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1.PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM JESATEJBHOCTH.

Jluunocmuvimu peyiomamamnu oﬁyuemm Aeaaomca:

v
v
v

YyBCTBO TOPJIOCTH 32 POCCUHCKYIO HAayKy, TYMaHU3M, IOJIOKUTEIbHOE OTHOILIEHUE K TPYAY, LIEJICyCTPEMIIEHHOCTD,
TOTOBHOCTb K OCO3HAaHHOMY BBIOOpPY AajibHElIIe 00pa30BaTeIbHOM TPAEKTOPUH €CTECTBEHHO-HAYYHOI'O HAIpaBJICHUS,
YMEHHE YIPaBISATh CBOCH 1M03HABATEIBHON AESITEIbHOCTHIO.

Memanpeomemnuvimu pe3yiomamamu A6AA0OMCA:

v
v

ANENEN

HCIIOJIB30BaHHUEC yMeHI/Iﬁ M HAaBBIKOB pa3JIMYHbIX BUIOB IMO3HABaTEIILHOM ACATCIIBHOCTH,

MCITIOJIb30BAHUEC OCHOBHBIX HHTCIIJICKTYAJIbHBIX onepaunﬁ: AHAJIM3 M CHHTE3, CPABHCHUC, O606I_HCHI/IC, CUCTCMATU3alluU, BBIABJIICHUC IIPUYUHHO-
CIICACTBCHHBIX CBHSCﬁ,

YMCHUC OMPCACIIATH LCIIN U 3aJa4r JCATCIbHOCTH, BBI6I/IpaTL CpcacTBa pcain3alnn neiae u MNPUMCHATH UX HA IMTPAKTUKCE,

YMCHHUEC CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$[ HOBBIX 3HaHPII>i, dHaJIM3a U OLICHKU HOBOH I/IH(I)OpMaI_II/II/I,

HCIOJIb30BAHHUC PA3JIMIHBIX UCTOYHUKOB IS TTOJIYYCHU HHq)OpMaI_II/II/I.

Hpedmemnbmu pe3yiomamamu A6JAAIOMCA:

v

AN

AN

(dbopMHIpoBaHKE TIEPBOHAYATILHBIX CHCTEMAaTU3MPOBAHHBIX IIPEACTABICHUN O BEIIECTBAX, UX MPEBPALICHUAX U PAKTUIECKOM MPHUMEHEHUH; OBJIaJICHUE
MOHATUIHBIM aIlapaTOM ¥ CUMBOJIMYECKUM SI3bIKOM XUMUH;

0CO3HaHHE OOBEKTUBHO 3HAUMMOCTH OCHOB XMMHUYECKON HayKU KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MTPEBPALLICHUM
OpPraHUYECKUX U HEOPraHMYECKHX BEIECTB KaK OCHOBBI MHOTUX SIBJICHUH JKHBOM U HEKUBOU MIPUPOJIBI;

yrIIyOJieHHE TIPECTaBICHUI O MaTepHUAIbHOM €IMHCTBE MUPA;

OBJIa/IEHUE OCHOBAaMH XUMHUYECKONH I'PaMOTHOCTH: CIOCOOHOCTBIO aHATU3UPOBATh U OOBEKTUBHO OLIEHUBATh KU3HEHHBIE CUTYAllUH, CBSI3aHHbIE C
XUMHEH, HaBbIKaMU 0€3011acHOr0 0OpaIlleHUs ¢ BELIECTBAMU, UCIIOJIb3YEMBbIMU B MIOBCEAHEBHON KU3HU; YMEHUEM aHAJIM3UPOBATh U IJIAHUPOBATh
HKOJIOTHYECKU Oe30I1acHOe MOBEJICHHE B LENIAX COepEXEHUS 30POBbs U OKPYKAIOLIEH Cpe/ibl;

(bopMHpOBaHNE YMEHUI YCTaHABIMBATh CBSA3H MEXAY peajlbHO HA0I01aeMbIMU XUMHUYECKUMH SIBJICHUSMHU U IPOLIECCAMU, TPOUCXOAIINMH B
MHUKPOMHDPE, 00BACHATH IPUUUHBI MHOT000pa3ns BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, & TAK)KE 3aBUCMOCTb ITPUMEHEHUs
BEIIIECTB OT UX CBOMCTB;

NpUOOPETEHHUS ONbITA UCIOIb30BaHUS PA3IMYHBIX METO/IOB U3YUEHUS BEILECTB; HAOIIOACHHS 3 UX MPEBPAILIEHUSMH ITPH MTPOBEAECHUU HECTOKHBIX
XUMHUYECKHUX SKCIIEPUMEHTOB C UCII0JIb30BAHUEM J1a00paTOPHOT0 000PYI0BaHUS U IPHOOPOB;

YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb PH OTPABJIECHUAX, 0’KOTaX M IPYTUX TPaBMax, CBA3aHHBIX C BELIECTBAMH U Ja00OpaTOPHBIM 000pPYI0BaHUEM;
OBJIaJICHHE MTpUeMaMH paboThl ¢ HH(pOpMaliel XUMUYECKOTO CO/Iep KaHMsl, TPEeICTaBICHHON B pa3Ho (opme (B Bue TekcTa, (hopMyil, TpaduKoB,
TaOJUYHBIX TaHHBIX, CXeM, (poTorpaduii u ap.)

CO3/1aHH€ OCHOBBI JUIsl POPMUPOBAHUS HHTEPECA K PACUIMPEHUIO U YIIIYOJIEHUI0 XUMUUECKHUX 3HAaHUN U BBIOOpa XUMUHU KaK MPOPUIBHOTO IpeaMeTa
IIPU NIepexo/ie Ha CTYNEHb cpeiHero (MoJHOro) obiero oopa3zoBaHus, a B AajJbHEHIeM U B KauecTBe chepbl cBoe NMpodecCHOHANBHOM JesITeIbHOCTH;
(dbopMHpOBaHUE MTPEJICTABICHUI O 3HAUEHUH XUMUYECKOM HayKU B PELIEHUH COBPEMEHHBIX KOJOTHYECKUX MPOoOsIeM, B TOM YHCIIE B IPEJOTBPAIICHUH
TEXHOTEHHBIX U KOJIOTMYECKUX KaTacTpod.

BbInyCKHUK MOJTYYUT BO3MOKHOCTD HAYYUTHCH !



—  3HAMