYECKHUE PEAKIIUMH (5 yacoB)
34 XHUMHYECKUE UCTOYHHUKH TOKa.
35 Psin cTanmapTHBIX 3JCKTPOAHBIX IOTCHIIHAJIOB.
36 DIEKTPOIIN3 PACTBOPOB U PACILIIABOB. Jlemoncmpayuu. IneKTpoiiu3 pacTBopa
xsopuna menu (I1). OneITel Mo KOppoO3UU
METAJIJIOB U 3alUTE OT Hee.
37 TexHonorus noxy4eHust 6poma 13 parbl
Cakckoro o3epa.
38 [TonsiTHE 0 KOppO3UHN MeTaII0B. CrIOCOOBI
3aIIUTHI OT KOPPO3HUHU.
TEMA 6. METAJLJIBI (11 yacoB)
39 [TonoxxeHne METAIIOB B NEPUOANUECKON CHCTEME Jlemoncmpayuu. O3HAKOMIJICHHE C
XUMHYECKHUX JIEMEHTOB. o0pasiamMu METAJIOB U UX COSIMHEHUH.
40 OO0m1ue cBOMCTBA METAILIOB. Jlabopamopubwtit oneim 2. B3aumojencraue
[IMHKA U JKeJie3a C pacCTBOPaMU KUCIIOT U
LIETIOYEH.
41 DNEKTPOXUMHUYECKHH Psil HAMIPSHKEHUI METaJIOB

bekeroBa.




42 4 OO6mue cnocoObl MOTYYEHUS METAJLIOB. Jlabopamopmubwtit onbim 3. 3HAKOMCTBO C
oOpasiaMu MEeTajuIoB U X pyaamu (padoTa ¢
KOJIJICKITUSIMHU ).

43 5 0O0630p MeTaIIOB TJIABHBIX NOArpyIIl (A-TpyIin) Jlemoncmpayuu. B3aumoneiicteue
HepHOI[PI‘IeCKOI;'I CUCTEMBI XUMHUYECKHUX IIECJIOYHBIX U HISCJIOYHO3EMCIIbHBIX METAJIJIIOB
3JIEMEHTOB. € BOJIOH.

44 6 00630p MeTaioB MoO0YHBIX oarpyr (b-rpyrm) Jlemoncmpayuu. B3auMoieiicTBuE MEIH C
NEPUOINICCKON CHCTEMbI XUMHUYECKIX KHCJIOPOJIOM H CEPOIA.

AJIEMEHTOB (Melb, [IMHK, TUTAH, XPOM, JKeJIe30,
HUKEJIb, TIJIATHHA).

45 7 CruiaBbl METaJIOB.

46 8 OKCHUIbI U TUAPOKCHUIBI METAIIOB.

47 9 Ilpakmuueckasa paooma 3. Pemenue
IKCIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «MeTasib».

48 10 Pacuemmnpwle 3a0auu. PacueTsl 10 XUMUISCKUM
YpPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J10JIEH
BBIX0/1a MTPOYKTA PEAKIIUU OT TCOPETHICCKH
BO3MOYKHOT'O

49 11 Permenrie KOMOMHIPOBAHHBIX 3a7a4

TEMA 7. HEMETAJLJBI (10 yacoB)

50 1 0O0630p CBOMCTB HEMETAILIIOB. Jlemoncmpayuu. O6pas3ipl HEMETAIIIOB.
Jlabopamopnuuwiii onvim 4. 3HaKOMCTBO C
o0Opa3iaMu HEMETaJUIOB U UX MIPUPOIHBIMH
coequHEeHUSIMH (paboTa ¢ KOJUIEKIUSIMH).

51 2 OKHCTUTENEHO-BOCCTAHOBUTETILHBIE CBOMCTBA Jemoncmpayuu. I'openue cepsl, pochopa,
THITHIHBIX HEMETAIOR. Kelre3a, MarHus B KUCIIOPOJIC.

3 OKCHJIBI HEMETAJJIOB U KUCTIOPOIOCOAEPIKAIIINE Jlemoncmpayuu. O6pa3Ibl OKCUIOB

52 KHCIIOTHI. HEMETAIUIOB M KHCJIOPOJICOIEPIKAIIHX
KHCIIOT.

53 4 BonoponHblie coenlMHEHNT HEMETAILIOB.




54 5 Jlabopamopnwtii onvim 5. PactiozHaBaHue Jlabopamopmuwtii oneim 5. Pacrio3HaBaHue
XJIOPHUJIOB, CYJIb(ATOB, KapOOHATOB. XJIOPUIOB, Cy/Ib(paTOB, KAPOOHATOB.
55 6 Ilpakmuueckasn paboma 4. Pemenue
9KCIIEPUMEHTAIBLHBIX 3a1au 1o TeMe
«Hemeraiuiby.
56 7 ['eHeTrveckas CBSA3b HEOPTaHUYECKUX BEIIECTB.
57 8 I'eneTndeckas CBA3b OPraHUYECKUX BELIECTB.
58 9 Pacuemnmnvie 3a0auu. Pemenue
KOMOMHHMPOBAHHBIX 33/1a4.
59 10 Konmponsnaa paboma 2. ' enetnyeckas CBs3b
OpPraHMYECKUX M HEOPraHMYECKHUX BEIIECTB
IMPAKTHUKYM (3 4.)
60 1 Pemenre skcriepuMEeHTAIILHBIX 3a7a4 110
HEOPraHUYECKON XUMUU;
61 2 Pemienne skcniepuMEeHTAIbHBIX 337124 110
OPraHUYEeCKOW XUMUH;
62 3 Pemenne nmpakTHYeCKMX pacuyeTHBIX 3a1a4
TEMA 8. XUMUSA U )KU3Hb (34.)
63 1 X¥MHUS B TPOMBIIIIIEHHOCTH. [IpuHIUIBI
XUMHUYECKOro mpou3BojicTBa. [Ipon3BoacTBo
CEPHOM KUCJIOTHI KOHTAKTHBIM CITOCOOOM.
64 2 XHUMHUKO-TEXHOJIOTUYECKHUE MPUHIIUIIBI
MIPOMBIIIJICHHOTO TTOJTyYEHHUST METAIIIOB.
[TpousBoacTBO uyryHa. [Ipou3BoACTBO cTaH.
65 3 XuMmus B ObITYy. XUMHUYECKas! IPOMBIIIICHHOCTD H
OKpYXKaroIasi cpea.
PE3EPB. IOBTOPEHUE U OBOBILIEHHUE (3 4)
66 1 ['eHeTHuecKas CBS3b OPraHUYECKHUX U
HEOPraHMYECKUX BEIIECTB.
67 2 OcHOBHbIE HaNpPaBICHUS PAa3BUTHSI XUMHUYECKON

npoMblnuieHHOCTH B Poccuu u Pecriy6nnke
Kpbim




68

AKTyalbHBIE TTPOOIEMBI OXPaHbI OKPYKaIOIIEH
Cpelibl




PABOYAS ITPOITPAMMA
YUYEBHBIN TIPEIMET «XUMMUS (YIJIYBJEHHBIN YPOBEHDb)»

10 KVIACC



1.IlosicHUTEIBbHAS 3aIIHCKA
Pabouas mporpamma cocTaBieHa Ha OCHOBE CIICIYIOIINX HOPMATHBHO-TTPABOBBIX JOKYMEHTOB:
3akoH Poccuiickoit @enepannn No273-D3 «O6 obpazoBannu Poccuiickoit deneparum.

@enepanbHbIi TOCYJapCTBEHHBIN 00pa3oBaTeNbHBI CTaHIAPT CPEeAHEro oodmero odpasoBaHus (yTB. MpHKa3oM MHHHCTEpCTBa 00pa30BaHUS H
Hayku P® ot 17 mas 2012 r. N 413) ¢ u3mMeHeHUsAMH U TonoJIHeHUsAMU oT 29 nekabps 2014 r., 31 aexadps 2015 r., 29 urons 2017 r.

[Tonoxxenue o paboueii mporpamme nieaarora, peanusyromiero ®I'OC COO

[Ipukaza MunuctepctBa npocsemieHus PO ot 28.12.2018 1. Ne345 «O denepanpHoM nepeyHe yueOHUKOB, PEKOMEHIyEMbIX K UCIIOJIb30BAHUIO TIPH
pealin3aly UMEIOIINX FoCyAapCTBEHHYIO aKKpeIUTaLI0 00pa30BaTeNIbHBIX IPOrpaMM Ha4ajabHOT0 OOIIETr0, OCHOBHOT'O OOIIET0, CPEIHEr0 O0ILIET0
00pazoBaHU

[TpumepHOl OCHOBHOH 00pa3oBaTEIBHON MPOrpaMMbl cpeaHero oOmiero ooOpaszoBanus. (OmoOpena pemeHueMm DenepanibHOrO y4eOHO-
METOJIMYECKOr0 00beIMHEeHHS 110 001IeMy o0pa3oBaHuio (IPoToko oT 28. 06.2016 r. Ne 2/16-3).

VYuebuuk: Xumusi. Yrimyonenusiid yposens. 10 knace.: yaeonuk/B.B Epemun, H.E. Ky3smenko, B.B. Jlynun, A.A. Ipo3nos. - M.: [Ipoda, 2014.

[Tporpamma paccuntana Ha 136 yacoB (4 yaca B HeJleN0), B TOM YUCIIE HAa KOHTPOJIbHBIE pabOThI — 3 Yyaca, MpakTuueckue paboThl — 74acoB.

M3y4yeHne XMMUU HAIIPABJICHO HA JOCTHKEHUE CIEAYIOMNX LeIeH:

* Ha OCBOEHHE BaKHEUIINX 3HAHUH 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHH, XUMHUUECKOH CUMBOJIUKH;

* Ha OBJIaJICHUE YMEHUSIMHU HAOII0JaTh XUMUYECKHE SBJICHUS, IPOBOJAUTH XUMUYECKUN IKCIIEPUMEHT, IPOM3BOAUTH PacueThl HA OCHOBE XUMUYECKHUX
(bopMyJ1 BELIECTB U YPAaBHEHUN XUMHUECKHUX PEaKIIMiA;

* Ha pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB U MHTEIIEKTYyalIbHBIX CIOCOOHOCTEH B Mpoliecce NPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHNS 3HAHUN B COOTBETCTBUU C BOSHUKAIOIINMHU KU3HEHHBIMH [TOTPEOHOCTAMU;

* Ha BOCIIUTaHME OTHOUICHUS K XUMUH KaK K OJJHOMY U3 ()yHJJaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 00I1e4eI0BeYeCcKon
KYJIbTYpBI;

* Ha IPUMEHEHUE MOyYeHHBIX 3HaHUI U yMEHUH 11 6e30MacHOr0 MCIOJIb30BaHMsI BELIECTB M MAaTEPUAIIOB B OBITY, CEILCKOM XO3sIICTBE U Ha
IIPOU3BOJICTBE.

Kypc s ygamumxces 10 kiracca peanusyer clieIyromue 3a1a4u:
» GopMUpOBaHKE Y YUAIIUXCs 3HAHUSI OCHOB XMMUYECKOW HAayKH: BaXKHEUIIUX (PAKTOPOB, MOHATHM, XMMUUECKHUX 3aKOHOB U TEOPHUH, sI3bIKa HAYKH,
JOCTYITHBIX 0000IIIEHN MUPOBO33PEHYECKOTO XapaKTepa.



* Pa3Butne ymeHuii HabIOAATh M OOBACHATh XUMUUYECKHE SIBJICHUS, IPOUCXOISIINE B IPUPOJIE, 1a00pAaTOPUH, B IOBCEIHEBHON KU3HH.

» GopMHpOBaHUE CIIEHUATBHBIX YMEHHUNA: 00palaThCsl C BELIECTBAMU, BBIMOIHITH HECIOKHBIE SKCIIEPUMEHTBI, COOII0Aas IPaBUIa TEXHUKU
0€30MaCHOCTH; TPAaMOTHO IPUMEHSITh XMMUYECKHE 3HAHUS B OOIEHUH C IPUPOJION U B IIOBCETHEBHON YKHU3HH.

* PackppiTHE T'yMaHHUCTUYECKOI HAIIPABICHHOCTH XUMUH, €€ BO3PACTAIOIIECH POJIH B PELICHUHU TIIaBHBIX IPOOJIEM, CTOSIINX MEPe]] YeIOBEUECTBOM, U
BKJIa/Ia B HAYYHYIO KapTUHY MUDA.

* Pa3Butne muyHOCTH 00YYAIOMIUXCA: X HHTEIUIEKTYaJIbHOE U HDAaBCTBEHHOE COBEPILIEHCTBOBAHUE, (DOPMUPOBAHHE Y HUX T'YMAaHHUCTUYECKUX
OTHOILLIEHUH U 3KOJIOTMYECKHU 11eJIeCO00pa3HOro MOBEACHUS B ObITY U B IIPOLIECCEe TPYAOBOM AEATEIbHOCTH.

2.1NIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOT'O TIPEJIMETA

JINYHOCTHBIE Pe3YJbTAThI:

JIN4YHOCTHBIE Pe3yJIbTAaThI B c(pepe OTHOIEHH I, 00YyYAKIIHUXCH K cede, K CBOeMY 3/10POBbIO, K IIO3HAHUIO ce0s:

e opueHTalus 00yyaroluXcs Ha JOCTH)KEHHUE JIMYHOTO CYACTbsl, pEaJIU3allMi0 O3UTUBHBIX KU3HEHHBIX EPCIEKTUB, UHUIIMATUBHOCTD,
KpPEaTHBHOCTb, TOTOBHOCTh M CHOCOOHOCTH K JINUHOCTHOMY CaMOOIIPEJIEJIEHUI0, CIIOCOOHOCTh CTABUTh LEJIU U CTPOUTD KU3HEHHBIE TUIAHBI;

® TOTOBHOCTb U CIIOCOOHOCTb 00€CIEUUTh ceOe U CBOMM OJIM3KUM JIOCTOMHYIO KU3HB B IPOLIECCE CAMOCTOATENbHOM, TBOPUECKOM 1
OTBETCTBEHHOM JCATENBHOCTH;

® TOTOBHOCTb U CHOCOOHOCTBH O0YYAIOUINXCS K OTCTAUBAHMIO JINYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH
BbIpabaThIBATh COOCTBEHHYIO MO3UIIMIO MO OTHOILEHHIO K OOIIECTBEHHO-TTOJTUTHYECKUM COOBITHSAM MPOIUIOTO U HACTOSILEr0 Ha OCHOBE
OCO3HaHUs, U OCMBICIIEHUS UCTOPHUH, JyXOBHBIX ICHHOCTEN U JOCTHKECHHM HAIlIEH CTPaHBl;

® TOTOBHOCTb U CHOCOOHOCTH O0YUAIOUINXCSA K CaMOPa3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUU C O0IIEUEIOBEYECKUMH LIEHHOCTSIMU U
ujeasaMu TpakJaHCKOTo 00IecTBa, HOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/J0POBUTEILHON
NEeATEIbHOCTBIO;

e [PUHATHE U peau3alrs HEHHOCTEN 3/J0pOBOro U 0€30MacHOro 00pasa *KU3HU, OepeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K
COOCTBEHHOMY (PM3UUECKOMY M MCUXOJIOTHYECKOMY 3/I0POBBIO;

® HENpUATHE BPEAHBIX MPUBBIUEK: KYPEHUS, yIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB.

JInuHoCTHBIE pe3yabTaThl B cepe oTHOMIEHMI, 00y4aromuxcs K Poccun kak k Pogune (OTeuecTBy):

® poccuiicKasi HIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUNCKON MIEHTUYHOCTH B MOJIMKYJIBTYPHOM COIIMYME, YyBCTBO MPUYACTHOCTH K
HCTOPUKO-KYJIBTYPHOI OOLTHOCTH POCCHIICKOr0 Hapoaa U cyp0e Poccuu, maTpuoTusM, TOTOBHOCTH K CIYeHHI0O OTEUecTBY, €ro 3alIuTe;



® YBAXCEHME K CBOEMY HApOAY, 4YyBCTBO OTBETCTBEHHOCTH Iiepes] POnMHOM, TOPAOCTH 3a CBOU Kpaii, cBOXO PoauHy, nponuioe U HacTosLee
MHOTI'OHAI[MOHAJILHOTO HapoJia Poccuu, yBakeHHe K rocy1apCTBEHHBIM CUMBOJIaM (rep0O, ¢uiar, TMMH);

e (opMHUpPOBaHME YBAKEHUS K PYCCKOMY SI3bIKY KaK 'OCYAapCTBEHHOMY s3bIKy Poccuiickoit deneparnu, sBISIOMEMYCs OCHOBOM pOCCUIHCKOM
UACHTUYHOCTH U TJIABHBIM (PaKTOPOM HAIIMOHATIBHOTO CAMOOIPEICIICHHS,;

® BOCIHUTaHHE YBAXKEHMS K KyJIbTypE, sI3bIKaM, TpaJuLUsAM U 00bIYasiM Hapo10B, poxuBaromux B Poccuiickoit denepanum.

JINYHOCTHBIE pe3yJbTaThbl B C(1)epe OTHOIIIeHI/Iﬁ, oﬁyqaloumxca K 3aKOHY, IT'OCYAapCTBY U K I'PAKIAHCKOMY OﬁllleCTBy:

® TIPaXJAHCTBEHHOCTh, IPaXaHCKasl MO3UIUS AKTUBHOT'O U OTBETCTBEHHOI'0 WIEHA POCCUICKOro 00I11eCTBa, OCO3HAIOLIETO CBOU
KOHCTUTYLIMOHHBIE MTPaBa M 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH M MPABOMOPSI0K, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIMOHHBIC HALIMOHATIBHBIE U
o0111e4yenoBeyecke ryMaHUCTUYECKHE U IEMOKPAaTUYECKHE LIEHHOCTH, TOTOBOI'O K Yy4acTHIO B OOLIIECTBEHHON KHU3HH;

® [IpU3HAHUE HE OTUY)KJIAEMOCTH OCHOBHBIX IIPaB U CBOOO/] YEJIOBEKA, KOTOPBIE MPUHAIEkKAT KAXKAOMY OT POXKJICHHS, TOTOBHOCTD K
OCYIIECTBICHHIO COOCTBEHHBIX MPaB U CBOOO 0€3 HapyLIeHHUs paB, ¥ CBOOO/ APYTUX JIMI, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE ITPaBa U
CBOOO/IbI YEIOBEKA U IPAXKAAHNHA COTIACHO OOLIEPU3HAHHBIM IPUHLUMIIAM U HOPMaM MEXAyHapOIHOTO IIPaBa U B COOTBETCTBUU C
Koncrurynuent Pocculickoit @enepanyu, npaBoBas v MOJIUTHYECKAs TPAMOTHOCTb;

® MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOH NMPAKTUKH, OCHOBAaHHOE HA AUAJIOTe KYJIbTYp, a
TaKXe pa3In4YHbIX (POPM OOILECTBEHHOI0 CO3HAHMS, OCO3HAHNE CBOETO MECTA B MOJIMKYJILTYPHOM MUPE;

® HHTEPUOPHU3ALMS LICHHOCTEW JEMOKPATUN U COLMAIIBHOM COJIMIAPHOCTH, TOTOBHOCTD K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUM B IPyIIIE
WJIM COLMAJIBHOM OpraHu3alnu;

® TOTOBHOCTb O0YyYaromuXcs K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATHUHN PEIICHUI, 3aTparuBaroIluX UX MIPaBa U MHTEPECH], B TOM YHUCIIE B
pa3auyHbIX (hopMax OOIIECTBEHHON caMOOpraHU3aliy, CaMOyIpaBJIeHUs], OOIIECTBEHHO 3HAUUMOM J1€ATeIbHOCTH;

® [IPUBEPKEHHOCTb UM MHTEPHAL[MOHAIN3MA, JIPYKObI, paBEHCTBA, B3aMMOIIOMOIIIM HAPOJOB; BOCIIUTAHHE YBAXKHUTEJIbHOTO OTHOLIEHUS K
HaIMOHAJILHOMY JTOCTOMHCTBY JIIOJIeH, UX YyBCTBaM, PETUTHO3HBIM YOSKICHUSAM;

® TOTOBHOCTb OOYyYarOIIUXCs MPOTHUBOCTOSATH MJICOJIOTMH HKCTPEMHU3Ma, HallHOHATM3Ma, KCeHO(POOHH; KOPPYNLUH; TUCKPUMUHAIIMH 1O
COLIMAJIBHBIM, PEINTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM ITPU3HAKAM U JPYTMM HETATUBHBIM COLMAIIBHBIM SIBJICHUSM.

JINYHOCTHBIE pe3yJjbTaThbl B cq)epe OTHOIIICHI/Iﬁ, oﬁyqammnxul C OKpPY/Kal0IMMHU JIIOJIbMU:

® HPABCTBCHHOC CO3HAHUC U ITOBCACHUC HAa OCHOBC YCBOCHUA 06HIC'—ICJ'IOB€'—ICCKI/IX I_[eHHOCTeﬁ, TOJICPAHTHOT'O CO3HAHUS U ITOBCIACHUS B
IMOJIMKYJIBTYPHOM MHPEC, TOTOBHOCTH U CIIOCOOHOCTH BECTH Juajior ¢ ApyruMu JroJAbMH, 1O0CTUT'aTb B HEM B3aUMOIIOHUMAaHUA, HAXOANUTH
O6H.II/IC Oeii 1 COTpYAHUYATh IUIA UX JOCTUIKCHUS,

¢ [IPUHATHUC TYMAHUCTUYICCKUX L[CHHOCTeﬁ, OCO3HAHHOC, YBAXKUTCIIBHOC U ,I[O6p0)KCJ'IaTeJ'ILHOC OTHOIICHHUC K APYIroMy 4CJIIOBCKY, €0 MHCHHIO,
MHPOBO33PCHUIO,



® CrHIOCOOHOCTH K CONEPEKUBAHUIO M (POPMUPOBAHUE MO3UTUBHOTO OTHOIIEHUS K JIIOSIM, B TOM YHMCIIE K JIUIIAM C OTPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/J0POBbSI U UHBaJUAaM; OepeKHOE, OTBETCTBEHHOE 1 KOMIIETEHTHOE OTHOIICHHE K (PU3NUECKOMY U MICUXO0JIOTHYECKOMY
3JI0POBBIO IPYTUX JIFOAEH, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;

e (opmupoBaHUE BRIPAXKECHHOH B MOBEJCHUH HPABCTBEHHOW MO3UIMH, B TOM YUCJIE CIOCOOHOCTH K CO3HATEIILHOMY BEIOOpPY 100pa,
HPABCTBEHHOI'O CO3HAHUS U NMOBEACHHS Ha OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX IEHHOCTEH U HPAaBCTBEHHBIX YYBCTB (4ECTH, J0JTa,
CIPaBEJIMBOCTH, MUJIOCEPAUS U IPYKEIO0Ns);

® pa3BUTHE KOMIIETCHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHbMH MIIAJIIIIETO BO3PACTa, B3POCIBIME B 00pa30BaTeIbHOI, 00IIECTBEHHO
MOJIE3HOU, Y4eOHO-MCCIIeI0BATEIbCKON, POSKTHON U IPYTUX BHAX ACATEIbHOCTH.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOLIEHNH, 00yYAIOIIUXCS K OKPY:KAI0IIeMy MUPY, ’KUBOH NPUPO/IE, XYT0:KeCTBEHHOH KYJbType:

® MHUPOBO33pPEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY
TBOPYECTBY, BiaJIeHUE JOCTOBEPHOI MH(OpMaIel 0 epeOBbIX JOCTUKEHHUAX U OTKPHITUAX MUPOBOW U OTEUECTBEHHOM HaYyKH,
3aMHTEPECOBAHHOCTh B HAYUHbIX 3HAHUSAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

® TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO0OOPa30BaHNUIO, Ha MIPOTSHKEHUH BCEH JKM3HU; CO3HATENILHOE OTHOIIICHHE K
HeNpepbIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIEIIHOM MPpopecCHOHATBHON 1 00LIECTBEHHON 1A TEIbHOCTH;

® HKOJIOTHYECKas KyJbTypa, Oepe’kHOE OTHOLICHUS K POAHOM 3emiie, IpUpOoJHbIM OoraTcTBaM Poccun U Mupa; MIOHUMaHKE BIUSHUS COLUATIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIIBHON CPENibl, OTBETCTBEHHOCTh 34 COCTOSIHUE PUPOIHBIX PECYPCOB; YMEHHUS U
HaBBIKM Pa3yMHOT'0 IPUPOAOINOIb30BAHUS, HETEPIIUMOE OTHOLLIEHHE K JIEMCTBUAM, IPUHOCSILUM Bpe SKOJIOTUH; IPHOOPETEHHE OIbITa
9KOJIOTO- HANPABIICHHOM AESATEIBHOCTH;

® HCTETUYECKOE OTHOILEHUS K MUPY, TOTOBHOCTh K 3CTETHUYECKOMY 00yCTPOHCTBY COOCTBEHHOTO OBbITA.

JINYHOCTHBIE pe3yJjbTaThbl B cq)epe OTHOMCHHﬁ, Oﬁy‘{aIOlIII/IXCﬂ K CEMbE U POAUTEIAM, B TOM YUCJIE IIOATOTOBKA K ceMeHOM JKU3HM:

® OTBETCTBEHHOE OTHOILICHHUE K CO3JAHUIO CEMBH Ha OCHOBE OCO3HAHHOI'O IPUHATHUS LIEHHOCTEW CEMEMHON KU3HU;
® [OJIOKUTENBHBIN 00pa3 ceMbH, POJIUTENHCTBA (OTIIOBCTBA M MATEPUHCTBA), MHTEPUOPU3ALIMS TPAJAULIMOHHBIX CEMENHBIX IEHHOCTEH.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOMICHHA 00y4AIOMIUXCH K TPYAY, B cepe COnMaIbHO-IKOHOMUYECKUX OTHOIICHHIA:

® yYBaXEHHE KO BCceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

® OCO3HAHHBINA BHIOOP OyMyIIeH mpodeccuu Kak MyTh M CIIOCO0 peanu3aiiy COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB;

® TOTOBHOCTH OOYYAIOIINXCS K TPYAOBOM MPOGECCHOHATBHON JEATETFHOCTH KaK K BO3MOKHOCTH YYAaCTHsI B PEIICHUN JTUYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;

L4 HOTpe6HOCTL TPYAUTHCA, YBAXKCHUC K TPYAY U JIIOAAM Tpyadd, TPYAOBBIM JOCTHUIKCHUAM, IlO6pOCOBeCTHOC, OTBCTCTBCHHOC U TBOPUYCCKOC
OTHOIICHHE K pa3HbIM BUJaM pr,)]OBOﬁ JACATCIIbHOCTH,



® TOTOBHOCTH K CaMOO6CJ'IY)KI/IBaHI/IIO, BKJIrO4ast O6y‘ICHI/Ie " BBIIIOJTHCHHUE JOMAIIHUX 0053aHHOCTEH.
JINYHOCTHBIE pe3yjbTaThbl B cq)epe (1)I/I3I/I'IGCKOF0, MNCUXO0JOI'N4Y€CKOro, COnuajJbHOro 1 akaacMuIeCKoro 6nar0n0nyqnﬂ oﬁyqalomnxca:
L4 (bI/ISI/I‘IeCKOG, OMOIMOHAJIbHO-TICUXOJIOT'HYCCKOC, COLIMAaJIBHOC 6J1ar0nonyqne o6yqa}oumxca B JKM3HHU 06p330BaTeHBHOI71 OopraHu3anuu,

OLIYIICHUE IETHMH 0€30MaCHOCTH U TICHXOJIOTHYECKOro KOM(POpTa, HHPOPMALMOHHON O€30MaCHOCTH.

MeTanpeaMeTHbIE Pe3VJIbTAThl

Pecynamuenvie ynugepcanvhule yueonvie oeiicmeus
BBINYCKHUK HAYYUTCS:

— CaMOCTOATCIIBHO OIIPEACIIATH LN, 3a1aBATh IMMapaMETPbl U KPUTCPUH, 10 KOTOPBIM MOKHO OIIPCACINUTD, YTO LHEJIIb JOCTUTHYTA,

— OICHHMBATh BO3MOZKHBIC ITOCIICACTBHUA JOCTHKCHUA ITOCTaBJICHHON OCJan B ACATCIBbHOCTH, COOCTBEHHOM KU3HH U )KU3HU OKpYyKaromux J'IIO,HGfI,
OCHOBBIBAaACH HAa COO6pa)K€HI/I$IX 9THKHU U MOpAJIA;

— CTaBUTH U Q)OPMYHI/IpOBaTL COOCTBEHHEIE 3aJa4u B 06p330BaTeHBHOﬁ ACATCIIbHOCTH U ) KXU3HCHHBIX CUTYALIUAX;

— OLCHUBATB PECYPChI, B TOM YHCJIC BPpECMs U APYTUC HEMATCPUAIIbHBIC PECYPCHI, HCO6XOI[I/IMBIG I JOCTHKCHUA [MOCTaBJICHHON noeiu,

- BBI6I/IpaTB MyTb JOCTHIKCHUSA LCIIN, INIAHUPOBATH PCHICHUC IMTOCTABJICHHBIX 3a/1a4, OIITUMHU3UPYA MATCPUAJIBHBIC 1 HCMATCPUAJIBHBIC 3aTPAThI;

— OpraHu30BbLIBATb 3(1)(1)6KTHBHBII>1 IOUCK PECYPCOB, HeO6XOI[I/IMBIX JUISL JOCTHIKEHHUS ITOCTaBICHHOM OCIIn,

— COIIOCTaBJIATH HOJ'Iy‘ICHHLIﬁ pPE3YIbTAaT ACATCIBHOCTHU C IMOCTaBJICHHOM 3apaHeC LECJIbHO.

Ilo3nasamenshule ynugepcanvrsle yuednsle Oeicmeus
BrinyckHuK Hay4uTCs:

— HCKaTh ¥ HAXOJUTh 0000IIEHHBIEC CITIOCOOBI pelIeHUs 3aa4, B TOM YHCIIe, OCYIIECTBISATh Pa3BePHYThIM HH(GOPMAIIMOHHBIN TTOUCK U CTAaBUThH Ha
€ro OCHOBE HOBbIE (yueOHbIE U MO3HABATEIBHBIC) 3a/1a4H;

— KPUTHYECKH OLICHUBATh U MHTEPIPETHUPOBATH MH(MOPMALIMIO C Pa3HBIX MO3UIIUM, paclo3HaBaTh, U GUKCUPOBATH TPOTUBOPEUHS B
MH(OPMaLMOHHBIXUHCTOYHUKAX;

— HCIOJB30BATH PA3JIMYHbIE MOJIEIbHO-CXEMATUYECKHE CPEJCTBA JJIsl MPEACTABICHUS CYyIIECTBEHHBIX CBS3€M U OTHOLIEHUH, a TAKKE
MIPOTUBOPEUYNI, UBBISBICHHBIX B HHPOPMAIIMOHHBIX UCTOYHHUKAX;

— HaXOJWTb U MPUBOJUTH KPUTUUECKHE APIYMEHTHI B OTHOILLIEHUU JEHCTBUM U CYKIEHHUI APYroro; ClIOKOMHO U pa3yMHO OTHOCHUTHCS K
KPUTHYECKIMH3aMEYaHUSIM B OTHOIIIEHHH COOCTBEHHOTO CYXKICHHUS, PACCMAaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJHTH 332 PAMKHU y4eOHOTO IIpeIMeTa U OCYIIECTBIATH I[EICHANIPABICHHBIN MOMCK BO3MOXKHOCTEH ISl IIUPOKOTO TIEPEHOCa CPECTB U
CIIOCOOOB JCHCTBHUS;



— BbICTpauBaTh MHAUBHIYAbHYIO0 00pa30BaTEeNbHYIO TPACKTOPHUIO, YUNUTHIBAsI OTPAHUYEHHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE
OTrpaHUYECHMUS;
— MEHSTh U YAepKUBATh pa3HbIC MO3UIIMY B TO3HABATENILHOM /1€ TEIbHOCTH.

Kommynuxamuenuvle ynueepcaibHble yueoHbvle 0elicmeust
BhITYCKHUK HAYUUTCS:
—  OCYIIECTBIISITH JACIOBYIO KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMHE (KaK BHYTPH 00pa30BaTeIbHON OpraHU3AIlNH, TAK U 3a €€
mpeielaMu ), ToJ0MPaTh MAPTHEPOB IS JEIOBOM KOMMYHHUKAITUU UCXOIS U3 COOOpaKeHU Pe3yIbTAaTUBHOCTH B3aUMOJICHCTBUS, @ HE TMIHBIX

CHUMIIATHI;

— IIPHU OCYIIECTBIECHUH TPYIIIOBON paOOThI OBITh KaK PYKOBOJMTENIEM, TaK U WICHOM KOMAaHJIbI B Pa3HbIX POJIAX (TeHepaTop uaeH, KPUTHK,
UCIOJIHUTEb, BEICTYHAIOIIHM, SKCIIEPT U T.1.);

—  KOOPIMHHUPOBATH U BBHITIOIHATH PAa0OTY B YCIOBHIX PEaIbHOT0, BUPTYAIHbHOTO U KOMOMHHPOBAHHOTO B3aMO/ICICTBHS;

—  Pa3BEpHYTO, JOTMYHO M TOUHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM a/ICKBATHBIX (YCTHBIX U MMChMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(MIMKTOTEHHbIE CUTYAllMU U MPEAOTBpAIlaTh KOH(MIUKTHI 0 UX aKTUBHOM (ha3bl, BBICTPAUBATh JEJIOBYIO U 00pa30BaTEIbHYIO
KOMMYHHKAIUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CY>K/ICHUH.

IIpenmeTHbIE PE3YJIbTATHI.
B pesyabTare n3yueHusi OpraHnyeckoil XMuMHUM Ha YIi1y0JIeHHOM YPOBHe BbINNYCKHUK HAYYHTCSH:
— pacKpbIBaTh Ha MPUMEPAX POJIb XMMHUH B (POPMHUPOBAHUH COBPEMEHHON HAyYHON KapTHHBI MUPA U B IPAKTUYECKOM EATEIbHOCTH YEI0BEKa,
B3aUMOCBSA3b MEXAY XUMUEH U JPYTMMHU €CTECTBEHHBIMU HAyKaMH;
WJUTFOCTPUPOBATH HA IIPUMEpaxX CTAHOBIICHUE U YBOJIFOLIAIO OPTAaHMYECKON XMMHUH KaK HayKH Ha Pa3jIU4YHbIX HCTOPUYECKHX JTAlax €€ pa3BUTHS;

AQHAIIM3UPOBATh COCTAB, CTPOCHUE M CBOMCTBA BEIIECTB, IPUMEHSSA IIOJOKEHHUS OCHOBHBIX XUMHUYECKMX TEOPHHU: XHMHUYECKOIO CTPOCHUS
opranndeckux coeaquuennii A.M. bytieposa,

IPUMEHATH MPaBUIa CUCTEMATHYECKON MEXKYHApOAHOM HOMEHKIATYphl KaK CPEJCTBA pa3IMueHHs U UACHTHU(HUKAIMY BELIECTB 110 UX COCTaBY U
CTPOEHHIO;

COCTABIISATh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (JOPMYJIbI OPraHMYECKUX BEIECTB KaK HOCUTENEH HH(pOopMalluK O CTPOSHUH BEILIECTBA, €r0 CBOMCTBAaX
U IIPUHAJIEKHOCTH K OIPEIEICHHOMY KJIACCY COCIMHEHUM;

XapakTepu30BaTh (PU3NYECKUE CBOWCTBA OPraHUYECKUX BEIIECTB M YCTaHABIMBATH 3aBHUCHUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUMA
KPHUCTAJUTMYECKOUN PELIETKH;

MIPUBOJUTH MIPUMEPBI XUMHUECKUX PEAKIUM, PACKPBIBAIOIINX XAPAKTEPHbIE XUMUYECKHE CBOMCTBA OPTAHMYECKUX BEUIECTB U3YUYEHHBIX KJIACCOB C

LETBI0 UX UACHTH(PUKAIMKI U O0BSICHEHUS 00JIaCTH MPUMEHEHNS,



OIIPEAEIATh MEXAaHU3M pPEaKLUUU B 3aBUCHUMOCTH OT YCJIOBMM IIPOBEICHMS PEAKLUH U NPOTHO3UPOBATh BO3MOXKHOCTH NPOTEKAHHUS XMMHUYECKHUX
peakuuii Ha OCHOBE TUIIA XUMUYECKOM CBSI3U U AKTUBHOCTU PEATrEHTOB;

YCTaHABJIMBATh 3aBUCHMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COSAMHEHHUH OT XapakTepa B3aMMHOTO BIUSHHS aTOMOB B MOJIEKYJax C
LIEJIBIO IIPOTHO3UPOBAHUS IPOAYKTOB PEAKLUY;

noa0upaTh peareHThl, YCIOBHUS M OINPENEeNATh MPOJYKTHl PEaKLUUi, MO3BOJSIIOMIMX pPEaTU30BaTh J1a00OPaTOPHbIE M MPOMBIIIJICHHBIE CIIOCOOBI
IIOJIyYEHUS] BAKHEUIINX OPraHUYECKUX BEIECTB;

BBIIIOJHATh XUMUYECKUM DKCIIEPUMEHT II0 PACIO3HABAaHUIO M IIOJIyYEHHIO OPraHMYECKHX BEIIECTB, OTHOCSIIMXCS K Pa3IM4HbIM KJIaccaM
COEIMHEHUI1, B COOTBETCTBHUHU C MPaBUIIaMU U IpreMaMU 6e3011acHOM paboThl C XMMUYECKMMHU BEIECTBAMU U JJAOOPAaTOPHBIM 000PYIOBaHUEM;

IIPOBOJIUTH PacueThl HA OCHOBE XUMHUYECKUX (POPMYJI U YpaBHEHUH peakLuil: HAXOXAEHUE MOJIEKYJIIpHON (hOpMYJIbl OPraHMYECKOro BELIECTBA IO
€ro INIOTHOCTH U MAacCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, WIM 0 MPOJYKTaM CTrOpaHMs; pacueThl MAacCOBOM a0iu (Macchl)
XMMHYECKOIO COEIMHEHHUSI B CMECH; PAacyeThl Macchl (00beMa, KOJMYECTBA BEILECTBA) MPOAYKTOB PEAKLIUU, €CIM OJJHO U3 BEILIECTB JaHO B
M30BITKE (MMEET MPUMECH ); PacyeThl MaCCOBOH MIIM 0ObEMHOM JI0JIM BBIXOAA MPOAYKTA PEAKIUH OT TEOPETUIECKH BO3MOYKHOTO;

OCYIIECTBIISTH MIOUCK XUMHUECKOW WH(POPMAIIMU TI0 Ha3BAaHUIM, HICHTH(PHKATOPaM, CTPYKTYPHBIM ()OpMYyJIaM BEIIECTB;

YCTaHABJIMBATh B3aMMOCBSA3M MEXAYy (akTaMd U TEOpHUEW, NPUYMHONW M CIEACTBHEM IIPU aHajIu3€ MPOOJEMHBIX CUTyallMii U 00OCHOBAHWUU
IIPUHUMAEMBIX PEILICHUI HAa OCHOBE XMMUYECKUX 3HAHUN;

IPEJCTABIATh IYTH PELICHUs IN100aJbHBIX MPOOJIEM, CTOSIIMX HEepes 4eI0BEYEeCTBOM, U NMEPCIEKTUBHBIX HANpPABICHUN PAa3BUTHUS XUMHUECKUX
TEXHOJIOTUH, B TOM YHUCJI€ TEXHOJIOTUI COBPEMEHHBIX MAaTEPUAIIOB C PA3JIMYHON (PYHKIIMOHATIBHOCTHIO, BO30OHOBIISIEMbIX HCTOUYHUKOB ChIPbS,
nepepadoTKU U YTHIIN3AIUH TPOMBILIUIEHHBIX U OBITOBBIX OTXO/I0B.

BLIHyCKHI/IK Ha yl".]'lyﬁ.]'lel—lHOM YPOBHE NMOJYYHUT BOZMOKHOCTbD HAYIUTHCS:

Gopmynuposams yenv uUCcie008anus, 8bl08USAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUYECKUX CE0UCMBAX 8euwecms Ha 0OCHOBe UX
cocmasa u cmpoeHus, ux CnocobHOCmu 6CMYName 8 Xumuieckue peakyuu, o xapakmepe u npOOYKmMax pasiuyHblX XUMU4eCKUx peakyui,

CaMOCMOAMeENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbl ¢ COON0OeHUeM Npasui 6e30nacHoll pabomel ¢ eeujecmeamu u
1abopamopHviM 000PYO08aAHUEM;

UHMepNnpemupo8ams OaHHble 0 COCMABe U CMPOEHUU elecme, NOYYEHHbIE C NOMOWbIO COBPEMEHHBIX PUSUKO-XUMULECKUX MEMOO08;

Xapakmepuzoeams poJib A30MOoCOO0EPAHCAUSUX 2eMePOYUKTULECKUX COEOUHEHUT] U HYKIEeUHOBLIX KUCTIOM KAK 8AMACHEUUUX OUOI02UYeCKU AKIMUBHBIX
geujecma;



3.COAEPKAHUE YYHEBHOI'O IPEAMETA

TEMAI1. OcHOBHbIE NOHATHSI OPraHn4YecKoii xumum (9 yacon)

IIpeamer opranndeckoit xumuu. [losBieHne u pa3BUTHE OPraHUYECKON XUMHUM KaK HayKH. B3anuMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
OCOOEHHOCTH CTPOEHHUS U CBOMCTB OPraHMYECKUX COEJUHEHUH. 3HaueHHe U POJib OPraHWYECKOH XMMHUHM B CUCTEME €CTECTBEHHBIX HayK U B

KU3HU obOmiecTBa. [Ipennocbuiku co3qaHusi TEOPUU CTPOEHUS. XUMUYECKOE CTPOCHHE KaK MOPSAOK COCTUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJIEHTHOCTH. OCHOBHBIE IIOJIO’KEHUSI TEOPUU CTPOEHUS OpraHn4eckux coennuenuii A.M. byTiepoBa. XuMuueckoe CTpOEHHE U CBOMCTBA OPraHUYeCKUX
BemiectB. M3omepus u uzomepsl. [lonsrue o pyHKIMOHAIBEHOH Tpymne. KpaTHOCTh XMMHYECKOH CBSI3U. 3aBHCUMOCTH CBOMCTB BEIIECTB OT XUMUYECKOTO
CTpoeHHs MOJieKyJl. [IpuHIunel Ki1accupuKaluu OPraHuYeCKuX COEUHEHUH.

KHaCCI/I(I)I/IKaHI/Iﬂ 1 OCOOEHHOCTH OpTraHU4YCCKUX peaxunﬁ. PeaKHI/IOHHBIe LCHTPHI. HepBOHa‘IaJII)HI)IG IMOHATHA O THIIAX U MEXaHHU3MaX OPraHUYCCKUX
peakuuii. 'OMOIMTHYECKUI U TETEPOIUTHYECKHI pa3pblB KOBAICHTHOW XUMHYECKOH cBsi3u. CBOOOTHOPAIMKAIBHBIA M HOHHBIA MEXaHU3MbI PEaKIINH.
[Tonstue o HykIeoduie U 3neKTpodue.

TEMA 2. YraeBoaopoasl (50 1yaca)

Knaccudukanus yraeBogoponos. [IpenenbHbie yriieBogopoasl. ANKaHbl. ['OMOJOTHYECKUI Psijl, TOMOJIOTUYECKAs Pa3HOCTh. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl MeTaHa. SP -rubpumsanus opouTaneii aroMoB yrieposaa. [omMonorudeckuii psn u o6mas hopMysia aaKkaHoB.
Howmenknarypa ankaHoB (TpuBHalIbHAs, palMoOHaIbHAsA, MexayHapoaHas (cucremartuueckas IUPAC). M3omepust yriaepoaHoro ckenera. AJTOpUTM
cocTaBieHHs u30MepoB. Pu3nuecKue CBOICTBa.

XuMHUYECKHe CBOMCTBA aIKaHOB: TaJOr€HUPOBAaHUE, AETHIPUPOBAHNE, TEPMUYECKOE Pa3I0KEeHNE, KPEKUHT KaK CIIOCOObI MOTyYeHHsI BaXKHEUIITNX
COEIMHEHMI B OPraHu4ecKOM CUHTe3e. [ 'opeHune ankaHoB Kak OJWH U3 OCHOBHBIX HCTOUHMKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITYy. M30MepHu3aius Kak

CIOCco0 MOJIy4YeHUs BBICOKOCOPTHOTO OeH3uHa. MexaHu3M peakiiy cBoO0IHOpaiuKaabHOro 3amenienus. [lonydyenue ankanos. Peakius Bropua.
HaxoxneHnue B mpupo/ie u IpUMEHEHUE aJIKaHOB.

[uknoankanel. CTpoeHHe MOJIEKYJ HUKIoankaHoB. O6mas popmMyna ukioankanoB. HoMmeHknatypa mukioankanoB. M3oMepus
LMKJIOAJIKAHOB: YTJIEPOJIHOTO CKEJIeTa, MEKKIIacCoBasi, MpOoCTpaHCTBeHHas! (yuc-mpanc-nu3oMepusi). Crienndrka CBONCTB IIUKIOATKAHOB C MaJIbIM
pa3MepoM 1uKIa. Peakiuu nprucoeIMHeHns U paJuKaIbHOTO 3aMEILEHHUS.

AnKeHsI. DEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIBI THIEHA. SP>-THOpHAM3aIMs opOuTaneil aTOMOB YIIepo/a. G- U T-CBA3M.
I'omonoruueckuit psn u obmas popmyna aakeHoB. HomeHkmatypa aakeHoB. M3oMepus allkeHOB: yTIEPOJAHOTO CKEIeTa, OJ0KEHUsI KpaTHOU CBS3H,
MIPOCTPAHCTBEHHAA (Yuc-mpanc-u3omMepus), MexxkiiaccoBasi. @uznueckue cBOMCTBa ankeHoB. Peakiu 31eKkTpoduaIbHOro NpUCOeAMHEHU S KaK CII0co0
nosTydeHus: GyHKIMOHATBHBIX IPOM3BOAHBIX YIIIeBO10poAoB. [IpaBuno MapkoBHHUKOBA, €T0 YJIEKTPOHHOE 000CHOBaHME. Peakiiny oOKucieHus u



nouMepu3anyn. [lomusTHIIeH KaK KPYyITHOTOHHAKHBIA MTPOAYKT XUMHUECKOTO MTPOU3BOICTBA. [IpOMBITIIICHHBIE U Ta00paTOPHBIC CIIOCOOBI TIOTY YCHHSI
ankeHoB. [Ipasuno 3aiiyesa. [lpuMeHeHne aqTKeHOB.

Anxanuensl. Kinaccuduxaius ankaaueHoB 110 B3aMMHOMY PAcIlONIOKEHHUIO KPaTHBIX CBA3eHl B MosiekyJie. OCOOEHHOCTH 3JEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUS COTMPSHKEHHBIX alkaaueHoB. O0mas Gopmyna ankaaueHoB. HomeHkatypa u uzomepus ajakaaneHoB. Ou3uveckue
CBOMCTBA alKaJHEeHOB. XUMUYECKHE CBOMCTBA aJIKa/IMEHOB: peaKIUU MPUCOEANHEHUS (THIPUPOBAHIE, FAIOTeHUPOBAHUE), TOPEHUS U
nonmMepu3aruu. Bxinan C.B. Jlebenera B moayueHHe CHHTETUYECKOTO Kayuyka. Bynkanu3zamus kaydyka. Peanna. MHoroo6pasue BUI0B
CUHTETUYECKUX Kay4dyKOB, UX CBOMCTBAa U npuMeHeHue. [lonyuyeHue ankaaneHos.

AJKUHBI. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI alleTuiieHa. SP-rudpuansaius opOuTaieil aToMOB yriepoa.
I'omonoruueckuii psa u odmas popmyna ankuHoB. HomenknaTypa. M3oMepusi: yriaepoIHOro CKeleTa, MOJI0KEHHs KPaTHON CBSI3M, MEXKKIIACCOBAsI.
Ou3nyeckre CBOMCTBA AIKMHOB. XMMUYECKHE CBOMCTBA AIKMHOB: PEAKIIUHU MPUCOESTUHEHUS KaK CIIOCO0 MOTyYSHHsI TOJTUMEPOB U JPYTUX MOJIE3HBIX
HPOAYKTOB. Peaxkyuu 3amewenus. 'opeHre alieTiIeHa KaKk HCTOUHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JJIsl CBApKHU U pe3ku MeTauioB. [lonyueHue
alleTUJIeHa MUPOJIM30M METaHa U KapOuIHbIM MeToioM. [[puMeHeHne aleTuieHa.

Apensl. Ucmopus omkpwvimus Oenzona. COBpeMEHHBIC MPEACTABICHUS 00 3JIEKTPOHHOM H ITPOCTPAHCTBEHHOM CTPOCHHUH OcH3011a. M3oMmepus u
HOMEHKJIaTypa roMoJioroB 6ensona. O0mias popmyna apeHoB. Puznueckue cBocTBa OeH3051a. XMMHUECKHUE CBOMCTBA OE€H30Ia: PeaKuu
3JIEKTPO(UITBHOTO 3aMEIICHNUs (HUTPOBAaHKE, TAJIOTCeHUPOBAHKE) KaK CIIOCO0 MOIYYEeHUSI XUMHUUECKUX CPEJCTB 3aLIUTHI PACTEHUI; IPHCOSTNHEHHS
(rugpupoBaHKe, TaIOTEHUPOBAHKE) KaK J0Ka3aTeNbCTBO HEMPEAETbHOr0 Xapakrepa O0ensona. Peakuus ropenus. [lonyuenue 6en3ona. Ocobennocmu
XUMUYECKUX c8oucme moiyod. B3auMHOE BIMSHEE aTOMOB B MOJIeKyJIe Toiryoiia. Opuenmayuonnule 3¢gexmul 3amecmumeneil. [IpumeHeHne
rOMOJIOIOB O€H30714a.

TEMA 3 Kuciopoaoconep:xamue opranndeckue coeqnuenus (494acon)
Knaccudukanus KuciopoocoaepKalnux OpraHideckix COeIMHEHUM.

Cnuptsl. Knaccudukanus, HomeHKIaTypa criupToB. ['oMmonorndyeckuil paa v odmas (opMysia nmpeneabHbIX OJHOATOMHBIX criupToB. M3omepus.
dusnueckue cBoicTBa NpeAeIbHBIX 0JIHOATOMHBIX CIIUPTOB. BoopogHast CBsA3b MEX/ly MOJIEKYJIaMU U €€ BIUSHUE Ha (PU3NUECKUE CBOICTBA
cUpTOoB. XMMHUYECKHE CBOMCTBA: B3aUMOJIEHCTBUE C HATPUEM KaK CIIOCO0 yCTaHOBJIEHMS HAJTMUUS THIPOKCOTPYIIIBI, C TaJIOr€HOBOJAOPOJaMH KaK
CIOCco0 MOJIy4eHUs] paCTBOPUTENEH, BHYTPU- U MEXMOJIEKYIIIpHas Aeruapartanus. Peakius ropeHus: ciupThl Kak TomuBo. [lonydyenue stanona:
peaxuusi OpoXKeHHUs TIII0KO3bl, TUApaTanus dTuieHa. [I[pumenenne Mmeranosna u ataHona. dusnonaoruueckoe AelcTBUE MeTaHOJAa U ATaHOJIA Ha
OpPraHM3M YeJIOBeKa. DTUIIEHTIIMKOIb U TNIMLIEPHUH KaK MPEACTaBUTEIN NPEACIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha
MHOI'0aTOMHBIE CIIUPTHI U €€ MPUMEHEHHE /I PACIIO3HABAHMS TIIMIEPUHA B COCTaBE KOCMETHYECKUX CpelCcTB. [IpakTnueckoe npuMeHeHne
STWJIECHIJINKOJISA U MIMLEPUHA.



®enou. Ctpoenune MoJieKyJbl peHosa. BzanMHoe BiausiHue aToMoB B MoJiekyJie ¢enosna. dusndeckue cBoiicTBa peHoma. XMMHUYECKUE CBOWCTBA
(peakuuu ¢ HaTpUEM, TUAPOKCUAOM HaTpus, OpomoM). [lomukonaeHcamnus dpenona ¢ popmansaerunom. [lonydenne dhenona. [lpumenenue dpeHomna.

Anbnernnsl 1 ketoHsl. Kiaccudukanus anpaeruioB 1 KeToHOB. CTpOoeHUE MPeIeNIbHbBIX aJIbJIETUA0B. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOeHHUE KapOOHWIBHOW TPyIIEL. ['oMonorndeckuid pss, odmas GpopMyiia, HOMEHKIATYpa U U30MEpHs MPEAENIbHBIX albAeru0B. Ou3nuecKue
CBOMWCTBA MPEJIENIbHBIX aJIbJETUI0B. XUMUYECKHUE CBOMCTBA MTPEICIIbHBIX alIbJAETHI0B: THAPUPOBAHNE; KAUYECTBEHHbIE peaKIMi Ha KapOOHUIIbHYIO
rpymmy (peakuus «cepeOpsiHOro 3epKaiay, B3auMmoeiicteue ¢ ruapokcuaom Meau (1)) u ux npumeHenue it OOHApy)KEHHUs MPEICITbHBIX allbJICTHII0B
B IIPOMBIIIIJICHHBIX CTOYHBIX BoJax. [losyueHue npeaesbHbIX aiabAeru10B: OKUCIEHUE CIIMPTOB, MMApaTalus aueTwieHa (peakuus Kyueposa).
Tokcuunocts anbaerunos. [I[pumenenue Gpopmanbaeruaa u aneraibaeruaa. AIeToH Kak MpeicTaBuTeIb KeTOHOB. CTpOeHHE MOJIEKYIIbI alleTOHA.
OcobeHHOoCTH peakuy OKuciieHus aueToHa. [IpuMenenue areroxa.

Kap6onossie kucnotel. Knaccudukanus u HOMEHKIIaTypa KapOOHOBBIX KUCIOT. CTpoeHHe MpeAeIbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KHUCIOT.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIILHOU Tpymiibl. ['oMonorudeckuii psa u oomias popmylia mpeaesIbHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. Du3nueckue CBOICTBA MPEAETbHBIX OJIHOOCHOBHBIX KAPOOHOBBIX KHCIOT. XUMUYECKHE CBOWCTBA MPEAEIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT (PEaKIMi C METAJJITAaMU, OCHOBHBIMU OKCHJIaMH, OCHOBAaHHUSIMU U COJISIMH) KaK MOATBEP)KICHUE CXOJICTBA C HEOPTAHUUECKUMHU
Kkucnotamu. Peakuus stepudukanuu u ee 00patuMocTh. BrusiHue 3amectuteneil B yriieBOAOPOTHOM paJuKalie Ha CUITy KapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH XMMHUYECKHUX CBOWCTB MypaBbUHOM KUCIOTHI. [lomyueHue npeaenbHbIX 0THOOCHOBHBIX KAPOOHOBBIX KHCIIOT: OKUCICHHE aJIKaHOB,
QJIIKCHOB, TIEPBUYHBIX CITUPTOB, aJIbJCTUI0B. BaskHel ie mpeicTaBUTe TN KapOOHOBBIX KHCIIOT: MypaBbHHAS, YKCYyCHAs U O¢H30MHas1. Beiciime
npeieibHbIe U HeTpeAeNbHbIe KApOOHOBBIE KUCIOTHI. Onmuyeckas uzomepus. Acummempudeckutl amom yenepooa. IlpumeneHne kapOOHOBBIX KHCIIOT.

Crpoenue cioxHbIX 3¢upoB. Homenknarypa. M3omepus. Peakuus srepudukanmu. OOpaTuMocTh peakiuu srepuduranuu. [ Maponns cioxxHbIx
3¢upoB. [IpakTHyeckoe UCTIOIb30BaHNE
Croxuble 3¢upbl 1 xKUpbl. CTPOCHNE 1 HOMEHKJIATypa CIOKHBIX 3(UpoB. MexkinaccoBas H30MepHsi ¢ KapOOHOBBIMHU KucinoTaMu. CriocoOsbl
MOJIy4€HUs CIOKHBIX 3pupoB. O6paTuMocTh peakiiuu yTepudukanuu. [Ipumenenune cioxxHbIX 3(pUpOB B MUIIEBON U ap(roMepHoit
MPOMBIIIIEHHOCTH. JKHPBI KaK CI0XKHBIE 3(HUPHI TINIMIEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTHTENbHbIE U )KUBOTHBIE KUPBI, UX COCTAB.
duznyeckne cBONCTBA )KUPOB. XUMUUYECKHE CBOMCTBA XKUPOB: THIPUPOBAHUE, OKHCIEHUE. [ MIpOIu3 N OMbIJICHHE )KUPOB KaK croco0
MPOMBIIIJICHHOT'O TTOJIy4Y€HHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. [IpruMeHeHne xupoB. MbLIA Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moroue
CBOMCTBA MbLIIA.

VYrnesoasl. Kimaccuduxanms yriesogos. @u3ndeckue CBOWCTBA M HAXOXKECHHUE YIIIEBOAOB B MpHpoe. [ T0K03a KaK allbJeruI0CIHUPT.
XUMHYECKHE CBOMCTBA TIIFOKO3bl. DKCIIEPUMEHTAIIbHBIC JOKA3aTeIbCTBA HATMYHS aJIbJICTHIHON M CIIMPTOBBIX TPYII B ITI0K03€. [lomyueHne TIIroKo3sbl.
Dpykmosa kak uzomep 2n0ko3vl. Pubosa u dezoxcupubosa. Baxkneiimume nucaxapusl (caxaposa, 1akmosa, Maibmo3a), ux CTpoeHue 1 pusnyeckue
cBoiicTBa. ['Mponn3 caxapossl, 1akmo3svl, Manrbmossl. Kpaxman u 1esuirono3a kKak Onosiornyeckue nojaumepbl. XMMHUYeCcKUe CBOWCTBA Kpaxmana
(Tuaponu3, KaueCcTBEHHAs peakiusl ¢ HOJIOM Ha Kpaxmall U ee IPUMEeHEeHHE I 0OHApYKEeHUs Kpaxmala B MPOAYKTaxX MUTaHUs). XUMUYECKUE



CBOMCTBA LIEJUTIONIO3bI: TUAPOIIN3, 00pa3oBaHUE CIOKHBIX 3¢upoB. [IpuMenenne u Ouonornyeckas poib yriieBoaoB. OKucIeHHe YTIIeBOI0B —
MCTOYHUK YHEPTUH JKUBBIX OpraHu3MoB. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA MIPUMEPE alleTaTHOTO BOJIOKHA.

TEMAA4. A3oTcoaep:xamue opranndeckue coeantennsi (12 yacon)

Awmunsl. [TepBuvHbIe, BTOpHYHBIC, TPeTUYHBIC aMUHBL. Kimaccudukarys aMMHOB TIO TUITY YTIIEBOJIOPOJAHOTO PauKaia U YUCITy AMHUHOTPYTII B
MoJIeKyJie. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MPeIeIbHbIX aMUHOB. DU3nueckre CBOMCTBa aMUHOB. AMHUHBI KaK OpraHM4ecKHe
OCHOBAHUSI: PEAKINH C BOAOH, KUCIOTaMU. Peakiusi ropeHusi. AHIIMH KaK MPEICTaBUTENh apoOMaTHIecKuX aMuHOB. CTpoeHue aHWiInHA. [[prauHbI
ocnabyeHus] OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHUH C aMUHAMU MPEAENIbHOTO psiga. XUMUYECKUE CBOWCTBA aHUIIMHA: B3aUMO/JICICTBHE C
KHCIIOTaMu, OpOMHOM BOJIOH, okucieHue. [lorydeHne aMIHOB aTKUIMPOBAHUEM aMMHUAKa U BOCCTAHOBIICHUEM HUTPOIIPOU3BOIHBIX YTIIEBOJOPOIOB.
Peakuus 3ununa. [Ipumenenne aMuHOB B (papMalieBTUYECKOM MMPOMBIIIIICHHOCTU. AHUNUH KAK Cbipbe OJi NPOU3B00CMEa AHUIUHOBBIX Kpacumerel.
Cunme3svl Ha 0OCHO8€e AHUTUHA.

AMUHOKHUCHOTH U 6enku. CocTaB 1 HOMeHKJIaTypa. CTpoeHrne aMUHOKHUCIIOT. ['oMoiornyeckuit psji npeaesibHbIX aMUHOKHUCIIOT. M30mepus
npeoenvublx amuroxkuciom. Ouznyeckre CBOMCTBA MPeeIbHBIX aMUHOKHUCIOT. AMUHOKHUCIIOTHI Kak aMm(pOoTepHbIe opraHndeckue coeuHeHust. Cunres
nentuaoB. [lentunnas cs3b. buonoruueckoe 3nHaueHrue o-aMUHOKUCIOT. OOIacTH MPUMEHEHUSI aMUHOKUCIIOT. belku Kak npupoaHbie OUOTOIMMEDHI.
CocraB u ctpoeHne 6emKoB. OCHO8HbIE AMUHOKUCIOMDL, 00pa3yowue Oeiky. XMMIUUECKUE CBOMCTBA OEITKOB: TUAPOIIN3, IEHATYpaIlHsl, KaYeCTBEHHBIC
(uBetHble) peakiuu Ha Oenku. [IpeBpaiienust 6enkoB nuIM B opranu3mMe. buonorndeckue pyHkunu 6enkoB. JJocmudicenus 8 uzydeHuu cmpoeHus: u
cunmesa 6enKos.

Hyxneunosvie kuciomol: cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmae nykneunoswix kuciom ([{HK, PHK). Ponb HyK1euHogbix
KUCTIOM 8 JiCU3HeDesIMeIbHOCMU OP2AHUSMO8.

TEMA 5. XuMusi BLICOKOMOJICKYJISIDHBIX cOeJMHeHMH (6 yacoB)
BricokoMonekyisipable coequHEeHNsl. OCHOBHBIE NOHSTHS BBICOKOMOJIEKYJIIPHBIX COEAMHEHMI: MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb
nonumepuzanuu. Knaccudukarus nomumepoB. OCHOBHBIE CIIOCOOBI MOTYYEHHUS! BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM: peaklMy MOJIMMEpH3aluu U
noJiMKoHAeHcauuu. CTpOeHHE U CTPYKTypa IIOJIMMEPOB. 3aBUCUMOCTb CBOWCTB IIOJIMMEPOB OT CTPOECHMS MOJEKYJ. TepMOoIUlacTU4YHBIE U
TEPMOPEaKTUBHBIE NOIUMEPBL. [Iposodswue opeanuueckue noaumepvl. Komnozumnvie mamepuanvt. Ilepcnekmugbl ucnonb308aHus KOMIOZUMHBIX
mamepuanos. Knaccupukanus BoaokoH. CHHTeTHUECKUE BOJIOKHA. [lonuaupHble U nmonmamMuIHble BOJIOKHA, UX CTPOEHHE, CBOKCTBA. [IpakTHueckoe
UCIOJIb30BAHUE BOJIOKOH.

HUrorosoe nosropenue (10uacos)

Tunsl pacyeTHLIX 32124:




e Haxoxnenue MosekyIsipHO (pOpMysIbl OPraHUYecKoro BEHIECTBA MO €ro IJIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0
COCTaB, WJIH I10 MPOAYKTAaM CrOpaHUs.

e PacueTsl MaccoBOM A0JH (MacChl) XUMUYECKOTO COSAMHEHHS B CMECH.

e Pacuetsl macchl (00BbeMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIM OHO U3 BEUIECTB JIaHO B U30BITKE (MMEET IPUMECH ).

e PacueTnl MacCOBOI MM OOBEMHOM A0JIK BBIXOJa IMPOAYKTa pCaKIun OT TCOPETUUCCKHU BO3MOXHOI'O.

JladopaTopHbIe ONBITLI:

JladopaTopuslii onbIT Nel «3roToBiieHue Mojienelt yrieBoJopoi0B U UX TaJIOr€HONPOU3BOAHBIX»

JlabopaTopublii onbIT Ne2 «IloydeHre STUICHA U OIBITHI C HAM

JlabopaTopHublii onbIT Ne3 «Pa3znoxeHue kayuyyka IpU HarpeBaHUM U UCIIBITAHUE HAa HETIPEAEIbHOCTD MPOIYKTOB pa3iiokeHus. OTHOLIEHHE KayuyKa
Y PE3UHBI K OPraHUYECKHU PACTBOPUTEIISIM

JlabopaTopHblii onbIT Ned «PacTBopeHue riniepruHa B BOJE»

JlaGopaTopubiii onbIT Ne5 «B3aumoseiictBue riumepuna ¢ ruapokcugaom Cu(ll)»

JladopaTopuslii onbIT Ne6 «OKUCICHUE TaHANS aMMHAYHBIM PACTBOPOM OKcuza cepedpa u ruapokcugom Cu(l1)»

JlaGopaTopuslii onbiT Ne/ [loydeHue sTaHassi OKUCIEHUEM 3TaHOJIa»

JlabopaTopHblii onbIT Ne§ «PacTBOpMMOCTE alleTOHA B BOJIE, AllETOH KaK PACTBOPUTEIb)

JlabopaTopublii onbIT Ne9 «JleiicTBHE yKCYCHOW KHMCIIOTHI Ha MHIAMKATOpPHI. B3amMoaeicTBHUE yKCYCHOM KHUCIOTHI ¢ MarHueM. B3aumojeiicTBue
YKCYCHOM KHMCIIOTBI CO IIIEJIOYBIO»

JlabopaTopHublii onbIT Nel0 «PacTBOpHMOCTB KHUPOB; JOKA3aTENbCTBO HEMPEEIBHOTO XapaKTepa KUAKUX KUPOBY

JladopaTopublii onbIT Nell «CpaBuenue cBoiicTB Mbiia 1 CMC; 3HaKOMCTBO ¢ 00pa3iiaMy MOIOIIIUX CPEJICTBY

JladopaTopuslii onbiT Nel2 «B3anMmozeiicTBie pacTBOpa ItOK03bI ¢ ruapokcuaom meu (11)

JlaGopatopHslii onbIT Nel3«B3aumoseiicTBrue caxapo3sl C THAPOKCUIOM KaJlbLIUs»

JlaGopatopuslii onbiT Neld «B3aumozeiicTBue kpaxmania ¢ ogom;I naponus kpaxmanay

JlaGopaTopuslii onbIT NelS «I[BeTHble peakiuu OenkoB. JleHaryparus Oenka»

JIabopaTopHbIii onbIT Nel6 «JccienoBanre cBOKWCTB TEPMOIUIACTUYHBIX IIOJTUMEPOBY

JladopaTopHublii onbIT Nel7 «/3ydeHne CBOMCTB CHHTETHIECKUX BOJIOKOH

TeMBbI IPAKTHYECKHUX PaldoT:
IpakTuyeckas padora Nel « «KauectBeHHOE onpeneneHue yriepoa, BOJA0PO/ia U XJIopa B OpraHM4ecKux BemecTpax”

IIpakTuyeckast padora Ne2 «IlonmyyeHne 1 XUMUYECKUE CBOMCTBA albACTHIOBY»



IMpakTnyeckas padora Ne3 «llonyueHne yKCyCHOM KMCIIOTBI U3 alleTaTa HaTPUS»

IIpakTuyeckas padora Ned «XuMHUeCKHE CBOMCTBA YKCYCHON KUCIOTBD»Y

IIpakTnueckas padora NeS «PacrnozHaBaHne OpraHUYECKUX BEILIECTBY

IIpakTuyeckas padora Ne6 « XumMuueckue cBOCTBa OEIKOB»

IIpakTnyeckas padora Ne7 «Pacno3HaBaHne IJ1aCTMAcC U XUMUYECKUX BOJIOKOH, UCCIIE0BaHUE UX CBOMCTBY

4. TEMATHYECKOE IVIAHUPOBAHUE
_ TemaTtnyeckoe IUTAaHUPOBAHHE COCTABICHO C Yy4YeTOM paboueil mporpammbl BocmuTaHus (Moxaynb «llIkompHBIA ypok»). Peamm3zarus

BOCIIUTATEIBbHOIO OTEHIIMAJIA YPOKa IPEIIIOIaraer:

. YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLIEHUH MEXIY YUYUTENEeM U €ro Y4YeHUKaMH, CIIOCOOCTBYIOIIMX IO3UTHUBHOMY BOCIIPHUSTHIO
yyaliuMucs TpeOOBaHUII W NPOChO yuuTens, NPUBICUEHUIO UX BHUMAHUA K 0O0Cy)XJaeMoil Ha ypoke HH(pOpMalM{, aKTUBU3ALUM HUX
[I0O3HABATEIIBHOU JEATEIbHOCTH;

. noOy>KJeHNe IIKOJIBHUKOB COOI0/IaTh Ha YpOKE OOIICTIPUHATBIE HOPMBI ITOBEIECHUS, MTpaBuiia OOLIEHHS CO CTAPIIUMU (YUUTENSIMU) U
CBEpCTHUKAMH (ILKOJIbHUKAMU ), IPUHIMIIBI Y4€OHOH TUCIMILIMHBI U CAMOOPTaHU3aLNH;

. MpHUBJICUCHNE BHUMAHHS MIKOJIHHUKOB K IICHHOCTHOMY aCHEKTY M3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHU3alus HX padoThl C OIy4aeMOi
Ha ypOKE COLMAIbHO 3HAUMMOM MH(popMaLnell — MHULIMUPOBAHUE €€ OOCYKICHHS, BBICKa3bIBaHUS yYalIUMKCSI CBOETO MHEHUS 110 €€ IOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

. WCIOJIb30BAaHUE BOCHUTATEIBHBIX BO3MOXHOCTEH coJepkaHus ydeOHOro mpeaMeTa uepe3 JEMOHCTpAlUI0 JEeTsIM IPHUMEpOB
OTBETCTBEHHOT0, TPAYKIAHCKOI'0 OBE/ICHUS, TPOSBICHUS YEIOBEKOIO0MS U 10OPOCEPACUHOCTH, Yepe3 M0100p COOTBETCTBYIOIUX TEKCTOB JUIs
YTEHUs, 3a/1a4 I PEeLIeHNUs, TPOOIIEMHBIX CUTYaIUil U1 00CY>KAEHUs B KJ1acce;

. IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OpM pabOThl YYALIUXCSH: HHTEUIEKTYaJIbHBIX HUIP, CTUMYJIMPYIOLIMX IO3HABATEIbHYIO
MOTHUBAIUIO MIKOJIBHUKOB; JUJIAKTUYECKOT0 TeaTpa, I1e NOJTyUYEeHHbIE HAa yPOKe 3HAHUS OOBITPBIBAIOTCS B TEATPATIBHBIX TIOCTAHOBKAX; JUCKYCCHIA,
KOTOpbIE JAI0T YYalIMMCs BO3MOXKHOCTb NMPHOOPECTH OMBIT BEJEHHUS KOHCTPYKTHBHOIO JHMajiora; TpyINnoBOM paboThl MM paboThl B mapax,
KOTOpBIE y4aT MIKOJbHUKOB KOMaH/IHOHN paboTe ¥ B3aUMOJIEHCTBUIO C APYTUMU JAETbMH;

. BKJIFOYEHUE B YPOK MIPOBBIX INPOLEAYP, KOTOPBIE IMOMOTAOT MOJJEPKATh MOTHUBALMIO JETEW K IOJYYECHHIO 3HAHUMN, HAIAKWBAHUIO
MO3UTUBHBIX MEXIIMYHOCTHBIX OTHOILEHUH B KJ1acce, IOMOTal0T YCTaHOBJICHUIO J0OpOKeIaTeNIbHOM aTMOC(ephbl BO BpEMS YPOKa;

. opranusanus medcTBa MOTHBHPOBAaHHBIX M SPYAUPOBAHHBIX YYAllMXCSl HAJl UX HEYCIEBAIOIIMMU OJHOKJIACCHUKAMH, IarOIIero
IIKOJIbHUKAM COLMAJILHO 3HAYUMBIH OIBIT COTPYJIHUYECTBA U B3AUMHOM IIOMOIIY;

. MHULMMPOBAHUE M IOAJEPKKA HMCCIEIOBATEIbCKON NEATEIIBHOCTU IIKOJIBHUKOB B PAMKaxX peaJM3aldd WUMHU HHIUBUIYAJIbHBIX H
IPYNIIOBBIX HCCIEA0BATEIbCKUX TMPOEKTOB, YTO JACT IIKOJIbHMKAM BO3MOXXHOCTh HPUOOPECTH HABBIK CAaMOCTOATEIBHOTO PELICHHS



TEOPETUYECKON MPOOIEMbI, HaBbIK FEHEPUPOBAHUSA U O(OPMIIEHUSI COOCTBEHHBIX MJIE€H, HaBBIK YBaXXUTEIbHOIO OTHOLICHUS K Uy>KUM HJEAM,
oopMiIeHHBIM B paboTax Ipyrux MccieloBaTeiel, HaBbIK IyOJINYHOrO BBICTYIUICHUS Nepe]] ay JUTOpUeH, apryMEeHTHPOBAaHUS U OTCTaUBaHUs
CBOEH TOYKU 3PCHUSL.

Koi-Bo| Konrtpoabnsbie | IIpoBepounbie | IIpakTuyeckue JlabopaTopHble
Nen/m| HaummeHnoBaHmue pa3iesia/TeMbl
4acoB padoThl padoThI padoThbI padoThbI
1 OCHOBHbIE TOHSTHS 9 - 1 -
OpPraHUYeCcKON XMMHUHU
2 YTraeBogopoasl 50 1 2 1 3
3 Kucnopomoconepxaiue 49 1 2 4 11
OpPraHUYECKUE COSTUHEHMSI
4 A30oTcoaepKalue OpraHuyecKue 12 - 1 1 1
COEAMHEHUs
5 XHMHS BBICOKOMOJIEKYIISIPHBIX 6 1 - 1 1
COCTUHEHUN
HToroBoe moBTopeHne 10 - - - -
Bcero 136 3 6 7 16

5.KAJIEHIAPHO-TEMATHUYECKOE IINIAHUPOBAHUE

(136 gacoB ,4 Jaca B HEJIEINIO)

Ne Ne Tema ypoka Hara IIpumeyanue
n/n | ypoka s
TemMe

I[nan | DakT

TEMA Nel: OcHOBHBIC NOHATHS OpPraHu4ecKoi xumuu (9 yacos)

1 1 [Ipenmer oprannyeckoit xumuu. OCOOEHHOCTH CTPOEHHUS U CBOMCTBA OpraHMYeCKUX
COeIMHEHM . B3anMOCBA3b HEOPTraHMYECKUX U OPraHUYECKHUX BelecTB. HCTpyKTax
no Th nposenen NY-007.

2 2 MecTto u 3Ha4YeHHE OPFaHH‘{eCKOﬁ XUMHUHU B CUCTEMEC CCTCCTBCHHLIX HAYK. BzauMocBs3b
HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB.




3 3 XUMHUYECKOE CTPOECHUE KaK MOPSIIOK COEANHEHHs aTOMOB B MOJICKYJIE COTJIACHO MX
BaJIEHTHOCTU. OCHOBHBIE [10JIOXKEHUSI TEOPUU XUMUYECKOTO CTPOECHUS OPraHU4ECKUX
coequHeHunii A.M. bytieposa

4 4 XHUMHUYECKOE CTPOEHUE KAK MOPSIOK COETUHEHHS] aTOMOB B MOJIEKYJIE COIUIACHO UX
BaJIEHTHOCTU. OCHOBHBIE [10JIO)KEHUSI TEOPUU XUMUYECKOTO CTPOEHHUSI OPraHUYECKUX
coeauHennii A.M. Bytieposa

S. 5 N3omepus. Bussl nzomepun: CTpyKTypHast U30Mepust

6 6 Knaccugukanus opraHmuecKiuX COeAMHEHUH.

7 7 DneKTpoHHBIE AIPPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUH.

8 8 OcobeHHocTy 1 Kilaccu(uKanus opraHudeckux peakuuid. KoBajgeHTHbIE CBSI3M.
MexaHu3Mbl pa3pblBa KOBAJIEHTHOMN CBSI3U

9 9 Ilposepounasa pavoma Nel «OCHOBHbIE IOHATUSL OPTAHUYECKON XUMUI

TEMA Ne2: YrieBoaopoasbl (5S0uacoB)

10 1 Ankanbl. MeTaH, cTpoeHHe MOJIEKyYIbI, SP>-rudpuamsamus. CurMa-cBssb
I'omonoruueckuil psa MeTana, pU3MUECKUe CBOMCTBA, HAXOXKAEHUE B IIPUPO/IE.

11- | 2-3 Homenknarypa ankaHos

12 N3omepust ankanoB. [lonsatue o koHdopmanuu
JlabopaTopHblii onbIT Nel«l3roToBiieHue Mojenelt yrieBoJopoioB U UX
raJIoreHONPON3BOAHBIX»

13 4 XUMUYECKUE CBOMCTBA aJIKaHOB

14 5 XVMUYECKUE CBOKCTBA AJIKAHOB.

15 6 Pemrenue pacueTHbIX 3a1a4

16 7 [Tonyuenue u npUMEHEHNE ANKAaHOB

17 8 Pemenue pacueTHbIX 3a7ja4 Ha BhIBEJIEHUE MOJIEKYJIIPHOU (hOpMYIIbI Ta3a 0 MacCOBbIM
JOJISIM SJIEMEHTOB

18 9 Pemienue pacueTHBIX 3a7jay Ha BbIBEIEHHE MOJIEKYISIPHOI (pOpMyJIbI ras3a 1o

MIPOAYKTaM CrOpaHus




19 10 [uxnoankansl. [ToHsATHE O IUKIIOATKaHAX UX CTPOCHUU M CBOMCTBaX. ['oMomornueckui
psia u obmas popmyIia HUKIOAIKaHOB M30Mepus IIMKIOATKaHOB

20 11 XUMHYECKHE CBOWCTBA IUKIIOATIKAHOB

21 12 CriocoObl MoTy4YeHUs! IUKIIOAIKAHOB.

22 13 Pemenue 3amad mo teme: 1{uknoankaHbl

23. 14 IIpoBepounas padora Ne2 «ANKaHbl, TUKIOATKAHBD)

24 15 AnkeHbl. DTEH, €ro COCTaB, CTPOCHHE, (PM3MUECKUE CBOMCTBA ainkeHoB. HoMeHKIaTypa.
N3omepus

25 16 XUMHYECKHE CBOMCTBA aJIKEHOB

26 17 XUMUYECKHE CBOMCTBA aJIKEHOB

27 18 [TonydeHnue u npuMeHEHHUE alIKEHOB
Jlabopamopnuiii onvim_Ne2 «IlomyueHue 3TUIIEHA U ONBITHI C HUMY

28- | 19-20 O06o0uieHne 1 cucTeMaTH3aIs 3HaHUH 110 TeMe «AJIKeHbI». Pemenne 3amau

29

30 21 Ilpakmuueckas padoma Nel «KadecTBeHHOE OMpeelICHUE YIiepoja, BOAOPOIA H
XJIOpa B OPTaHUYECKHUX BEIIECTBAX)

31 22 CamocrositeibHas padora Nel «AnkeHb»

32 23 [Tonsatue o nueHoBbIX yrieBonopoaax. Oomas popmyna. Homenknatypa. CtpoeHue.
Nszomepus.

33 24 XUMHUYECKUE CBOMCTBA U CITOCOOBI MOTYUEHHUSI TUEHOBBIX YTIIEBOIOPOIOB.

34 25 Kayuyk kak mpupoHbIii TOJIMMEp, €ro CTPOEHHUE, CBOMCTBA
Jlabdopamopuwiii onvim Ne3 «Pa3noxeHue kaydyka NPy HarpeBaHUM U UCIBITAHHE Ha
HENpeAeIbHOCTb MTPOAYKTOB Pa3I0KeHUsI.
OTHoOIIEHUE KaydyKa 1 Pe3UHbI K OPraHMYECKH PACTBOPUTEIISIM)

35 26 O000111eHYE U CUCTEMATH3ALU 3HAHUI 10 TeMe «AJKEHBI. AJIKAIUEHBI.

36 27 Pemrenue 3agau

37 28 ITPOBEPOYHAA PABOTA Ne3 «AnkeHnl. AKagueHbI»




38 29 AnKUHBI. AIIETHIICH KaK MpeaCcTaBUTeNh alkuHOB. O0mas ¢popmyna. ['oMmonornyeckuii
psan. Crpoenne. dusnueckue cBorictBa. Homenknarypa.Mzomepust

39 30 XUMHUYECKHE CBOMCTBA aJIKHHOB.

40 31 XUMHUYECKHE CBOMCTBA aJIKMHOB.

41 32 [Tonyuenue u mpuMeHEHNE ATKUHOB

42 33 Pemenue pacueTHbIX 33724

43 34 Pemenue pacueTHbIX 3a7a4

44 35 O06o001IeHre U cHCTeMaTU3allvs 3HAHUN TI0 TeMe « ATTKUHBD)

45 36 CamocTosiTe1bHasi paboTa Ne2 « AJIKHHBD)

46 37 Apomarudeckue yriieBoaopobl. beHsou, ero cocras, cTpoeHue. @u3nveckre CBONCTBA.

47 38 XuMudeckue cBorcTBa OeH30ma

48 39 [Tonyuenue u npuMeHeHue 6eH301a

49 40 I'omosnioru 6en3ona. BzanMHoe BivsHUE aTOMOB B MoJIeKyJie Toiyosna. [IpencraBinenue
00 OpHeHTaINX 3aMeCcTUTENeH B OCH30JIBbHOM SI/Ipe.

50 41 B3auMocCBs3b TpeieIbHBIX, HETIPEIEIBHBIX H aPOMATUIECKUX YTIIEBOIOPOIOB

51 42 CamocrositesibHas padora Ne3 «ApoMaTHUYECKUE YTIIEBOJOPOABI»

52 43 Pemienue pacyeTHbIX 3a71a4 110 TEME « Y TJIEBOAOPOIbI»

53 44 CucremaTtu3anus 1 00001IeHNE 3HAHUN IO TeMe « Y TIIEBOAOPOIbI»

94 45 KOHTPOJIBHAA PABOTA Nel «YTneBonopoab»

55 46 ITpoucxosxxaeHne NpupoAHbIX HCTOYHUKOB YTI€BOAOPOAOB. [IpupoaHblii U MOMyTHBIN
He(TSHbIE ra3bl

56 47 HedTs, cocTas, cBoiicTBa, ppaklMOHHAS TIEpErOHKA.

o7 48 TepMudeckuil U KaTATMTUYECKUA KPEKUHT

58 49 Pucdopmunr, ankunrpoBanue U apomaruzanus HehrenpoaykToB. OKTaHOBOE YHCIIO
OeH3nHa

59 50 Kamennsiit yrons. KokcoBanue kameHHOro yriis. OCHOBHbIE BU/IbI TOITUBA

TEMA Ne3: Kucsiopoacoaep:kaiue opranndeckue coequnenus (494ac)




60 1 Cruprel. [IpenensHbie oqHOaTOMHBIE CIUPTHL. COCTaB, CTPOCHHE, KiTacCH(pUKAIIHS.
[Tonatue GpyHKIMOHANBHOM Tpymibl M30Mepus, HOMEHKIATypa CIUpTOoB PU3nUecKre
CBOMCTBA CIIUPTOB. BonopoaHast CBA3b MEXKYy MOJIEKYJIAMU.

61 2 XHUMHUYECKUE CBOWCTBA CIIUPTOB.

62 3 [Tonyuenne u mpuMeHEHNUE CITUPTOB.

63 4 Ou3nonoruyecKoe AeiicTBre MeTaHOJIa M 3TaHOJIa HAa OPraHU3M YelloBeKa

64 5 Pemenue pacueTHbIX 33724

65 6 MHOroaTOMHBIE CIIUPTHI: STUICHTINKOIb U TITUIEPUH, X (U3NIECKUE CBOWCTBA.
XUMHUYECKUE CBOMCTBA MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakiuus.
Jlabopamopuusiii onvim_JNe4 «PacTBOopeHUE IIIHUIIEPUHA B BOJIE»
Jlabopamopuutit onvim_Ne5 «B3anmopetictBue riunepuna ¢ ruapokcugom Cu(ll)»

66 7 Pemenue pacueTHbIX 33124

67 8 O06o0muieHne 1 cucTeMaTu3amys 3HaHui mo reme: CoupTh

68 9 CamocrosiTeibHasi padota Ned «O1HOATOMHBIE CITUPTHD»

69 10 deno, ero cocras, CTpoeHHe, hu3ndeckue cBoiicTBa. ['omosoru denora.

70 11 Xumu4deckue cBoicTBa eHona. KauecTBeHHbIE peaKIuy.

71 12 CniocoOs1 nonyuenust. [Ipumenenue gpenona.

72 13 Pemenue pacueTHbIX 3a7a4 10 YPaBHEHUAM PEaKIUil.

73 14 O06001eHre U cucTeMaTu3alus 3HaHui 1o TeMe: MHoroaroMHusie ciupThl. @eHOI

74 15 CamocrositeibHas padora NeS «MuoroatomHble ciupThl. DeHOD

75 16 Anbnerupl 1 keToHbl. COCTaB, CTPOEHUE, H30MEPHUS U HOMEHKJIATypa.

76 17 du3znuecKre 1 XMMUYECKHE CBOMCTBA aJIbJIETUIOB U KETOHOB.
Jlabopamopuwiii onvim Ne6 «OxucneHue dTaHalll aMMUAYHbIM PacTBOPOM OKCHJIa
cepedpa u ruapokcugom Cu(ll)»
Jladopamopuwiii onvim Ne7 TlomydeHue 3TaHAII OKUCIEHUEM 3TaHOJIa
Jladopamopuwtii onvim Ne8 «PacTBOPUMOCTH alleTOHA B BOJIE, allETOH KakK
pPacTBOPHUTEITH)

77 18 [lonydyeHune anperu10B U1 KETOHOB, IPUMEHEHHE.

78 19 Pemrenue pacueTHbIx 3a71a4




79 20 Ilpakmuueckasa paooma Ne2 «[lonyueHne U XUMHUYECKUE CBOMCTBA albJACTHIOB)»

80 21 IIpoBepounas padora Ned «Anpaeruabl. KeToHb»

81 22 Kap6onossie kucnotel. Kinaccudukamus 1 HOMEHKIaTypa KapOOHOBBIX KHCIIOT.
CrtpoeHue npeaebHbIX 0JTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

82 23 XHWMHYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.
Jladopamopnuwiii onvim Ne9 «JlelicTBUE YKCYCHON KUCIOThHI HA UHAUKATOPBI.
B3anmoznencTere ykCyCHOM KUCIOTHI C MaruieM. B3anmoeincTBue yKCyCHON KUCIOTBI
CO IIETOYBIO»

83 24 XHWMHYECKHE CBOMCTBA KAPOOHOBBIX KHCJIOT.

84 25 [Ipumenenue u nonyuyeHue KapOOHOBBIX KHCIIOT.

85 26 Bricmue npenenbHble M HEMpeaeIbHbIe KapOOHOBBIE KUCIIOTHI.

86 27 Ilpakmuueckas pavoma Ne3 «IlonydeHne yKCyCHON KUCIOTHI U U3YYCHHUE €€ CBOWCTB

87 28 Pemrenue pacueTHbIx 33724

88 29 Ilpakmuueckan paboma No4 « XiMUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI, TIOTY4YCHUE
CJIOKHBIX 3(UpoB

89 30 Pemrenue pacueTHbIx 3a1a4

90 31 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH

91 32 ['eneTnveckas B3auMOCBS3b yIIEBOAOPOIOB, CIIUPTOB, alIbJIETHI0B, KHCIIOT.

92 33 CroxHble 3¢upbl, CTpOSHNE, U30MEpPHUs, HOMEHKJIATYpa, XUMUYECKHE CBONCTBA.

93 34 [TpumMeHeHHe CII0KHBIX 3()UPOB B MHUILEBON U MapPrOMEpHON MTPOMBIIIIICHHOCTH.

94 35 XKupsl, ux cocraB, CTpoeHHE, HOMEHKIJIATypa, Kjaccu(uKarus.

95 36 XUMHUECKUE CBOICTBA )XKUPOB. bruonornaeckas poib sKUPOB.
Jlabopamopusiit onvim Nel() «PacTBOpUMOCTE KHUPOB; T0KA3ATEIBCTBO
HETPeIeTHHOTO XapaKTepa KHUJIKUX KUPOBY

96 37 Pemienue pacueTHbIx 3a1a4

97 38 MBpBLT4 KaK COJTU BBICIINX KapOOHOBBIX KUCIOT. MoroII1e CBOWCTBA MbLIA.




Jladopamopuwiii onvim_Nell «CpaBuenue cBoicTB Mbuia 1 CMC; 3HaKOMCTBO €

00pa3iaMu MOIOIIMX CPEJICTB

98 39 CamocrosiTeibHasi pabota Ne6«KapOonoBbie kucioTsl. CiioxxHbie 3Qupsl. JKUpbh»

99 40 VYrineBonpl, ux kinaccudukanus. [1r0ko3a, ee cocTaB, HAX0XKJACHUE B IPUPOJIC,
CTpocHHE U (PU3UYECKHE CBOICTBA.

100 |41 XUMHUYECKHE CBOMCTBA TIIFOKO3bI.
Jlabopamopnuwiii onvim Nel2 «B3zauMopeiicTBUe pacTBOpa INIFOKO3bI € THIPOKCHIOM
meau (1)

101 | 42 XHWMHYECKUE CBOMCTBA TJIFOKO3bI, IPUMECHCHHE.

102 |43 ®OpyKTOo3a Kak n3oMep rimoKko3sl. Pubosa u nezoxcupudosa.

103 | 44 Caxapo3a, ee cocTaB, CBOMCTBA, HAXOXKJIEHUE B MPUPO/IE, TTOJIyYCHHE caxapa.
Jlabopamopuuwiii onvim_Nel3«B3auMopelicTBue caxapo3bl ¢ THIPOKCHIOM
KaapLus»30.

104 | 45 Kpaxwman, ero coctas, cTpoeHne, CBOWCTBA, OMOIOTHUECKOE 3HAUCHHUE.
Jlabopamopuusiii onvim Neld «BzaumMopeiicTBrue KpaxMaia ¢ HoJI0M;
IMunponus kpaxmamnay
[emnrono3a, ee cocTaB, CTPOCHUE, TPUMEHEHHE [EJUTIOJIO3BI U €€ TIPOM3BOIHBIX.

105 |46 Ilposepounasn paboma Ne5 «YTIEBOIBDY

106 | 47 IIpakmuyeckasa paboma Ne5 «PacniozHaBaHNE OPraHUYECKUX BEILIECTB)»

107 | 48 CucremaTu3anus 1 o6o0meHue 3Hanui o teme: «Kucmopoacoaepxariue
OpraHHYECKHE BEIIECTBAY.
Pemenue 3anau mo teme: «Kucmopocoaepxaiiie OpraHiIecKie BEIecTBay.

108 | 49 KOHTPOJIBHAA PABOTA Ne2«Kucnopocoaep Kaiiie OpraHnIecKue BemecTBay.

TEMA Ne4: Azorcoaepaxaniue oprannyeckne coeafnnernus (12gacos)
109 |1 | HuTpocoeMHenn s, HX COCTaB, BayKHEHIIHE IPEACTABUTENH, HX IPHMCHEHHE. \




110 | 2 AMMHBI, UX COCTaB, CTPOCHHE, KJIaCCU(UKAIIHsI, HOMCHKJIATypa.

111 |3 XUMHUYECKHE CBOMCTBA aMUHOB

112 | 4 Apomarnyeckue aMMHbl. AHWINH, €70 COCTaB, CTPOEHUE, CBOMCTBA. B3anMHoe
BIIMSIHUE aTOMOB B MoJieKyJie anminHa. [Ipumenenue. [lonyyenre aMuHoB

113 |5 [TpuMeHeHre aMHHOB B (papMaIleBTUYECKON MPOMBIIUICHHOCTH

114 |6 AMUHOKHUCIIOTBI, COCTaB, CTPOCHHE, H30MepHsl, HOMEeHKIaTypa. [Ipumenenue
AMHHOKHCIIOT.

115 |7 CamocrosiTejibHas padoTa Ne7 «AMUHBI. AMHUHOKHUCIIOTBD)

116 |8 Bbenku xak npupoansie 6uonoaumMepsl. CTpyKTypa 6e1K0oB. XMMHUYECKHE CBOICTBA
OEIKOoB.
Jlabopamopnuuwiii onvim Nel5 «IIBetHble peakuuu OenkoB. JleHaTypanus Oenka»

117 |9 HyxinenHoBbIe KHCIOTHI, MX cocTaB, ctpoeHue. Pons HK B xusHenesTensHOCTH
OpraHmsma.

118 | 10 I'enetnyeckast B3aMMOCBSI3b MEXKIY KJIaCCaMH OpraHn4ecKuX BeuiecTs. Pemenue
pacyeTHBIX 33/1a4.

119 |11 Ipaxmuueckas paboma Ne5 «XuMHUUYECKUE CBOMCTBA OEIKOB)

120 |12 Ilposepounasn paboma Ne6 «A30oTconepkaliye OPraHNIECKUE BEIIECTBAY.

TEMA Ne5: XuMusi BBICOKOMOJIEKYJISIPHBIX coeJMHEeHU (6 4acoB)

121

1

Bricokomonekynsipabie coenunennsi. OcHoHbie moHsATHA BMC. Knaccudukanus

MOJTUMEPOB.

OcHoBHbIE CTIOCOOBI MOTYYSHHs BBICOKOMOJICKYISPHBIX coeAnHeHuid. CTpoeHne u
CTPYKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIUMEPOB OT CTPOEHUS MOJIEKYJI.

TepMmornnacTUYHbIE U TEPMOPEAKTUBHBIE OJTUMEPHIL.

Jlabopamopuwiii onvim Nel6 «VccnenoBanne CBOMCTB TEPMOIITIACTUUHBIX TIOJIUMEPOBY

122

Knaccudukanus Bonokon. Cunrernyeckue BojiokHa. [lonnadupHsie u noamamMuiHble

BOJIOKHA, UX CTPOEHHE, CBOMCTBA.
Jladopamopuwiit onvim_Nel7 «3yueHne CBOMCTB CHHTETUUECKUX BOJIOKOHY

123

I'eneTnueckue CBA3U MCKAY OpraHn4YCCKUMU BCIICCTBAMU

124

Hpaxmuqecxaﬂ pa60ma Ne7 «Pacnosuasanue niacmmace U Xumudeckux 60J10KOH,
uccne0o8anue ux CeOUCme»




125 |5 O06o00menre u cucTeMaTu3alys 3HaHui. Pemenne 3a1ay mo opraHnuecKo XuMuu
126 | 6 KOHTPOJIBHAA PABOTA Ne3 3a Kypc OpraHMYECKON XUMUU
Pe3eps. [loBTopenue u 0600menue (10 yacon)

127 |1 Peseps. [ToBTopenue u 06001IeHNE 11O TEME: Y TJIEBOAOPOIBI

128 | 2 Peseps. [ToBTopenue u 06001IeHNE 1O TEME: Y TJIEBOAOPOIBI

129 |3 Peseps. [loBTopenue u 0606menue mo teme: Kuciopoacoaeprxariie opraHudecKme
BEIIECTBA

130 |4 Peseps. [loBTopenue u 0606menue mo teme: Kuciopoacoaepxariiue opraHu4ecKue
BEIIECTBA

131 |5 Peseps. [loBTopenue u 00001IeHNE 110 TEME: A30TCOAEPKALIUE OPTaHUUECKUE
BEIIIECTBA

132 | 6 Pezeps. [loBropenue u 00001eHne Mo TeMe: A30TCoIepKAIIUEe OPTaHUYECKUE
BEIIIECTBA

133 |7 Peseps. [loBTopenue u 060061eHue o Teme: ['eHeTH4IecKas CBs3b

134 |8 Peseps. [loBTopenue u 06061eHue o Teme: ['eHeTH4IecKas CBs3b

135 |9 Peseps. [ToBTopenue n 0600menue mo Teme: «Perenne 3amaa

136 | 10 Peseps. [ToBTopenne u 0600meHNE M0 TeMe «Penienne 3amawy




PABOYASA ITPOI'PAMMA
IO MPEJIMETY «XUMMUSI (YIJIYBJIEHHBIA YPOBEHbD)»

11 kaace



1.INIOACHUTEJIBHASA 3AIIMCKA

Pabouas ImporpamMma COCTaBJI€EHA Ha OCHOBEC CIICAYIOIHNX HOPMATHBHO-IIPABOBBIX TOKYMCHTOB!:

v’ 3akon Poccuiickoit ®enepaunu Ne273-d3 «O6 o6pazoBanun Poccuiickoit Denepanun».

v OegnepalbHbIil rOCYAapCTBEHHBIM 00pa30BaTeIbHBIN CTAaHAAPT CPEAHEro 00mero oopasosanus (yIB. IprKa3oM MHUHUCTEPCTBA 0OpPAa30BaHUS U
Hayku P® ot 17 mas 2012 r. N 413) ¢ u3mMeHeHUsAMH | TonoJIHeHUsIMU oT 29 nekabps 2014 r., 31 aexadps 2015 r., 29 urons 2017 r.

v’ Tlonoxenue o paboueii mporpamme neparora, peanusyromero ®rOC COO

v' Tlpukasa Munuctepctsa npocsenienust PO or 28.12.2018 r. Ne345 «O denepaibHOM repedHe yueOHHKOB, PEKOMEHIYEMBIX K UCITOIb30BAHHU IO
MIPH peaan3allii UMEIOIIUX TOCYIaPCTBEHHYIO aKKPEAUTALINI0 00pa30BaTeIbHBIX IPOTrPaMM HauaabHOTO OOIIET0, OCHOBHOTO OOIIET0, CPETHETO
o01ero 00pa3oBaHUs

v’ TlpumepHOH OCHOBHOM 0OpasoBaTelIbHOM MPOrpaMMbl cpeaHero oobiiero obpasoBanus. (Omobpena pemienreM DenepaibHOro ydeGHO-
METOJIMYECKOr0 00beIMHEHHSI 110 001IeMy oOpa3oBaHuio (IPoToko oT 28. 06.2016 r. Ne 2/16-3).

YueOuuk: Xumus. YTayOneHHbid ypoBenb. 11 knace.: yueonuk/B.B Epemun, H.E. Ky3smenxko, B.B. Jlyaun, A.A. [lpo3znos. - M.: lIpoda, 2014.

[Tporpamma coctaBneHa ¢ yuérom Paboueil mporpammbl BOCIUTaHMs U paccunTaHa Ha 136 yacoB (4 yaca B HEJIENI0), B TOM YHCJIE HA KOHTPOJIbHbBIE
paboTsl — 3 yaca, mpakTUYeCKue paboThl — 74acoB.

W3ydeHne XuMuy HalpaBIeHO HA JOCTHKEHHUE CICTYIOIUX LeJIeil:

* Ha OCBOEHHE BaXXHEUIINX 3HAHUHM 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUU, XUMUYECKOW CUMBOJIKH;

* Ha OBJIa/ICHUE YMEHMUSIMH HAOII0aTh XUMUYECKHUE SIBJICHUS, IPOBOAUTh XUMUYECKHI SKCIIEPUMEHT, MPOU3BOAUTH PACU€Thl HA OCHOBE XUMUYECKUX
(bopMyI1 BEIECTB U YPaBHEHUH XUMHUECKUX PEaKIIN;

* Ha pa3BUTHE IIO3HABATEJIBHBIX HHTEPECOB M HMHTEIUICKTYalbHbIX CIOCOOHOCTEH B Mpolecce MPOBEACHUS XMMUYECKOTO HSKCIEPHUMEHTa,
CaMOCTOSITENILHOT'O IPUOOPETEH!s 3HAHUH B COOTBETCTBUU C BOSHUKAIOLMMHU KU3HEHHBIMU OTPEOHOCTIMM;

* Ha BOCITUTaHKE OTHOILIEHUS K XUMHHU KaK K OJJHOMY U3 ()yH/ITaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M DJIEMEHTY O0I1IeYeNI0OBEYECKON KYIIbTYpBI,

* Ha MPHUMEHEHHE MOJTYYEHHBIX 3HaHUM M yMEHUH JUIsi O€30MaCHOTO HCIHOJIb30BAHUS BEIIECTB U MAaTepHANIOB B OBITY, CEIIbCKOM XO3SMCTBE U Ha
IIPOU3BOJICTBE.

Kypc s ywampmxces 11 kiracca peanusyer clieIyromue 3a1a4m:



* ®opMUPOBAHUE Y YUAIIUXCS 3HAHUS OCHOB XMMHUYECKON HAyKU: BaXXHEHIINX (PAKTOPOB, MOHATUN, XUMUYECKUX 3aKOHOB U TEOPHH, A3bIKa HAYKH,
JOCTYIHBIX 0000IIEeHUH MUPOBO33PEHYECKOTO XapaKTepa.

* Pa3zBuTne ymenuii HabMOIaTh ¥ OOBICHATH XUMHUYECKUE SBJICHHUS, IPOUCXOISIINE B IPUPOJE, 1a00paTOPUH, B TIOBCETHEBHOM KU3HHU.

» dopmMupoBaHUE CIEIUANTBHBIX YMEHHUW: OOpamaThCsi C BEIIECTBAMH, BBHITIOIHATH HECIOXKHBIC SKCIIEPUMEHTHI, COOJIONas MpaBWiia TEXHUKU
0€30IMMacHOCTH; TPAMOTHO MIPUMEHSITh XUMUYECKIE 3HAHUS B OOIIEHUH C MPUPOJON U B IIOBCEIHEBHOM KU3HHU.

* PackppiTHE TYMaHUCTHYECKON HAMPABICHHOCTH XUMUU, €€ BO3PACTAIONICH POJIH B PEIICHUH TJIABHBIX MPOOJIEM, CTOSIIIIUX TIepe]] YeTIOBEUSCTBOM, U
BKJIa/Ia B HAYYHYIO KApTUHY MHUDA.

* Pa3Butue nuuHOCTH OOYHYAIOIIMXCS: MX HMHTEUIEKTyallbHOE M HPABCTBEHHOE COBEPIICHCTBOBaHHE, (OPMHpPOBAHHE Y HUX T'yMAaHHCTUYECKUX
OTHOIICHUN U DKOJIOTUYECKH 11eTIECO00pa3HOT0 MOBEACHHS B OBITY U B IpoIlecce TPYAOBOM AEITeIbHOCTH.

2.IIVTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O TIPE/IMETA

JIMUHOCTHBIE Pe3YJbTaThl:

JInuHOCTHBIE Pe3yabTAThI B cepe OTHOIIEHHUI, 00yUaroIuxcs K cede, K CBOeMY 310POBBIO, K MIO3HAHHIO ceds:

e oOpueHTalus OOyyarollUXcs Ha JOCTH)KEHHE JIMYHOIO CYACThs, PEAJIM3aLMI0 IMO3UTHUBHBIX MXM3HEHHBIX MNEPCHEKTHB, WHUIUATUBHOCTb,
KpEaTUBHOCTb, TOTOBHOCTb U CIIOCOOHOCTbH K INYHOCTHOMY CaMOOIPEENIEHNI0, CHIOCOOHOCTh CTABUTh LI U CTPOUTH JKU3HEHHBIE IJIaHBL;

® TOTOBHOCTH M CHOCOOHOCTBH 00€CIIEUUTh C€0€ U CBOMM OJIM3KUM JOCTOMHYO )KM3Hb B MPOIIECCE CAMOCTOATEIbHOM, TBOPUECKON U OTBETCTBEHH O
NESITENIBHOCTH;

® TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIMXCS K OTCTAMBAHUIO JHMYHOIO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTb M CIIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO IMO3UILHMIO MO OTHOUIEHHIO K OOIIECTBEHHO-TIOJIMTUYECKUM COOBITHSM MPOIUIOTO M HACTOSAILIETO HAa OCHOBE
OCO3HAaHUs, U OCMBICIEHUS HICTOPHUH, JYXOBHBIX LIEHHOCTEH U JOCTH)KEHHUH HAIlleH CTPaHBbI;

® TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl K CaMOPa3BUTHIO M CAMOBOCIIMTAHHUIO B COOTBETCTBHM C OOIIEYETOBEYECKHMHU LEHHOCTSIMH U
ujearaMu TpaXXKAaHCKOro oOIIecTBa, MOTPEOHOCTh B (PU3UYECKOM CAMOCOBEPUICHCTBOBAHMHU, 3aHATHSAX CHOPTHBHO-030POBUTEIBHOM
JESATENBHOCTBIO;

® [PUHATHE U pealu3alus LEHHOCTEH 370pOoBOro M 0e30macHOro odpasza >KU3HHU, OepexHOe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOLICHHE K
COOCTBEHHOMY (PM3UUECKOMY M MCHUXOJIOTHYECKOMY 3/I0POBBIO;

® HEMpUATHE BPEAHBIX MPUBBIUEK: KYPEHHUS, YIOTPEOIEHUS aJIKOroJIsl, HAPKOTHKOB.

JInyHOCTHBIE pe3yJIbTaThl B c(hpepe oTHOMIEHM I, 00yyaromuxcs K Poccnu kak k Poaune (OredectBy):



® poccuiicKasi HICHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKONW MICHTHYHOCTH B TMOJUKYJIBTYPHOM COLIMYME, YyBCTBO MPUYACTHOCTH K
HCTOPUKO-KYJIbTYPHOM OOIIHOCTH POCCUICKOT0 Hapoia U cyapoe Poccuu, maTpruoTusM, TOTOBHOCTH K ClTy)kKeHHI0O OTEeUYecTBY, €ro 3alluTe;

® YBAXEHHME K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH Iepea PonumHOMN, ropaoctu 3a CBOM Kpai, cBOO PoauHy, mpomuioe u HacTosiiee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHHE K TOCyJapCTBEHHBIM CUMBOJIaM (TepO, (iar, THMH);

e (opmupoBaHUE YBaKEHUSI K PYCCKOMY SI3BIKY KaK TOCYJIapCTBEHHOMY s3bIKY Poccuiickoit denepanuu, SBISIOMEMYCSI OCHOBOM POCCHICKON
UJCHTHYHOCTHU U TJIaBHBIM (DAKTOPOM HAI[MOHATILHOTO CaMOOIIPEICTICHHS;

® BOCIUTaHHUE YBAXCHU K KYJIbType, I3bIKaM, TPAAULIHIM U 00bIUasiM HapoAOB, mpoxuBatounx B Poccuiickoii @enepanuu.

JIMYHOCTHBIE Pe3yJbTAaThI B c(hepe OTHOLIEHHH, 00YyYAIOIINXCS K 3aKOHY, TOCYIapPCTBY M K IPaKJIaHCKOMY O0IIIECTBY:

® TIPaXJAHCTBEHHOCTb, TIPAXKAAHCKAs MO3ULMS AaKTUBHOIO U OTBETCTBEHHOIO YJIE€HAa POCCUIICKOrO OOLIECTBA, OCO3HAIOIIEIO CBOU
KOHCTUTYLIMOHHBIE ITpaBa U 0053aHHOCTH, YBAXKAIOLIET0 3aKOH U MPABOMOPSIOK, OCO3HAHHO MPUHUMAIOIIET0 TPAAULIMOHHbIE HAlMOHAIBHbIE U
00I1Ie4YeNI0BeYEeCKIEe T'YMAaHIUCTUYECKHE U IEMOKPAaTHYECKHE IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOW KHU3HH;

¢ [IPU3HAHUC HC OTUYKAACMOCTH OCHOBHBLIX IIpaB U CB060I[ YCJIOBCKA, KOTOPBLIC IIPHUHAICIKAT KAXKIOMY OT POXIACHUSA, TOTOBHOCTH K
OCYILECTBJICHUIO COOCTBEHHBIX MpaB M CBOOOJ 0e3 HapylleHus IpaB, U CBOOOJ APYIHX JIUL, TOTOBHOCTh OTCTaUBaThb COOCTBEHHbIE MpaBa M
CB060[[I)I YCJIOBCKAa M TIpaxXJaHHWHa COIIaCHO O6HI€HpI/13HaHHBIM [IpyuHOUIIaM W HOpMaM MCKIAYHAPOAHOIO IIpaBa MU B COOTBCTCTBHUHU C
Koncrutynuen Poccuiickoit denepannu, IpaBoBas U MOJIUTHYECKAs TPaAMOTHOCTB;

® MHUPOBO33PEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHON NPAaKTUKU, OCHOBAHHOE Ha JUalore KyJbTYp, a
TaKXe pa3In4YHbIX (POpM OOILECTBEHHOI0 CO3HAHMS, OCO3HAHNE CBOET0 MECTA B MOJIMKYJIETYPHOM MHUPE;

® MHTEPUOPHU3ALHUS LEHHOCTEN JEMOKPATUU U COLUAIIBHON COIMAAPHOCTH, TOTOBHOCTD K JOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIECHUH B IPYyIIIIE UIIN
COLIMAJIBHOW OpTraHU3alu;

® TOTOBHOCTH 06yqafoumxcs{ K KOHCTPYKTHBHOMY Y4YaCTUIO B IIPUHATHUU pemeHI/Iﬁ, 3aTparuBarOmx HMX IIpaBa U HUHTCPECHI, B TOM YHCIIC B
pa3nuyHbIX (hopMax OOIIECTBEHHON caMOOpraHU3aluy, CaMOYIIPaBICHUS, OOIECTBEHHO 3HAUUMOMN JeATEIbHOCTH;

® [IPUBEPKEHHOCTh MJIESIM MHTEPHALMOHAIN3MA, APY>KObI, paBEHCTBA, B3aWMOIIOMOIIM HapOOB; BOCIUTAHHE YBAKUTEIBHOTO OTHOIIEHHUS K
HallMOHAJIbHOMY JOCTOUHCTBY J'IIOI[GfI, X 9yBCTBaM, PCIIMTMO3HBIM y6e)I(JIGHI/I${M;

® TOTOBHOCTh OOYYarOIIMXCS HPOTHUBOCTOSTH HJAEOJIOTMM SKCTPEMHU3Ma, HallMOHAlIM3Ma, KCeHO()oOMM; KOppyNUUH; AUCKPUMUHALUHU IO
COLIMAJIBHBIM, PEIIMTUO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IIPU3HAKAM U JPYTMM HETAaTUBHBIM COLIMAIIBHBIM SIBIICHUSM.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOMICHHI, 00y4aIOIIUXCH € OKPYKAIOIMMH JTIOAbMH:

® HPABCTBCHHOC CO3HAHUC M IMOBECACHHUEC Ha OCHOBEC YCBOCHHA O6HIGLICJ'IOBGT-IGCKI/IX HeHHOCTeﬁ, TOJICPAHTHOTO CO3HAaHUA W IIOBCACHHUA B
MOJIMKYJIbTYPHOM MHUPEC, TOTOBHOCTH U CITOCOOHOCTH BECTH Auajior ¢ ApyruMu JroJAbMH, DOCTUT'aTh B HEM B3aUMOIIOHUMAHUA, HAXOAUTH O6IJ_II/IC
oEJI U COTPYAHUYATE IJId UX DTOCTHUIKCHUSA,

® [IPUHATHEC T'YMaHHUCTHUYCCKUX HeHHOCTeI\/'I, OCO3HAHHOC, YBAXXUTCIIBHOC U 1106p0>KenaTem,Hoe OTHOIICHHUE K APYromMy 4Y€jI0BEKY, €ro MHCHMUIO,
MHPOBO33PCHULO,



®  CrHIOCOOHOCTH K COTEPEKUBAHUIO U (POPMUPOBAHKE TO3UTUBHOTO OTHOLICHUS K JIFOJSIM, B TOM YHCJIE K JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMHU
3JI0pOBbsI M1 MHBAJINJAM; OE€peKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (PM3NYECKOMY M IICHXOJOTMYECKOMY 3JI0POBBIO JPYTUX
JI0JIEH, yMEHHE OKa3bIBaTh IIEPBYIO TOMOIIIb;

e (opMHUpOBaHME BHIPAKEHHOM B TOBEJACHUN HPABCTBEHHOM MO3HIINH, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEIHLHOMY BBIOOpY 100pa, HDAaBCTBEHHOTO
CO3HAaHUS M NOBEJCHMS Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX LIEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (4ECTH, J0Jra, CIpPaBEIMBOCTH,
MUJIOCEPANS U IPYKETIO0HS);

® pa3BUTHE KOMIETECHIMH COTPYIHHUYECTBA CO CBEPCTHHKAMH, JAETbMH MIIAJIIETO BO3pAacTa, B3POCIBIMH B 00pa3oBaTENbHOM, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-MCCIIeI0BATEIbCKON, POSKTHON U IPYTUX BHAX ACATEIbHOCTH.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOLIEHNH, 00yYAIOIIUXCS K OKPY:KAI0IIeMy MUPY, ’KUBOH NPUPO/IE, XYT0:KeCTBEHHOH KYJbType:

® MHUPOBO33pPEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTUsA HAyKH, 3HAYMMOCTH HAyKH, F'OTOBHOCTh K HAy4YHO-TEXHHUYECKOMY
TBOPYECTBY, BJIaJICHUE JIOCTOBEpHOW HH(poOpMalMed O MepeloBbIX JOCTHKEHHSIX U OTKPBITHUSX MHUPOBOW M OTEYECTBEHHON HayKw,
3aMHTEPECOBAHHOCTh B HAYUHbIX 3HAHMSIX 00 yCTpOWCTBE MUpPA U OOLIECTBA;

® TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO, B TOM 4YMCJIE CaMO00pa30BaHUIO, HA MPOTSHKEHUU BCEH KU3HU; CO3HATENIbHOE OTHOILIEHUE K
HeNpepbIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIEIIHOM MPpopecCHOHATBHON 1 00LIECTBEHHON 1A TEIbHOCTH;

® HKOJIOTHYECKas KyJIbTypa, O€pexHOEe OTHOLIEHUS K POIHOM 3emiie, MPUPOIHbIM OorarcTBamM Poccuu 1 Mupa; HOHMMaHUE BIMSHUSA COLUANIBHO-
SKOHOMHUYECKHX ITPOLIECCOB HA COCTOSHHUE IPUPOJHON M COLMAIBHON Cpebl, OTBETCTBEHHOCTD 3a COCTOSIHUE IIPUPOIHBIX PECYPCOB; YMEHHUS U
HaBBIKHM Pa3yMHOI'0 IPUPOAOIOIb30BAHNUS, HETEPIIMMOE OTHOUIEHHUE K IEHCTBUSAM, IPUHOCSAIINM BPE] SKOJIOIHH; IPUOOPETEHHE ObITA KOOI 0-
HaIlpaBJICHHOM JIESTEIBHOCTH;

® HCTETUYECKOE OTHOILEHUS K MUPY, TOTOBHOCTh K 3CTETHUYECKOMY 00yCTPOHCTBY COOCTBEHHOTO OBbITA.

JINYHOCTHBIE pe3yJabTaThl B c(])epe OTHOlHeHI/[ﬁ, oﬁyqalomuxm K CEMbE U POAUTEISAIM, B TOM YUCJI€ MOATOTOBKA K ceMeHHOM JKU3HM:

® OTBETCTBEHHOE OTHOILICHHUE K CO3JAHUIO CEMBH Ha OCHOBE OCO3HAHHOI'O IPUHATHUS LIEHHOCTEW CEMEMHON KU3HU;
® [IOJIOKUTENBHBIM 00pa3 ceMbH, POJIUTENHCTBA (OTLIOBCTBA M MATEPUHCTBA), MHTEPUOPU3ALIMS TPAAULIMOHHBIX CEMEUHBIX IEHHOCTEH.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOMICHHA 00y4AIOMIUXCH K TPYAY, B cepe COnMaIbHO-IKOHOMUYECKUX OTHOIICHHIA:

® yYBaXEHHE KO BCceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

® OCO3HAHHBINA BEIOOP OymyIiel mpodeccun Kak MyTh U CIIOCO0 pean3aliii COOCTBEHHBIX JKH3HEHHBIX TIJIAHOB;

® TOTOBHOCTHh OOYYAIOIIUXCS K TPYJIOBOUM MPOQPECCHOHAITBHON NEATEILHOCTH KaK K BO3MOXKHOCTH YYacCTHsl B PEIICHUH JTMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;

e TMOTPeOHOCTh TPYAUTHCS, YBAKECHHE K TPYAy U JIOAIM TPyJa, TPYJOBBIM TOCTHXKEHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE
OTHOIIIEHWE K PA3HBIM BHJIaM TPYIOBOH JESITEIHHOCTH;



TOTOBHOCTH K CaMOO6CJ'IY)KI/IBaHI/IIO, BKJIrO4ast O6y‘ICHI/Ie " BBIIIOJTHCHHUE JOMAIIHUX 0053aHHOCTEH.

JINYHOCTHBIE pe3yJbTaThbl B cq)epe (l)I/I3I/I‘leCROI‘0, NCHUXO0JOI'MYE€CKOro, CONMajJbHOr0o 1 akaacMu4IeCKoro 6J13FOHOJ1y‘ll/lﬂ oﬁyqaloumxca:

¢du3nveckoe, SMOIMOHATBHO-TICHXOJOTHYECKOE, COIHUAIBLHOE OJIaronojay4yre OOy4YarouIuxcsi B JKH3HM O0pa3oBaTeIbHON OpraHU3aIliH,
OLIYIIEHHUE IEThMU 0€30MaCHOCTH M TICHXOJIOTHYECKOro KoM(popTa, MHPOPMAIMOHHOH O€30aCHOCTH.

MeTanpeaMeTHbIE Pe3YJIbTAThI

Pecynamuenvie ynugepcanvhule yueonvie oeiicmeus
BBINYCKHUK HAYYUTCS:

CaMOCTOSTEJIBHO OIPEIEIATh LENH, 3a1aBaTh TapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIIPEAEIUTh, YTO LENIb JOCTUTHYTA;

OIICHUBATh BO3MOJKHBIC TIOCIICICTBUS JTOCTIIKCHUS IIOCTABICHHOM LIEIH B JICATEIBHOCTH, COOCTBEHHOW JKU3HH M KU3HU OKPYKAIOIINX JIFOJICH,
OCHOBBIBaSICh Ha COOOPaKEHUSX STUKU U MOPAIIH;

CTaBUTH B (POPMYITHPOBATH COOCTBCHHBIC 3a7]a91 B 00pa30BaTEIILHOM JICATEIIPHOCTH M JKU3HCHHBIX CUTYaIINSX;

OLICHHUBATh PECYPCHI, B TOM YHCJIE BpEMs U APyrue HeMaTepualbHbIE PeCypChl, HEOOXOIUMBIE I JOCTUKEHHS IIOCTaBICHHOM 1IeIu;

BBEIOMpATH MyTh JOCTHKCHUS LIEJH, TUTAHUPOBATH PEIICHUE TIOCTABICHHBIX 3a/1a4, ONTUMHU3NPYS MaTepruaIbHbIC U HEMAaTePHAIILHEIC 3aTPATHI,
Opranu3oBbIBaTh AP (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JIJIsl JOCTHKEHHUS TOCTABICHHOW 1ENH;

COIOCTABIIATH IMOJYYEHHBIN PE3YyJIBTAT JEATEIBHOCTH C IIOCTABICHHOM 3apaHee 1ENbIO.

Ilo3nasamenshsle ynusepcanshole yueoHvle 0eiicmeus
BhINyCKHUK Hay4HTCS:

UCKaTh U HAXOJUTh 00OOIIEHHBIE CIIOCOOBI pelIeHHs 3aa4, B TOM YKCIIe, OCYIIECTBIATh Pa3BEPHYTHII MHPOPMAIIMOHHBII MOUCK U CTAaBUTH Ha
€ro OCHOBE HOBBIE (yueOHbIE U MO3HABATEIbHBIC) 3a/1a4H;

KPUTHYECKH OIICHUBAThb M WHTEPIPETHPOBATh WHGOPMAIIMIO C PAa3HBIX TMO3UIUH, paclo3HaBaTh, W (QPUKCHPOBATH MPOTUBOPEUUS B
MH(OPMaLMOHHBIXMMCTOUYHUKAX;

WCIIONBb30BaTh Pa3JIMUHbIE MOJIEIbHO-CXEMaTHUYEeCKUE CpEACTBA JUIsl NPEACTABICHUS] CYIIECTBEHHBIX CBSI3ed M OTHOIICHHWM, a Takke
HpOTHBOpG‘IHﬁ,HBBIHBJ’IGHHBIX B I/IH(l)OpMaHI/IOHHBIX HUCTOYHHKAX,

HaxoJUTh W TPUBOJUTH KPUTHUYECKHUE apryMEHThl B OTHOILIEHHUU JECUCTBHN M CYXXJIEHUU JIPYroro; CIOKOWHO M Pa3yMHO OTHOCUTBHCA K
KPUTHYECKUMH3aMEYaHUsSIM B OTHOLIEHUH COOCTBEHHOTO CYX/ICHHUS, paCCMaTpPUBAaTh UX KaK PECYpPC COOCTBEHHOI'O Pa3BUTHS;

BBIXOJIMTH 32 PaMKH y4eOHOTrO MpeaMeTa U OCYHIECTBISATH IEJICHANPABICHHBIN MOUCK BO3MOXKHOCTEH JUISI HIUPOKOTO TEepeHOca CPENCTB U
CITOCOOOB JICHCTBHS;



— BbICTpauBaTh HHAWBHUIYaJbHYI0 O0pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUYEHHUS CO CTOPOHBI IPYIMX YYaCTHUKOB U PECypCHBIE
OTpaHUYCHUS;
— MEHSTh U YAepKUBATh pa3HbIC MO3UIIUY B TO3HABATENILHOM 1€ TEIbHOCTH.

Kommynuxamuenuvle ynueepcaibHole yuedHbvle 0elicmeust
BhINyCKHHMK HAYyYUTCS:

—  OCYIIECTBIIATH JICTOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (KaK BHYTpH 00pa30BaTeIbHON OpraHu3alliy, TaK 1 3a ¢
TpeieJaMu ), TOAOUPATh MAPTHEPOB LIS 1€JI0BOMH KOMMYHHUKAIIUU UCXOS U3 COOOPaKEHUH Pe3yIbTaTUBHOCTU B3aUMOJICHCTBUS, @ HE JIMYHBIX
CHMIIaTHI;

— TpH OCYIIECTBJICHUU TPYNIOBOH PabOTHI OBITh KaK PYKOBOAMTENEM, TaK M YWICHOM KOMaHIbl B PAa3HBIX POJIIX (T€HEpAaToOp WICH, KPUTHK,
UCIIOJIHUTEb, BEICTYHAIOIIHMA, SKCIIEPT U T.1.);

—  KOOPIMHHPOBATH M BBITIOIHATH PA0OTY B YCIOBHSIX PeaIbHOT0, BUPTYAIHHOIO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBYS;

— Pa3BepHYTO, JOTMYHO M TOUHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM aJIeKBATHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(MIMKTOTEHHBIC CUTYAIUH U IPEI0TBPANIaTh KOH(IUKTHI 10 MX aKTUBHOU (ha3bl, BRICTPAUBATH JEIIOBYIO U 00pa30BaTEeIbLHYIO
KOMMYHHKAIUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CY>K/ICHUH.

IIpeaMeTHBIE Pe3V/IbTAThI:
B pesyabTare n3yuyeHnss XMuMHMHU Ha yIiIy0J1eHHOM YPOBHE BBIIIYCKHMK HAYYHTCH:
—  packpbIBaTh Ha MPUMEpax poJib XUMHUH B (POPMHPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI MUpA U B MPAKTHYECKOH JESITEITHHOCTH YEIO0BEKa,

B3aUMOCBS3b MEXAY XUMUEH U JPYTUMHU €CTECTBEHHBIMU HAyKaMU;

—  YCTaHaBIMBATh NMPUYUHHO-CIIEJICTBEHHBIE CBSA3U MEXIY CTPOEHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOJUYECKUM M3MEHEHUEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTMHEHHI B COOTBETCTBHH C MOJOKEHUEM XUMHUUECKUX PJIEMEHTOB B TIEPUOIUUECKON CUCTEME;

—  aHaTM3UPOBATH COCTAB, CTPOCHME M CBOMCTBA BEIIECTB, MPUMEHSSI TTOJIOKEHUSI OCHOBHBIX XUMHUYECKUX TEOPUM: CTPOCHUS aTOMa, XUMHUECKOU
CBA3H, AJIEKTPOJIUTUYECKON AUCCOLUMALNUA KUCIOT U OCHOBAHUM; YCTAHABIMBATh MPUUYMHHO-CIIE/ICTBEHHBIE CBSI3M MEXKy CBOMCTBAMU BELIECTBA U €r0
COCTaBOM U CTPOCHHEM;

—  COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTypHblE (OPMYJIbl HEOPraHMUECKUX BEIIECTB KaK HOcUTesled MH(GOpMalUu O CTPOECHUHU BEIIECTBA, €ro
CBOMCTBAX M MPUHAIJIEHKHOCTH K ONPEEIEHHOMY KJIaCCy COeTUHEHUII;

—  OOBSACHATH TPHUPOAY U CHOCOOBI 00pa30BaHUS XMMHYECKOW CBS3U: KOBAJICHTHOHN (TOJSPHOM, HEMOJSPHOI), MOHHOW, METaJTUYEeCKOM,

BOI[OpO,Z[HOﬁ — C [CJIBIO OMPCACIICHUSA XUMHYECKON aKTUBHOCTH BCIICCTB,



—  XapakTepu3oBaTh (PM3MUYECKHE CBOIMCTBAa HEOPraHWYECKUX BEIIECTB M yCTAaHABIMBATh 3aBUCHMOCTh (PM3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUTNIECKOHN PEIIeTKH;

—  XapakTepHu30BaTh 3aKOHOMEPHOCTH B M3MEHEHUHM XUMHUYECKHX CBOWCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCAWHEHH, BBICIIMX OKCHUIOB U
THPOKCHUJIOB,;

—  IPUBOIUTH NPHMEPbl XUMHUYECKHX DPEAKIHMH, PACKPHIBAIOIINX XapaKTEPHbIE XUMHYECKHE CBOWCTBA HEOPTaHMYECKHX BEIIECTB HM3Y4YECHHBIX
KJIACCOB C LENIBI0 UX HACHTU(PHUKAIMU U 00bACHEHHUS 00JaCTH IPUMEHEHUS;

—  YCTaHaBIHMBATh 3aBUCHMOCTb CKOPOCTH XWMHYECKOW pEaKUUH M CMELICHHS XHMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IIEIIBIO
OIpeEICHUS ONTUMAIBHBIX YCIOBHI MPOTEKAHNUSI XUMHUYECKHUX ITPOIIECCOB;

—  yCTaHaBJIMBATh T€HETUYECKYIO CBS3b MEXKIy KJIACCAMH HEOPTaHMUECKHUX BEIIECTB Il 000CHOBaHMS IPUHLIUITHAIEHONW BO3MOKHOCTH TOTyYEHHS
HEOPTraHMYECKUX COCTUHEHUH 3a/JaHHOTO COCTaBa U CTPOCHUS;

— moaOupaTh peareHThbl, YCIOBUS U ONMPEACIATh MPOIYKTHl PEAKIHH, MO3BOJSIOMIMX PEaTH30BaTh J1a00OPAaTOPHbIE W MPOMBIIIICHHBIE CIIOCOOBI
MOJTy4EHHsI BOKHEHIINX HEOPTaHMYECKHUX BEIIECTB;

—  OIpeneNsTh XapaKTep CPeibl B pe3ysbTaTe TUAPOIIN3a HEOPTaHMUECKUX U OPTraHUYECKUX BELIECTB U MPUBOANUTH IPUMEPHI THIPOIN3a BEUIECTB B
MOBCETHEBHOM JKM3HU YeIOBEKa, OMOJIOrMYECKMX OOMEHHBIX IpoIleccax U MPOMBIIUIEHHOCTH;

— TIPUBOJIUTH NPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUil B MPHPOJIE, MPOM3BOJICTBEHHBIX IPOIECCaX M IKUIHEAEATEILHOCTH
OpPTaHU3MOB;

—  00OCHOBBIBaTh MIPAKTUYECKOE MCII0JIb30BAHHE HEOPTaHUUECKUX BELIECTB U X PEaKil B IPOMBIIIICHHOCTH U OBITY;

—  BBIIOJHATh XMMHUYECKMH 3KCIIEPUMEHT 10 Paclo3HaBaHMIO U TOJIyYEHHIO HEOPraHWYECKHUX BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kjaccam
COEIMHEHUI1, B COOTBETCTBUY C MIPAaBUJIAMHU U IpHeMaMu 0e30TmacHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMHU U JJAOOPAaTOPHBIM 000PYI0BaHUEM;

—  TIPOBOAMTH PACUYETHI HA OCHOBE XMMHUYECKHUX (POPMYII ¥ ypaBHEHUI pPEaKIHid: pacdeThl MacCOBOM JTOJM (MAcChl) XUMHUYECKOTO COCIMHEHUS B
CcMecH; pacdeTbl Macchl (00beMa, KOJIMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKLMH, €CIH OJHO M3 BEILECTB JIaHO B M30bITKE (MMEET MPHUMECH); pacueThl
MaccoBOM MM 00BEMHOM J0JIM BBIXOa MPOAYKTA PEaKIIUi OT TEOPETUYECKH BO3MOXKHOI0; PacyeThl TEIIOBOro 3(h(hekra peakiiuu; pacueTbl 00beMHBIX
OTHOIICHHU Ta30B MPH XUMHUYECKUX PEAKIUAX; PacyeThl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEaKIuH, €ClIM OAHO M3 BEIIECTB JIaHO B

BH/JIE PACTBOPA C ONPEIEIECHHON MaCCOBOM J10JIEN pacTBOPEHHOTO BEUIECTBA;



—  BJIQZIETh IIPaBUJIAMU 0€30I1aCHOTO OOpAaIlEeHUs C €AKUMHU, TOPIOUYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEJCTBAMU OBITOBOW XMMHUU;

—  OCYUIECTBJIATH MOMCK XUMHYECKONH MHPOPMALIUH 110 HA3BaHUAM, HIICHTU(UKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

—  KPUTUYECKU OIICHWBATh M MHTEPIPETUPOBATH XMUMHUYECKYI0 MH(POPMALUIO, COACPKAILYIOCS B COOOIICHUAX CPEICTB MaccoBOM MH(OpMAIHH,
pecypcax MHTepHeTa, Hay4YHO-IIOMYJIAPHBIX CTAThAX C TOUYKH 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIENISAX BBIBICHUS OLIMOOUYHBIX CYKICHUI
1 GOpMHUPOBAHUSA COOCTBEHHON MO3ULINY;

—  YCTaHaBIMBAThb B3aWMOCBSI3M MEXIy (pakTaMu M TEOpHeW, MPUYMHOW M CIEACTBHEM IPU aHAIM3E MPOOJIEMHBIX CHUTYallMii U 0OOCHOBAHUHU
IIPUHUMAEMBIX PELICHUN HA OCHOBE XMMUYECKUX 3HAHUM;

—  INPEACTaBIIATH MyTHU pEIIeHUs TI00albHBIX IPo0IeM, CTOAIMX Nepe] YeI0BEYECTBOM, U MEPCIIEKTUBHBIX HANpaBJIEHUI Pa3BUTUS XMMHUYECKHX
TEXHOJIOTUH, B TOM YHCJE TEXHOJOIMH COBPEMEHHBIX MaTE€pHaJOB C PA3INYHOM (YHKLIHMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CBIPBS,

Hepepa6OTKI/I " YTUWIN3allWu NTPOMBIIIJICHHBIX U OBITOBBIX OTXOIO0B.

BbIHyCKHI/IK Ha yFJ'[yﬁJ'IeHHOM YPOBHE IMMOJYYHUT BOZMOKHOCTb HAYIUTHLCS:
- qbopmyfzupoeamb yeiov ucmedoeaﬂuﬂ, 8b108U2AMb U npoeepAnb IKCNEPUMERMAIbHO 2UNONeE3bl O XUMUYECKUX c80UCMBax seulecme Ha OCHoese Ux

COCMasa u CMpoeHust, Ux CnOCOOHOCMU BCIMYNAMb 8 XUMUYECKUe Peakyuu, 0 Xapakmepe u npoo0yKmax pasiuidtblx XUMUYECKUX PeaKyull;

—  CaMOCMOsIMeNbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCNEPUMEHMbL C COONI00eHUeM Npasuil 6e30nacHol pabomsl ¢ 8euwecmeamu u
1a6opamopHuiM 000PYO00BAHUEM;

—  UHmMepnpemuposamv OaHHble O COCMABe U CMPOEHUU BeUeCms, NOTYUeHHble C NOMOWbIO COBPEMEHHBIX (DUSUKO-XUMULECKUX MEeMOO08;

—  OnUCKLIBAMb COCMOSIHUE INEKMPOHA 8 AMOMe HA OCHOBE COBPEMEHHbIX KEAHMOBO-MEXAHUYECKUX NPeOCMABIeHUll O CMPOeHUU amoma OJis
00BACHEHUS Pe3YIbMamos CNeKmMpPAIbHO20 AHAIU3A BEUeCE;

—  NPOCHO3UPOBAMb  8O3MONCHOCMb  NPOMEKAHUS  OKUCTUMETbHO-80CCMAHOBUMENbHBIX — PeaKyull, J1edCcaujux 6 OCHO8e NPUPOOHLIX U

npouaeodcmeeHHblx npoyeccos.

3.COAEPKAHUE YYEFHOI'O HPEAMETA




Paznenl. Teopernueckne 0CHOBBI XUMUM

Tema 1. CTpoenue aToma (9 yacos)

Crpoenue BemiectBa. CoBpeMeHHass MOJeNb CTpoeHus aroma. Jlyanusm ayekTpoHa. Keanmoewvle uucna. PacnipenenieHHe 3JIEKTPOHOB IO
SHEPreTHYECKUM YPOBHSIM B COOTBETCTBUHU C MPUHIIUIIOM HAWMEHBIICH YHEpPruu, npaBuioM XyHaa ¥ npuHounoM [laymu. OcoOEHHOCTH CTpOCHHS
SHEPreTUYECKUX YPOBHEH aToMOB d-371€MEHTOB. DiIeKTpoHHast KoH(uryparus aroma. Kiaccudukamms XUuMUIECKUX DJIEMEHTOB (S-, P-, 0-371€MEHTHI).
OcHOBHOE W BO30YXICHHBIC COCTOSHUS aTOMOB. BasieHTHbIe AeKTpoHBbI. Ilepumomuueckas cuctema xumudeckux annemeHToB [[.M. Mennaeneena.
®usnyeckuit cmbic [lepuoauueckoro 3akona .M. MenaeneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCAUHEHHH 10
nepuoiaM u rpymmnaM. MupoBo33peHueckoe U HaydHoe 3HaueHue [lepuonnueckoro 3akona JI.M. Menaeneena.

PacuerHble 3a7aun: BBIYMCIIEHUE MACCOBOM JOJIM XMUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH; YCTAaHOBJICHHUE MPOCTEHIIei GopMyIbl BElecTBa MO
MAacCCOBBIM JOJISIM XHMHUUYECKUX 3JICMEHTOB.

Tema 2. CTpoeHue BeniecTBa (64acon)

DJNEeKTPOHHAs! TPUPOAAa XMUMUYECKON CBSI3U. DJIEKTPOOTPHUIATEIBHOCTh. KoBalleHTHAs CBSA3b, €€ Pa3sHOBUIHOCTH M MEXaHHM3MBI 00pa30BaHUS
(oOMeHHBIN U TOHOPHO-aKLeNTOpHEIH). MoHHas cBsa3b. Mertannudeckas cBsi3b. Bogopoanas cBsizb. MedswcmonekyniapHuvle 83aumo0eticmeaus.

Kpucrannuueckue u amopdubie BemecTBa. THIIBI KPUCTAITMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAsl, HIOHHAs!, MEeTa/lInyeckas). 3aBUCUMOCTh
(bu3MYECKUX CBOMCTB BEIECTBA OT THUIA KPUCTAIIMYECKON perieTku. [Ipuunnabl MHOrooopasus BemiectB. COBpeMEHHbIE MPEACTABICHUS O CTPOCHHUH
TBEPABIX, KUAKUX U Ta3000pa3HBIX BEIIECTB.

Tema 3. Xumudeckue peaknuu (19 yac)

Xumunyeckue peakiuu. Knaccudukanus XMMHUYECKHMX peaklMi B HEOPraHMYECKOW M OpraHMYecKOd XUMHH. ['OMOreHHbIE U TeTepOreHHbIE
peakiuu. CKOpOCTh peaklii, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (DaKTOPOB: MPUPOABI PEarHpyIOIINX BEIIECTB, KOHIIEHTPAIMN pEarupyromrx BellecTs,
temreparypsl (nipaBuiio Bant-T'odda), mmomanu peakimoHHOM TMOBEPXHOCTH, HATWYHS KaTalu3aTopa. DHEPrus aKTUBAIMU. AKTUBHUPOBAHHBIN
koMmIutekc. Katanuzarops! u katanus. Poib kaTann3atopoB B IPUPOJE U MPOMBIIIJIEHHOM IPOU3BOJICTBE.

TernnoBsie 3¢ dekThl XUMUUYECKHX peakiuii. 3akoH ['ecca W cnencTBus U3 Hero. TepMmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakKIUi.
Xumuueckoe paBHOBecue. CMeleHne XUMUYECKOTO PaBHOBECHS O] ACHCTBHEM Pa3UYHBIX (DaKTOPOB: KOHIIEHTPAIMH PEAareHTOB UM MPOAYKTOB
peakiuu, 1aBJIeHUs], TeMIlepaTypbl. Poiib cMellieHns paBHOBECHS B TEXHOJIOTMYECKUX MPOLIECCax.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUU B MPHUPOJE, MPOU3BOJACTBEHHBIX MPOLECCAX MU KU3HEAEITEeNbHOCTH opraHu3moB. Tumbsl OBP.
[ToBenenue BemecTB B cpenax ¢ pasHeiM 3HaueHreM pH. Mertos snexkTporHOro 6anaHca. DIEKTpOIM3 pacTBOPOB U paciuiaBoB couied. [IpakTuueckoe
MPUMEHEHHUE DJIEKTPOJU3a JJsl TMOJIYYEHHs LIEIOYHBIX, MIEI0YHO3EMENbHBIX METAUIOB M adtoMuHUS. [‘arbBaHMYeCKUM 3JIeMEeHT. XUMHYECKHE
HMCTOYHUKHU TOKA.

PacuerHble 3a1aun: pacyeTsl IO TEPMOXUMHUYECKUM YPaBHEHUSAM



Tema 4. [lucnepcHsblie cucremsl (15 yacos)

JlucniepcHbie cucteMbl. KonnouoHvle cucmemsol. VIcTHHHBIE pacTBOphl. PacTBopeHne kak (Gu3uko-xumudeckuit npomecc. CrocoObl BEIpaKEHUS
KOHIICHTPALIMU PACTBOPOB: MaccoBast OISl pACTBOPEHHOT'O BEUIECTBA, MOAAPHAA KOHYenmpayuu. Tump pacmeopa u mumpogaHue.

Peakumu B pacTtBopax 31eKTpoiauTOB. KadecTBeHHBIE peaklMd Ha WMOHBI B pacTBOpe. KUCIOTHO-OCHOBHBIE B3aWMOJCUCTBUS B PAaCTBOpAX.
AwmdotepHOoCTh. HonHnoe npoussedenue 800vi. Booopoousiii nokazamenv (pH) pacmeopa. I'naponu3 coneil. 3HaueHHE TUAPOIIN3A B OMOIOTHYCCKUX
0OMEHHBIX Tporieccax. [[puMeHeHue rupor3a B MPOMBIIICHHOCTH.

PacdeTHble 3a7aun: pacyeThl, CBSI3aHHBIC C TIOHATHIMH «MacCOBast JIOJIsSH» U «00bEeMHasl I0JIsD» KOMIIOHEHTOB CMECH; CIIOCOOBI KOJTMYECTBEHHOTO
BBIP)KEHUS COCTAaBAa BEIIECTBA: MACCOBAsI OIS, MOJIIPHAST KOHIICHTPAITHSI.

Tema 5. OcHOBHBIE KJIACChl HCOPTAHMYECKUX cOeMHeHHuil (9 YacoB)
Oxkcuapl, UX COCTaB, KJIacCU(PUKALMs, HOMEHKIaTypa. DuU3nUecKue CBOMCTBA OKCHJIOB. XHMMHUYECKHE CBOWCTBA OKCHUJIOB (XMMHYECKHE CBOMCTBA
OCHOBHBIX, KHCIIOTHBIX M aM(OTepHbIX OKcHIOB). OCHOBaHMS, MX COCTaB, KiaccH(uKanus, HOMEHKIaTypa. DHU3NYECKHe CBOWCTBA OCHOBAHHIA.
XUMHUYECKHE CBOWCTBA OCHOBaHWI. XWMHYECKHE CBOMCTBA aM(OTEPHBIX THAPOKCHUIOB. KHCIOTBI, MX cOCTaB, Kiaccuukanus, HOMEHKIATYpa.
Haspanwusi KUCIIOTHBIX OCTaTKOB. DU3MUECKHUE CBOUCTBA KUCIOT. XHMHUYECKHE CBOMCTBA KUCIOT. COJM, UX COCTaB, Kilaccu(HKaIisa, HOMEHKIIATypa.
Kucnsie u ocHoBHBIE conu. Du3nueckre CBONCTBa coyeil. XumMuieckre cBorcTBa cojeil. CrocoObl MOTy4YeHHs] OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COETUHEHUH.

Paspnen 2. Heoprannmueckas xummusi. Hemeransl.
Tema 6. Bogopon (3 uaca)
Bonopon. Ilonoxenue Bogopona B Ilepuoanueckoit cucreme. M3otonsl Bonopoaa. @usnyeckue U XUMUYECKHE CBOMCTBA Boxopoaa. CriocoOsl
MOJIYUCHHUA U TPUMECHCHUEC BOA0OPOaA. Pacuernsie 3aa4yu: pacdyeT 00BEMHBIX OTHOIIIEHUH Ta30B IpU XUMHYCCKUX PCAKIUAX.

Tema 7. dnementsl VIl - A rpynnsi (6 4acoB)

lamorensr. OOmias XapakTepUCTUKA MOATPYMINBl TAJTOT€HOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX
COE/IMHEHMH, BBICIIMX OKCHUJOB U THAPOKCHUJIOB. XJOp Kak Mpoctoe BemecTBo. Du3nyeckne U XMMUYECKHE cBoicTBa xiyiopa. [lomyudenue xiopa.
XnopoBogopoa u comsiHas kucinota. OcobeHHOCTH XuMuU GTopa. ['aJoreHoBOAOPOIbI M UX MOTy4YeHHe. ['aloreHoBOAOPOIHBIE KUCIOTHI H UX COJIH.
KadectBenHas peakiys Ha TaJIoreHUA-HOHBI. Kucinopoacoaepskamnmue coeTMHEHUS XJIopa.

[IpumeHeHne raJsoreHoB U X BAKHEHMIINX COCTMHEHUN.

Tema 8. JnemenTts! VI - A rpynnsi (11 yacoB)



OO6mas xapakTepucTrka 3aeMeHTOB VI-A rpynmbl. 3aKOHOMEPHOCTH B M3MEHEHWH CBOMCTB IMPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHUH,
BBICIIMX OKCHUJOB U TUIApoKcuaoB. Kucimopoxa, ero ¢usmyeckue M XUMHUYECKHE CBOMCTBA, MOIY4YEHHE U MPUMEHEHHE, HaXO0XJIECHUE B IMPUPOJE.
Annorponus. O30H, €ro CBOWCTBA, IOJyuyeHUE M NpuMeHeHue. Okcuibpl U nepokcubl. Ilepokcun Bomopona, €ro OKUCIMTEIbHBIE CBOMCTBA U
IIPUMEHEHHUE.

Cepa. Amnorponus cepbl. PU3ndYecKue U XMMUUYECKNE CBOWCTBA CEPBI, €€ MOIYYEHHE U IPUMEHEHHE, HaX0XKieHue B ipupoae. CepoBoaopo, ero
¢u3nveckue U XMMHUYECKHE CBOICTBa, MOJlyueHHE M MpHUMEHEeHHe, HaxoxjeHue B npupone. Cynbdunsl. Oxeup cepwl (1V), ero ¢usmueckue u
XHUMHYECKHUE CBOMCTBRA, moiyueHue u npumenenue. Oxcun cepol (VI), ero pusnyeckue u XuMUYECKUE CBOMCTBA, MOTy4YeHHe U npuMeHeHne. CepHucTas
KHCIoTa U cyibhuThl. CepHas KUCIOTa, CBONCTBA pa30aBIeHHON U KOHIEHTPUPOBAHHOM cepHOi KUCIOT. CepHasi KUCI0Ta KaK OKUCIUTENb, CYIb(aThl.
KauecTtBennsle peakiuu Ha cynbdu-, cyibQUT- U CyabhaT-HOHBI.

Tema 9. Jnements! V - A rpynnsi (12 yacos)

OOm1ast xapaKTeprCTUKa 371eMEHTOB V-A rpynibl. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX COSMHEHUH, BBICIIIHX
OKCHJIOB ¥ THIPOKCHIOB. A30T, €ro (PM3NYeCKHe N XMMUYECKHE CBOMCTBA, MIOTyYeHUE U IPUMEHEHHUE, HaX0XAeHue B mpupoae. Hurpuasl. AMMuak, ero
¢u3nveckne U XMMHUYECKUE CBOWCTBA, MOIyYeHUE W MpUMEHeHHe. AMMuauHas Boxa. OOpa3zoBanue noHa aMMoHHs. COllM aMMOHUS, UX CBOMCTBA,
nojyyeHue u npumeHenue. KauectBenHas peakuust Ha noH amMmoHus. Oxcun azora (ll), ero ¢usndyeckue U XMMUYEeCKHE CBOMCTBA, MOJTY4YEHUE U
npumenenue. Okeup azora (1V), ero pusndeckue u XuMu4ecke cBOWCTBa, monydenue u npumenenue. Oxcup azota (111) u a3oTcTas kucnoTa, OKCU
a3ota (V) u a30THas KUCJIOTa. A30THAsI KUCJIOTA KaK OKUCauTeNb. CBOWCTBA a30THOM KUCIIOTHI, €€ oy4YeHne U npuMeHenue. Hurpatsl, ux gpusndeckue
Y XUMHYECKUE CBOMCTBA, IPUMEHEHHE.

®ocdop. Amnorponus (ocdopa. CpoiicTBa, momydyenue u npumeHerue ¢ocpopa. Pochun. Oxeunsl dochopa (Il u V). dochopubie u
nosndocopusie kucaotsl. OpTodocdarel. buonoruueckas ponas pocdaroB. MunepanbHble yI0OpEHHUS.

Tema 10. duementsl |V - A rpynnsi (12 yaco)

OO6mrast xapaktepucTuka 37eMeHTOB |V-A rpynmel. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIMHEHUH,
BBICIIMX OKCHJIOB M TMJIPOKCHAOB. YTIepo. AJIOTpornus yriepoaa (anmas, rpadur, kapOuH, QyiiepeH). AKTUBUPOBAHHBIM yrojib Kak afcopOeHT.
AncopOrus. CBoiicTBa, oidydeHue U npuMeneHue yris. CHHTe3 ra3 Kak OCHOBAa COBPEMEHHOM MPOMBIIIIICHHOCTH. DIeKMPOHHOE CIpOeHUe MOJIeK) bl
yeapnoeo 2asza. llonyuenue u npumenenue yeapnoeo 2asa. YTIEKUCIBIN a3, ero (pU3MUecKue U XMMUYECKHE CBOICTBA, MOJYyYEHHE U NMPUMEHEHHE.
buonorudeckoe neiicrBue yrapHoro raza. KapOuapl KajabIus, allOMUHUS U KeJe3a. YTOJIbHAs KUCIIOTa U €€ CoM (KapOOHAThl M THAPOKAPOOHATHI).
Kpyzoeopom yenepooa 6 scusoti u nescusoti npupode. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii, amnorponusi, gundyeckue U XUMHUYECKHE CBOMCTBa KpEeMHHs, IMOJy4yeHHE M NMPUMEHEHHEe, HaxoxkjaeHue B npupoje. Cuianel u
cunuuael. Oxenpa kpemuus (1V). KpemuueBble KuCHIOTHI, cuiuKaThl. CHUIMKaTHblE MHHEpAlbl — OCHOBAa 3eMHOHM Kopbl. CTEKJIO M CHIIMKAaTHAs
MIPOMBIIIJIEHHOCTb.



Tema 11. Metajuibl (19 yacos)

[Tonoxxenne metamwnoB B mepuoamyeckoit cucteme .M. MennmeneeBa u crpoeHne ux aTtoMoB. [IpocTeie BemectBa — Mertamibl. OOmue
¢dusnueckue cBoiicTBa MeTauioB. OOIIHe XUMIUYECKIE CBONCTBA METAJUIOB. 3HAUYEHUE METAJUIOB B IPUPOJIC U B )KU3HU OPTaHU3MOB.

Kopposus metainos. Bunbl koppo3un, CriocoOb! 3aIIUTH METAJUIOB OT KOPPO3HUHU.

O61ue cnocoObl MOTyYeHHUs] METaUI0B. MeTasuibl B mpupojie. MeTamnyprus 4 ee BUAbL: TUPO-, TUAPO- U IIEKTPOMETALTyPrusl.

lenouynsie Metamibl. OOmIas XapakTepucTUKa MOArpynbl. OU3ndyeckrue U XMMHUYECKUE CBOWCTBA JIMTHUS, HATpUd M Kanus. X momyueHue u
MpUMEHEHHEe, HaxoxaeHue B npupone. OKCUAbl U NMEPOKCUIbl HATpUs U Kanusa. Eakue mienodyw, ux CBOMCTBa, moiyueHue u mpumeHenue. Comu
HIEJIOYHBIX METaIOB. Pacro3HaBaHrne KaTHOHOB HATPHS U KaJIusl.

[[lenounozemenbHbie MeTaILTBL. OOIIAst XapaKTepUCTUKA MOArpynibl. Ou3nyeckue U XUMUUECKUE CBOMCTBA MAarHus U KaJbIHs, UX MOJyUYECHUE U
IIpUMEHEHUE, HaxoxkJeHue B mnpupoje. Coiau KalbliMsg U MarHus, UX 3HAYEHUE B MPUPOJEC U KU3HU 4YeJoBeKa. JKecmkocmb 600bl U cnocobvl ee
VCMPAaHeHus.

ANIOMUHUH, ero pU3NYecKue U XMMUYECKUE CBOWCTBA, MOJMyUYEHUE U MPUMEHEHHE, HaXOXKACHUE B MpUpoae. Aromocuruxamol. Komniexcroie
coeounenus anomurus. AMGOTEpHOCTb OKCUIA U THAPOKcH A antoMuHus. COIH aTlOMUHUSL.

Mertamnsl IB-VIIB-rpynmn (mMenp, xkene3o0, HUHK, XpoM, Mapraden). OcobeHHocTH cTpoeHus aToMoB. O0mme Gpusnueckue 1 XMMHYeCKHe CBOMCTRA.
[Tonyuyenue u nmpuMeHeHre. OKCUIBI U THJIPOKCUIBI STUX METAJJIOB, 3aBUCUMOCTb UX CBOWCTB OT CTENEHU OKUCIIEHUS 3JeMeHTa. BaxHeimue com.
OxuciuTeNnbHbIe CBOMCTBA COJIEH XpOMa U MapraHia B BBICILEH CTENICHU OKUCIEHUs. KomniekcHble coeOunenus Xxpoma.

Pazoen 3. Xumus u scusnwv (npooonxncenue) (6 uacos)

Hayunple meronbl mo3HaHus B XUMHH. VcTouHmkm xummdeckod wuHpopmarnmu. [lomck wmHopMamuu 1mo Ha3zBaHUSAM, HICHTH(UKATOPAM,
CTPYKTYpHBIM dopmyiaM. XWMHYECKHH aHaIW3, CHHTE3, MOJEIMPOBAHHUE XHMHUYECKHX IIPOIECCOB W SIBICHUH KaK METOAbl HAyYHOTO
no3HaHusA.CoBpeMeHHbIe (PU3UKO-XUMUYECKHUE METO/Ibl YCTAHOBIEHHSI COCTABA M CTPYKTYPHI BEILIECTB.

Xumus B MeaunuHe. PazpaboTka nexkapcTB. XUMHUYECKHE CEHCOPBI.

Yepnas u 1iBeTHast MeTautyprus. CTEKJI0 U CHIIMKaTHAs TPOMBIIUIEHHOCTb.

[TpomblIIIIEHHOE TPOU3BOACTBO CEPHOI KHCIIOTHI.

CuHTE3 aMMHuaKka B MPOMBIIIUIEHHOCTH.

Xumus B ctpoutenbetBe. Llement. beron. [lon0op onTUManbHBIX CTPOUTETBHBIX MAaTEPHAIIOB B IPAKTHUECKOH 1€ATEILHOCTH YEIOBEKa.

Pe3eps. IloBTopenue u 06061enue (9 yacon)



Tunbl pacyeTHLIX 3a7a4:
e BrpruncieHne Macchl WK 00beMa IMPOYKTOB PEAKIIUU 110 M3BECTHONW Macce Wi 00beMy UCXOTHOTO BEIIECTBA, COJIEPHKAIIETO TIPUMECH.
e BrpruncieHne Macchl HICXOTHOTO BEIIECTBA, €CIIM U3BECTCH MPAKTHUECKHUI BBIXO U MacCOBAsl IOJISI €T0 OT TEOPETHUYECKH BO3MOXKHOTO.
e BpruucieHus Mo XUMUYECKUM YPaBHEHUSAM PEAKIIMH, €CIIM OJTHO U3 PEearupyromnXx BEIIECTB JaHO B H30BITKE.
e OrmpenencHue MONEKYISIPHON (HOPMYJIIBI BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.
e KoMmOuWHUpOBaHHBIE 3a/1a4H.

JlaGopaTopHbl€e ONBITHI:
Jlabopamopnwiit onvim Nel «[IpoBenecHre peakiinii HOHHOTO OOMEHa ISl XapaKTEPUCTUKH CBOMCTB DJIEKTPOIIUTOBY

Jlabopamopnwiit onvim Ne2 «OnpeneneHue xapakrepa cpeibl pacTBOpa ¢ MOMOIIBI0 YHUBEPCATILHOTO HHAUKATOPa»
Jlabopamopnuwiit onvim Ne3 «VI3ydeHne CBOUCTB COJITHOW KUCIOTHD)

Jlabopamopnuiii oneim Ned «O3HaKOMIICHHE C CEpON U €€ IPUPOAHBIMU COETUHEHUSIMI
Jlabopamopuuwiit onvim No5 «B3anmoielicTBUE COJICH aMMOHHUS CO LIEIOYBIOY»

Jlabopamopnutii oneim Ne6 «KadecTBEHHBIC PEaKIIUU HA COJIM aMMOHUS

Jlabopamopnutii oneim Ne7 «O3HaKOMIIEHHE C Pa3IMYHBIMU BUIAMU YAOOPEHUID

Jlabopamopnutii onvim Ne8 «O3HaKOMIIEHHE CO CBOMCTBaMH KapOOHATOB M THIPOKapOOHATOBY
Jlabopamopmnwtit onvim N9 «O3HakoMIIeHHE ¢ 00pa3IaMyi METAJUIOB U CILTABOB)

Jlabopamopnutii onvim Nel0 «'uaponu3 coneit amiOMIUHAS)

Jlabopamopmnwiit onvim Nel1 «IlonydeHne THAPOKCHIA ATFOMUHUS U UCCIIEIOBAHUE €TI0 CBOWCTBY
Jlabopamopnutii onvim Nel2 «B3zanMoaeiicTBHE THIPOKCHJIOB JKeJie3a C KUCIOTaMuy.
Jlabopamopnuuii oneim Nel3 «KauectBennsie peakiuu Ha conm xene3a (IT) u (IT1)»

TeMbl NPAKTHYECKHUX PA0OT:

IIpakTnueckas padora Nel «/ccienoBanue BIUSHUS Pa3IMUHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON peaKinmy.
IpakTnuyeckas pa6ora Ne2 «[IpuroroBiieHue pacTBOpa 3aIaHHOI MOJISIPHOI KOHIEHTPAMI»

IIpakTnyeckas padora Ne3«Perienue skcriepuMeHTAIbHBIX 3a]1a4 10 TeMe «I eHeTn4ecKas CBSI3b MEX/y KJacCaMU HEOPTaHHMUECKUX COEIMHEHUI.
IpakTuyeckasi padora Ned«Ormnpesenenne coaepkanusi KaApOOHATOB B U3BECTHSIKE)

IMpakTuyeckasi padora NeS«llomyuenue u coOupanue ra3oB (KUCIOpPOa, aMMHaK, okcu yriepoaa (IV) u np.)»

IIpakTuyeckas padora Ne6 «DkcriepuMeHTaIbHBIE 3a/1a4X Ha MOJTyYeHHE U pacCTiO3HaBaHUE BEIIECTBY

IIpakTnyeckas padora Ne/ «/cciaenoBaHue BOCCTAaHOBUTENBHBIX CBOMCTB METAJLIIOBY



4 TEMATHYECKOE IIJIAHUPOBAHUE
Temarnueckoe IUIAaHUPOBAHHE COCTaBICHO C Yy4yeToM paboueil mporpamMmbl BocnuTanus (Momyib «llIkonbHbI ypok»). Peammzanus

BOCIIMTATEJIBHOIO [IOTEHIIMAJa YPOKa IIPEAIO0JIaraer:

* YCTAHOBJICHHUE JOBEPUTEIBHBIX OTHOIICHUH MEXIy YYUTEIEM M €r0 YUYCHHWKAaMHU, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUSATHIO YUAIIUMUCS
TpeOOBaHUH M MPOCKO YUUTEIS, MPUBICYCHHUIO X BHUMAHHS K 00CYK/1aeéMOH Ha YpoKe HHPOpMaIli1, aKTUBH3AIIMN UX ITO3HABATEILHOMN IeITEIbHOCTH;

* MOOY>KJICHUE MIKOJIBHUKOB COOJIONATh Ha YPOKE OOMICTIPUHSATHIE HOPMBI TOBEICHHS, MpaBHJIa OOIICHUS CO CTAPIIUMH (YYUTEISIMH) U
CBEPCTHUKAMH (IITKOJIbHUKAMM ), IPUHIIUIIBI Y4eOHOW TUCIUILIMHBI M CAMOOPTaHHU3alNH;

* IPUBJICYCHUE BHUMAHMSI IIIKOJILHUKOB K IICHHOCTHOMY aCTIEKTY H3y4aeMbIX Ha ypOKaXx SBJICHUI, OpraHu3aIys ux paboThl ¢ MOIy4aeMoi Ha ypoKe
COIMAIPHO 3HAYMMOM MH(MOpMAIUEll — MHUIIMUPOBAHKUE €€ 0OCYKICHHUS, BRICKa3bIBAHHUS YUAITUMHUCS CBOCTO MHEHUS 110 €€ TTOBOJTY, BBIPAOOTKH CBOETO
K HEl OTHOIIICHHUS,

* MCIIOJIb30BAaHUE BOCHHUTATEIbHBIX BO3MOXHOCTEH COMEpKaHUsl y4eOHOTO MpeAMeTa yepe3 AEMOHCTPALMIO JETAM MPUMEPOB OTBETCTBEHHOTO,
TPaXTaHCKOTO TTOBEACHHUS, MPOSBICHUS YEIOBEKOIOOUS U JOOPOCEPICYHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIMX TEKCTOB IS YTCHHS, 3a/1ad JUIs
pelieHus, TpoOIeMHBIX CUTYaluii 1711 00CYKICHHS B KJIacce;

* IPUMCHCHHE HA YPOKEe MHTCPAKTUBHBIX ()OPM padOThI yYaNIUXCS: MHTEIUICKTYAIBHBIX UTP, CTHMYJIUPYIONIMX MO3HABATCILHYI0 MOTHBAIUIO
IIKOJIBHHUKOB; JUAAKTUYECKOTO TeaTpa, TAe MOJy4YeHHbIE Ha YPOKe 3HAaHHS OOBITPBHIBAIOTCS B T€ATPAbHBIX MOCTAHOBKAX; JUCKYCCHM, KOTOPHIE NAOT
YYaIUMCS BO3MOXXHOCTh MMPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO JHAJIOTA; TPYIIIOBOM paOOThI MM paOOTHI B IMapax, KOTOPHIE y4aT IMTKOJIbHUKOB
KOMaHJHOU paboTe U B3aUMOJEUCTBUIO C APYTUMH JIETbMU;

* BKJIFOUEHHUE B YPOK UTPOBBIX MPOLELYP, KOTOPBIE OMOTal0T MOAAECP/KATh MOTUBALIMIO JETEN K MOJIYYEHUIO 3HAHUM, HAJIA)KUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B KIIaCCe, IOMOTAOT YCTAaHOBICHUIO JOOpOXKeIaTebHONU aTMOc(ephl BO BpeMsl YpOKa;

* opranuzanus me@crsa MOTHBUPOBAHHBIX W SPYAUPOBAHHBIX YUAIIUXCs HAJl UX HEYCHEBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOMIEro IIKOJIbHUKAM
COLMAJIBHO 3HAYMMBIH OIBIT COTPYAHUYECTBA U B3aUMHOW IIOMOLIY;

* THULIUMPOBAHUE W TMOAJCPKKA HCCIEN0BATEIIbCKON NESITENbHOCTA IIKOJIBHUKOB B pAMKax peaqu3alid UMU WHIWBUAYAJIBHBIX U TPYHIOBBIX
HCCIIEIOBATENbCKUX MPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXKHOCTh TPUOOPECTH HABBIK CAMOCTOSTEIHHOTO PEIIEHHUS TEOPETUIECKOM MPOOIEeMbI, HABBIK
TeHEepUpPOBaHUA U O(POPMIICHHS COOCTBEHHBIX HJIEH, HABBIK YBKHUTEIBHOTO OTHONICHUS K UYYyXUM HAEsIM, O(QOPMIIEHHBIM B paboTax Ipyrux
HCCIIeIOBaTeNe, HaBbIK MyONWYHOTO BRICTYIUICHUS TIEpe]] ayIUTOpUEH, apryMEHTHPOBAHUS 1 OTCTAUBAHUS CBOEH TOUKH 3PEHUSI.

Nen/ HaunmenoBanue pa3jiesioB/Tem KouaunyecrB| Konrpoabubie | [Iposepounbie| IIpakruyeckue | JlabopaTopH

1| 0 4acoB padoThI padoThI padoThI bl€ ONBIThI
Pa3zoen 1. TeopeTuyeckue OCHOBbI XMMHH 58

1. Crpoenue aToma 9 - - - -

2. Crpoenue BemiecTBa 6 1 - - -

3. XUMHUYECKUE PEeAKIUU 19 - 1 1 -

4, JucniepcHbIe CHCTEMBI 15 1 1 2

5. OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COETUHEHUMN 9 1 - 1 -




Pazoen 2. Heoprannyeckasi xumusi. Hemeranisbl. 63
6 Bonopox 3 - - - -
7 OnemenTsl VII - A rpynmsr 6 - 1 - 1
8. Onements! VI - A rpynnsl 11 - - - 1
9. OnemeHThl V - A rpynibl 12 - 1 - 3
10. Onemenrts! |V - A rpynnsl 12 - 1 3 1
11. Mertaibst 19 1 - 1 5
Paznen3. Xummus v :KU3Hb MPOJOJIKEHUE
12 | Xumus u Ku3Hb 6 -
13 | Peseps. IloBTOpenne u o0o0menue 9 - - - -
Bcero 136 3 S 7 13
5. KAJIEHIAAPHO-TEMATHYECKOE IINIAHUPOBAHUE
Neo Ne Tema ypoka Hara IIpumeyanue
n/n | ypoka
B Iliian dakTt
TeMme
Paznen 1.Tema 1: Ctpoenne atoma (9 yacos)
1. 1 Crpoenue atoma. Jlyanusm anektpona. KBaHTOBbIE UucTa.

Pacrnipenenenye dJ1€KTpOHOB 110 JHEPTETUUECKUM YPOBHSIM B
COOTBETCTBUU C IIPUHIUIIOM HAMMEHBIIEH SJHEPTUH, IIPABUIIOM
XyHaa u npuHuunoM [laymnu.

2. 2 OCO0EHHOCTH CTPOCHHUS SHEPTETUUECKIX YPOBHEH aToMOB -
3JIEMEHTOB. DJEeKTpoHHast KoHpurypanus atoma. Knaccuduxanms

XUMHUYCCKHUX 3JICMCHTOB




OcHOBHOE ¥ BO30Y’KJICHHBIE COCTOSTHUS aTOMOB. BaneHTHBIE
AJIEKTPOHBI.

Ilepronnueckas cucteMa XuMHUYECKHX deMeHToB 1. 1.
Menneneesna.

®usnyeckuit cmeica [lepuoandeckoro 3akona [[.M. Menneneena.
[Tpu4rHBI 1 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB DJICMEHTOB U UX
COCIMHCHUH 110 MepuojaM W TrpynmamM. MHPOBO33pEHUYECKOE H
HayuyHoe 3HaueHue [lepuoauueckoro 3akona [[.M. Menneneena

[Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKUX
DJIEMEHTOB.

PacuetHble 3a1aun. BrruncieHrne MacCOBOU TOJIM XUMUYECKOT'O
3JIEMEHTA B COEIUHEHUHU

PacuerHble 3a1aun. Y craHoBiIeHHE IpOCcTeiiiel GopMyIibl
BEIIIECTBA [10 MACCOBBIM JIOJISIM XUMHYECKHUX AJIEMEHTOB

CamocrositenbHas padora Nel «Ctpoenue aroma,
[Tepnoanueckuii 3axon u [lepuoanueckas cocrema
XUMHWYCCKUXIIICMECHTOB))

Tema 2: CTpoeHue BelecTBa

(6 yacoB)

10

SJIGKTpOHHaH nmpupoaa xuMudeckon cBs3u. KopanenTHas
XUMHYECKas CBA3b, €€ pPa3HOBUJHOCTH. MexaHHu3MbI O6pa3OBaHI/I$I )51
XapaKTCPUCTHUKU KOBAJICHTHOM CBS3H.

11

HNonnas xumMmyeckas CBA3b.

12

Meramnueckas cBsi3b. BonmopomHast cBsi3b. Meowcmonexynaprole
83AUMOOeCMBUS.

13

KpI/ICTaJ'IJ'II/I‘-ICCKI/IG n aMop(I)HLIC BelecTBa. THIIBI KPpUCTATNIMICCKUX
PCHICTOK. 3aBUCHMOCTD (1)I/I3I/I‘-ICCKI/IX CBOMCTB BeENIECTBA OT THIIA
KpI/ICTaJIHI/I‘{eCKOﬁ PCLICTKU.

14

[Tpuunnbl MHOTOOOpa3us BemecTB. COBpeMEHHBIE MPEACTaBICHUS
0 CTPOEHUU TBEPJIBIX, )KUJKUX U ra3000pa3HbIX BEIIECTB.




15 6 KOHTPOJIBHAS PABOTA Nel: «Ctpoenue atoma. CTpoeHue

BEIIIECTBA»
Tema 3: Xumnueckue peaxkuuu (19 gac)

16 1 Knaccudukanus XuMU4ecKnuX peakiuii B HEOPraHMIECKOn 1
OpPraHM4ecKOi XMMHU. 'OMOTeHHbIE U FeTepPOreHHbIE PEAKLIUH.

17 2 Tennosie a3 pexThl peakiuu. 3aKoH ['ecca U CIeICTBHUS U3 HETO.
TepMoxuMHUUYECKHE yPAaBHEHMSL.

18 3 PacueTsl 10 TEPMOXMMHUECKUM YPAaBHEHUSIM.

19 4 PacueTsl 10 TEpPMOXUMHUYECKUM YPABHEHUSM.

20 5 CkopocTh XUMHUYECKOW peaknuu. DakTopsl, BIHAIOIUE Ha
CKOpPOCTb. OJHEPIUsl AaKTUBALUUU. AKMUSUPOBAHHbIU KOMNJIEKC.
Kartanuzaropsl u katanus. Ponp katanmszaTopoB B INpUpone U
IPOMBIIIJICHHOM IIPOU3BO/ICTBE.

21 6 Pemennii ynpaxHeHUI Ha CKOPOCTh XUMHYECKOH peakuu

22 7 Ilpaxmuueckas paboma Nel «VccnenoBaHue BIUSHUS Pa3IUIHBIX
(bakTOpPOB Ha CKOPOCTh XMMHUYECKON pEeaKLum».

23 8 OOpatumocth peakuuil. Xumuyeckoe paBHoBecue. CmeleHue
XUMHYECKOTO PABHOBECHS TIOJ] JCHCTBHEM pPa3IMYHBIX (PAKTOPOB.
Poub cMemieHnst paBHOBECHSI B TEXHOJIOTHIECKUX MTPOIECCAX.

24 9 Pemenue ynpakHeHui Ha XUMHYECKOE paBHOBECHE.

25 10 CamocrositesibHasi padota Ne2«TemnoBoit apdext. CkopocTh
XMUMHUYECKON peakui. XMMHUECKOe PaBHOBECHE

26 11 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IIPUPOJIE,
IIPOM3BOJICTBEHHBIX NPOIIECCax M KU3HEACATEIHEHOCTH OPTaHU3MOB.
Merton aneKTpoHHOTO OaaHca.

27 12 OKHCIATETbHO-BOCCTAHOBUTEbHBIC peakinu. MeTo
3JIEKTPOHHOTO OanaHca.

28 13 OxHCIUTENBHO-BOCCTaHOBUTENbHBIE peakuy. Tunsl OBP

29 14 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN B OPTaHUYECKON

XUMHHU




30 15 [ToBenenue BemecTB B cpefax ¢ pa3HbIM 3HaueHueM pH.
Cocrasnenne OBP B oprannueckoii 1 HEOPraHNYECKON XUMUH.

31 16 DIEKTPOIN3 PACTBOPOB U PACIUIABOB coJie. [ aapBaHUYECKUi
3JIeMEHT. XUMUYECKHE UCTOYHUKH TOKA.

32 17 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH.

33 18 Pemenue ynpaxxuenuii mo teme: OBP u amexkTponms.

34 19 Ilposepounas pavoma Nel. « XuMHUECKHUE PEAKITUNY

Tema 4: IlucnepcHblie cuctemsl (15 yacoB)

35 1 Jucniepcusie cucteMbl. Koiouousie cucmemul.

36 2 Hctunable pacTBOophl. PacTBOpeHHe Kak (PHU3NKO-XUMUYECKUMA
nporiecc.

37 3 CrniocoObI BeIpayKeHUsI KOHIIEHTPAILIMU PaCTBOPOB: MaccoBas 10t
pPacTBOPEHHOT'O BEILIECTBA., MOJISIPHASI KOHIICHTPAIUH.

38 4 Pemenne pacueTHbIx 3a1a4 1o Teme: «PacTBopbD»

39 5 Pemenne pacueTHbIx 3a71a4 1o Teme: «PacTBopbD»

40 6 Tump pacmeopa u mumposanue.

41 7 Ilpaxmuueckas paboma Ne2«IIpurotoBieHrue pacTBOpa 3aJaHHOU
MOJIIPHOM KOHIIEHTPAIIUNY.

42 8 O0o01IeHre U CHCTeMAaTH3aNus 3HaHU! 110 TeMe: J[ucrepcHbie
CHCTEMBI

43 9 CamocrositenbHas padora Ne3 «Pemienue pacueTHbIX 3a]1a4 110
TEeMe pacTBOPHD»

44 10 OnexTponuTHueckas auccornuanus CuiabHbIe U cladble
3NeKTPOIUTHL. CTENeHb EKTPOIUTHIECKON TUCCOIALINY.

45 11 Peaxiiuu noHHOTO OOMEHA B BOJHBIX PAaCTBOpAX.
Jlabopamopnuiii onvim Nel «IIpoBeneHue peakii HOHHOro oOMeHa JUis
XapaKTCPUCTUKHU CBOICTB OJICKTPOJIUTOB»

46 12 Peaxiiun monHoro oOMeHa B BOJHBIX pacTBopax. [IpousBeneHue

pacTtBopuMOCTH. HonHoe npouseedenue 600vbl. BooopooHuiii

nokaszamens (pH) pacmeopa.




47

13

['maponu3 opraHMYecKUX U HEOPraHUYECKUX COCTMHEHUM.
3Ha4yeHue TUAPOIU3a B OMOJIOTHYECKUX 0OMEHHBIX IpoIieccax.
IIpuMeHeHne ruaponn3a B IPOMBILUIEHHOCTH.

Jlabopamopuuwtit onvim Ne2 «OnpesienieHre XapakTepa cpe/ibl pacTBOpa C

IMOMOLIBIO YHUBEPCAJIBHOT'O UHAUKATOPA»

48

14

Pemienne ynpaxxHeHuit o teMe «JIEKTPOJIUTUYECKAst
auccoruanus. I'uaponus»

49

15

Ilposepounansa paboma Ne2 «IDNEKTPOIUTHIECCKAS TUCCOIHAITH.
IMagponuz»

Tema 5: OcHOBHBIE KJIACCHI HEOPTAaHUYECKHX coeTMHeHu (9 yacoB)

50

OCHOBHBIE KJIaCChI HCOPraHU4CCKUX COCJIMHEHMI OKCHBI,
KHUCJIOTBI, OCHOBAaHHs1, COJIN

51

OKcHIBI, X COCTaB, KJIACCU(PUKAIIHS, HOMCHKIaTypa. Ou3ndeckue
CBOMCTBA OKCUJIOB. XMMHWYECKUE CBOUCTBA OKCHUJIOB.

52

OCHOBaHI/IH, HuXx CoCTas, KHaCCI/I(I)I/IKaL[I/ISI, HOMCHKIJIATYypa.
duzndyeckre CBOMCTBA OCHOBAaHUN. XMMHYECKHE CBOHCTBA
OCHOBaHMI. XMMHYECKHE CBOMCTBA aM(bOTepHLIX TUAPOKCUI0B

53

Kucnotsl, ux cocras, kinaccudukaiiusi, HoMeHkiIaTypa. Hazpanus
KHUCJIOTHBIX OCTaTKOB. @Pu3nyeckue CBOICTBA KUCIOT. XUMUYECKUE
CBOMCTBA KUCJIOT.

54

Conu, ux coctaB, kiaccupukanus, HoMeHkiIarypa. Kucnele u
OCHOBHBIE co. Pusnueckue cBOMCTBa coyieil. XUMHUUYECKUE
CBOMCTBA coJIeil.

55

CriocoObI MOTy4eHHsI OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEeTUHEHNN

56

Ilpakmuueckas paboma Ne3 «PemnieHune d3KCIEPUMEHTAIBHBIX 3a/1a4
mo teme «l'eHeTnueckas CBsI3b MEXIy KilacCaMH HEOPTaHUYECKUX
COCIMHEHUI.

57

O606H.ICHI/IC 1 CHCTeMaTHU3allisl 3HaHUM 110 TEME: OcHoBHBIC
KJIaCCbhl HCOPTaHNYCCKUX COCIUHEHUH.




58

Kontpoasnas padora Ne2 «OCHOBHBIE KJIACChl HEOPTAHUYECKHUX
COEIMHEHUIN»

Pazoen 2. Heoprannueckas xumus. Hemera/ibl
Tema 6. Bonopoa (3 yaca)

59

Bopopon. Ilonoxenue Bomopoma B Ilepuomnueckod cucreme.
H3oToms! Bogopoa.

60

duzndyeckre U XUMHUYECKIE CBOMCTBA BOAOpOJIa. Crioco0b1
IMOJIYUYCHHA U IPUMECHCHUC BOAOPOAa

61

Pacuernble 3amaun: pacueT OOBEMHBIX OTHOLIEHMM Tra3oB Ipu
XUMHUYECKHUX PEAKIMSIX.

Tema 7. Duementsl VIl - A rpynnsl (6 4acoB)

62

["anorensl. O01ast XxapakTepPUCTHKA ITOATPYIIIIBI FaJIOr€HOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IPOCTHIX BEILLECTB,
BOJOPOJHBIX COEAMHEHHH, BBICIINX OKCUJOB U TMIPOKCHUIOB.

X70p Kak mpocroe BewmecTBo. CocTaB MOJIEKYJIBI U CTPOCHUE
BeecTsa. Puznyeckue 1 XUMUYECKUe cBoMCTBa xJopa Jlomyuenne
Y IPUMEHEHUE XJIOpA.

63

Xnoposoaopon. Puznueckue U XUMUYECKHUE cBoKMcTBa. [loyuenue.
ConsiHas KucoTa u ee cBoiicTBa. KauecTBeHHas peakius Ha
XJIOPU/I-UOHBI.

Jladopamopnstit onvim Ne3 «VI3yueHne CBOUCTB CONSTHOIN KUCIIOTBI»

64

Ocobennoctu xuMuu Qgropa. ["anoreHoBo10poIbI.
["anoreHoBOIOPOIHBIE KMCIIOTHI M UX COJIU — FAJIOT€HUbI.
KauecTBeHHas peakiiys Ha TajJOreHU1-HOHBI.

65

Kucnoponcoaep:xaiue coenuaenus xjiopa. [[pumenenne rajioreHoB
U UX BaXXHEUIUX COCIUHCHUH.

66

O06001IeHNE U cUCcTEMAaTHU3aIMs 3HaHUN. Perenne 3amauy.

67

Ilposepounaa PABOTA Ne3: «Onements! VII-A rpynmbny

Tema 8. Jnementsl VI - A rpynnsi (114acoB)




68

OOGmias xapakTeprcTrka 3J1eMeHTOB VI-A Tymrbl. 3aKOHOMEPHOCTH
B U3MCHEHHUU CBOWUCTB IIPOCTBIX BEHIECCTB, BOAOPOJAHBIX
COEMHEHUH, BBICIIMX OKCHUJIOB M ruIpokcuaoB. Kucnopon,
HaXOXXJCHUE B IpUpoe, ayutoTpornusi. O30H, €ero CBOWCTBA,
MOJIYUYCHHEC U IPUMCHCHUC.

69

HonyquHe " IPUMCHCHUE KHUCJII0pOoda du3nyeckre U XUMHUUIECKHE
CBOMCTBaA Kucjiiopoaa.

70

Oxkcunel n nepokcuasl. [lepokcun Bomopona, €ro OKMCIUTENBHbBIE
CBOMCTBA U IPUMEHEHHE.

71

Cepa. Amnotponust cepbl. Dusndeckrue 1 XUMUYECKHUE CBONCTBA
cepsl [lomyyenue u npuMeHeHue Cepsl.

72

Pemenue paCUYCTHBIX 3aa4.

73

CepOBO,I[OpOI[, €ro (I)I/ISI/IIIGCKI/IG 1 XMMHUYECKHE CBOMCTRBA.

74

[TonyyeHue u npUMEHEHHE CEPOBOAOPOAA, HAXOKJCHHUE B IPUPO/IE.
Cynbhuapsl. KauecTBeHHas peakius Ha CyIb(QHI-HOH.

75

Oxkcup cepsl (1V), ero pusnueckre 1 XMMUIECKUE CBOMCTRA,
noJrydeHue u npumeHerune. CepHUCTast KUCIIOTa U CYITb(OUTHI.
KauecTtBeHHast peakiius Ha CyIb(UT-HOHBI.

76

Oxcun cepsl (VI), ero ¢pusznueckre 1 XuMudeckiue CBONCTBA,
nonydyeHue u npuMeHeHne CepHasi KUCIIOTA, CIIOCOOBI MTOJTY4YEHHUS,
CBOIiCTBa pa30aBiIeHHON cepHOU KUCIOTH. KadecTBeHHas peakius
Ha CyJlb(aT-UOHBI.

Jlabopamopuuwiit oneim Ned «O3nakomnenue c cepoii u ee
NPUPOOHBIMU COCOUHEHUAMU

77

10

CepHas KuCIIOTa, CIOCOOBI OJTYYEHHUsI, CBOMCTBA pa30aBIeHHOM
cepHoi KucinoThl. KauecTBeHHas peakius Ha Cyab(paT-uOHBI.
CBoiicTBa KOHIIEHTPUPOBAHHON CepHON KUCIOTHI. CepHas KUCIO0Ta
Kak okucnutenb. Cynbdarsl.




78

11

CamocrositenbHas padoraNed: ««Onements! VI-A rpynnsim»

Tema 9. Duementsl V - A rpynnsl (12 yacoB)

79

OO011as XapakTepuCTUKa 3JIEMEHTOB V-A rpyIiibl. 3aKOHOMEPHOCTH
B M3MEHEHHHU CBOMCTB IMPOCTHIX BELIECTB, BOJOPOTHBIX
COE/IMHEHNH, BBICIINX OKCHUIIOB M THAPOKCHUIOB. A30T, €ro
du3nyeckne 1 XUMUIEcKre cBoicTBa. [lomydyenne n npuMeHeHne
a30Ta, HaXOX/ICHHE B IIPHPOJIC..

80

AMMHaK, ero pu3n4YecKrue 1 XMMUYECKHE CBOMCTBA, IMOIyYeHUE U
npuMeHeHre AmmuaudHas Boaa. O6pazoBanue nona ammonus. Conu
aMMOHHMSI, UX CBOMCTBA, NOTy4YeHHEe U npuMeHeHue. KauectBenHas
peakuus Ha MIOH aMMOHHUS.

Jlabopamopuutii onvim_No5 «B3auMonelcTBHE COIEH aMMOHHUS CO

IIETOYBIO)»
Jladopamopnstit onvim_Ne6 «KadecTBeHHBIE peaKIIMK HA COJTM aMMOHUS

81

Oxkcup azora (Il), ero pusnyueckne u XuMUYECKUE CBONCTBA,
nosydyeHue u npumenenue. Okeup azora (1V), ero ¢pusznueckue u
XUMHUYECKHE CBOMCTBA, MOyYeHHE U IpuMeHeHne. OKCHI a30Ta
(1) u a3oTHcTas kucmora GU3HOIOTHYECKOE AeiCTBHE. 3amuTa
OKpYKAaroIIei cpelibl OT OKCHJIOB a30Ta.

82

A3sotHas kuciora. Duznueckre 1 XUMUYECKHAE CBOMCTBA
pa30aBieHHON a30THOM KUCIOTHI. [lomyueHne a30THOM KUCTOTHI.

83

XHWMHUYECKUE CBOMCTBA KOHIIEHTPUPOBAHHOM a30THOW KHMCIIOTHI.
KauecTBeHHas peaknysi HA HUTPAT-UOH.

84

HuTpatbl 1 HUTPUTHI, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA,
[IPUMEHEHHUE

85

CamocrositenbHas padora Nel0 «Azor. CoequHeHus a3ora»

86

®dochop. Amtorponust pocdopa. CBoiicTBa, MOTyUYEeHUE U
npuMeHeHune 6emoro u kpacHoro docdopa.

87

Oxkcuapl pochopa (111 u V). Ux cBoiicTBa M CIOCOOBI MTOTYyYEHUS




88

10

®docdopurie u nonudochopubie kuciaote. Oprodocdarsr.
buonorudeckas pois dpocdaros.

89

11

AzotHble U (pochopHbIe MUHEPATBHBIC Y00pEHHUS.

Jlabopamopnutii onvtm_Ne7 «O3HAKOMIICHHE C Pa3TMYHBIMU BUAAMH

yAOOpEeHMID)

90

12

Ilposepounas PABOTA Ne4: ««DnemeHThI V-A rpynmb»»»

Tema 10. Daementsi |V - A rpynnsi (12 yacos)

91

OO61as xapakrepucTuka 31eMeHToB 1V-A rpynnsl.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB,
BOJIOPOJIHBIX COCTMHEHHM, BBICIIUX OKCHIOB M THIPOKCHIOB.
VYraepoa. Amtorponus yriiepona. AKTUBUPOBAHHBIH YT OJb.
AncopOrniust.

92

dusznyeckre 1 XMUMHUYECKHE CBOMCTBA yriepoaa, oJIy4YeHue u
IMPUMCHCHHC. CuHTe3 ra3 Kak OCHOBa COBpeMCHHOﬁ
IMPOMBIIIJICHHOCTH.

93

VYrapHslil ra3, 21eKmpoHHoe CmpoeHue MOLEKYIbl Y2apHo20 2asd,
¢u3nUecKre 1 XUMHYECKHE CBOWCTBA, MTOJTyUYeHHE U TIPUMEHEHHE.
buonornyeckoe AEMCTBUE YyrapHOTO ra3a. YTIIEKUCIbIN ras,
VYronbHas KUCIIOTa U €€ oM (KapOOHAThl M THAPOKAPOOHATHI).
Kpyzosopom yanepooa 6 scusoii u nescugotl npupooe
KavecTBeHHast peakiys Ha KapOOHAT-HOH.

Jladopamopnstit onvim Ne8 «O3HaKOMIIEHHE CO CBOMICTBaMH KapOOHATOB

¥ TUIpOKapOoHaTOB» PU3NUECKIE U XUMHUECKHUE CBOICTBA,
HoJyiy4deHre U MPUMEHEHHE

94

Ilpakmuueckas paboma Ne4d «OnpeneneHue coaepKaHus
KapOOHATOB B U3BECTHSIKEN

95

KapOuer kanpius, allfoMUHUS U Kele3a. Pemenne pacueTHbIX
3ajad.




96 6 Ilpakmuueckas paboma Ne5 «IlomydeHue u coOnpaHue ra3oB
(xucnopon, ammuak, okcup yriepoaa (IV) u np.)»

97 7 Kpemnuuii, amuorponusi, pusnuecKkue 1 XUMHYECKUE CBOWCTBA
KPEMHUS, TTOTy4eHUE U IPUMEHEHNE, HAX0XKICHUE B IPUPO/IE.
CunaHsl ¥ CHITUIUIBL.

98 8 Okcun  kpemumst (IV). Kpemuuebie kucinotrsl. CHIUKATEHIL.
CwiukaTHple MHMHEpPallbl — OCHOBa 3€MHOW Kopbl. CTekiio u
CUWJIMKATHAsI IPOMBIIIIEHHOCTb.

99 9 Pemienue 3a1a4 u ynpakHeHuid o teme: «nemeHTsl 1V-A
TPYIIIbDY

100 10 Ilpaxmuueckas paboma Ne6 «IkcriepuMeHTaIbHbIC 33]]a41 Ha

MMOJIYYCHHEC U PACIIO3HABAHUEC BCUICCTB)»

101 11 O06061enue o Teme «Hemerannb»

102 12 Ilposepounas pavboma Ne5: ««DnemenTsl |V-A rpynmbm»»

Tema 11. Metasibl (1949acoB)

103 1 [TonmoskeHne MeTaJIOB B reproauieckoi cucreme [1.1.
MenneneeBa u ctpoeHue ux aroMos. [IpocTelie BemecTBa —
MeTaibl. O01ue pu3nyeckue CBOWCTBA METAIIJIOB.
Jlaoopamopnotit onvim Ne9 «O3nakomiieHue ¢ o0pas3aMu METaJIJIOB U

CIIITaBOB»

104 2 OO61re XuMHYECKHE CBOMCTBA METAJNIOB. 3HAUEHHE METAJIJIOB B
IIPUPOJIE U B XKU3HU oprann3mMoB. Kopposus Meramios. Buasl
KOPpO3UH, CTIOCOOBI 3alllUThl METAIIJIOB OT KOPPO3UH

105 3 O6111e crnocoObl MOTYyYSHHsI METAJUIOB. MeTaJuTyprusi U €€ BUIBL.
JloMeHHBII1 porecc Mpou3BOACTBO YyTr'yHa, ero XxumusM. Craib, ee
COCTaB U MPOU3BOJICTBO.

106 4 Ilpakmuuecxas paboma Ne7«VccnenoBanre BOCCTAHOBUTEIBHBIX
CBOICTB METAJIJIOB)»




107

OO6mmas xapaktepuctuka 35eMeHToB |-A rpynmsr. [lemounsie
MeTaJuibl. PU3nUecKue U XUMHUYECKUE CBOUCTBA JINTUA, HATPHUA U
kanusa. Ux MOJIYYCHHEC U ITPUMCHCHUC, HAXOXKJICHUC B IIPUPOAL.

108

Oxcupl ¥ NEPOKCUIBI HATPUA U Kanus. Enkue menoun, ux
CBOICTBa, NoJIy4eHUEe U npuMeHeHue. Coiu EN0YHbIX METAJJIOB.
Pacrnio3HaBaHMe KATHOHOB HATPUS U KaJusl.

109

O6mras xapakrepuctuka l1-A rpynmer. [llenouno3emensHbIe
MeTasuibl. OU3MYEcKrue U XMMUYECKHE CBOWCTBA MAarHusl U KaJblIus,
UX MOJIYYCHHUE U TIPUMEHEHUE, HAXOXKICHHUE B IIPUPOJIC.

110

CoenuHeHus KalbIUs U MarHusi, UX 3HAU€HUE B MPUPOJIC U KUZHU
yesioBeka. JKecmkocms 600l U CHOCOObL ee YCmpaHeHus.

111

CamocrositesibHasi padora Nel2 «lllesiounble u mea049HO-
3eMeJIbHbIe MeTALIbD)

112

10

Amromunuii. Ero Q)HBHHGCKI/IG H XUMHNYCCKHUC CBOﬁCTBa., MOJIYUCHHUC
N IPUMCHCHUC, HAXOXKACHUEC B IIPUPOAC.

Jabopamopnwiii onvtm Nel0 «'uaponus coneil amoMUHHSD

113

11

AMoTepHOCTb OKCHIA ¥ THAPOKCH A amtoMUHUsA. ComH
QIIOMUHUSA. Aniomocunukamol. Komniexcnvle coeOunenus
ANIOMUHUA.

Jladopamopnutit onvim Nell «IlomydeHue ruApoOKCUIA ATIOMUHUS U

HCCIIeJOBAHUE €TI0 CBOMCTBY

114

12

Pemienne pacdyeTHBIX 3a7a4 10 TeMe: «AJTFOMUHUM U €T0
COCITMHEHU S

115

13

Keneso. XapaKTepI/ICTI/IKa QJICMCHTA, PACHIPOCTPAaHCHUEC B IIPUPOIC,
Ouosoruueckas POJIb, (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTRA.

116

14

Coenunenus xenesa (1) u (111): okcuapl, ruAPOKCUIBI, COTH.
KauecTBeHHBIE peakiiy Ha MOHEHI kese3a. [I[pumeHeHue.




Jlabopamopnuiii onvim Nel2 «B3anMopaeicTBIE THAPOKCUAOB JKee3a C

KHUCIIOTaMU.
Jlabopamopnutii onvtm_Nol3 «KadecTBeHHBIC pEaKIIMK HA COJIH XKee3a
(I) u (LI)»

117 15 Menp. [unk. OcoOeHHOCTH CTpoeHUsS UX aTOMOB. HaxoxieHue B
PUPOJIe; MOJNyYCHUE U NMPUMEHEHHE MPOCThIX BemecTB. CBOMCTBA
MIPOCTHIX BEIIECTB U UX COCTUHEHUI.

118 16 Xpom, wMapranen. HaxokaeHue B TPUPOJE; MOJYyYCHHE U
NpUMEHEeHHEe TPOCTHIX BemecTB. CBOMCTBA MPOCTHIX BEIIECTB U MX
COCIMHEHU.

119 17 OxucnuTeNnbHblE CBOMCTBA COJEM XpoMa M MapraHia B BbICIIEH

CTEICHH OKHCICHUS. KomniexkcHvie coeOures xpoma.

120 18 O00011IeHNE U cUCTEMATU3AIMs 3HAaHUN 110 TeMme: «MeTaibD)

121 19 KOHTPOJIBHAS PABOTA Ne3: ««Metamisy»

Pazoen3. Xumusi M :Ku3Hb (MpoaoJkeHue) (6uacon)

122 1 Hayunble MeTo1bI TO3HAHUS B XUMHUH. VICTOUHUKY XUMHUYECKON
nHpopmarun. [lorck nHDOpMaImu Mo Ha3BaHUAM, HIACHTU(DHUKATOPAM,
CTPYKTYPHBIM (opMysiaM. XMMUYECKUI aHaIu3, CHHTE3, MOJICIIUPOBaHHE
XUMHYECKHX IIPOLECCOB U SIBICHUN KaK METO/bI HAYYHOT'O

no3HaHus1. CoBpeMeHHbIE (PU3UKO-XHUMHUYECKUE METOAbI YCTaHOBIICHHUS
COCTaBa U CTPYKTYPBI BEIIECTB.

123 2 Xumus B Mmeauiimne. Pa3paboTka nexkapcTB. XUMHUYECKUE CEHCOPBI.

124 3 Yepnas u uBeTHasg MeTaiuryprusi. CTEKIO U CUIIMKaTHas
IPOMBIIIJICHHOCTb.

125 4 [TpoMbINIIIEHHOE IPOU3BOACTBO CEPHOM KUCIIOTHI.

126 5 CuHTe3 aMMHaka B IPOMBIIIJIEHHOCTH.

127 6 Xumus B ctpoutenberse. Llement. beron. [Togbop onTumanbHbIx
CTPOUTENIbHBIX MAaTEPHUAJIOB B MPAKTUUECKON JESATENbHOCTH

YCJI0BCKaA.

Peseps. IlosTopenne u o6oomenue (9 4acoB)




128 1 Peseps. [loBTopenue u 060061eHE
129 2 Peseps. [loBTOpenue u o6odIeHNE
130 3 Peseps. [ToBTopenue u 06001meHNE
131 4 Peseps. [loBTOpenue u 06o0IIeHNEe
132 5 Peseps. [loBTopenue u 06061eHE
133 6 Peseps. [loBTopenue u 060611eHE
134 7 Peseps. [loBTopenue u 0600611eHE
135 8 Peseps. [loBTopenue u 060011eHIE
136 9 Peseps. [ToBTopenue u 0600meHNe
JlupexTop [MloanucaHo undposom H.B. Tpemgésa

noanucbto: Tpewésa HatanbA
BnagnmmnpoBHa
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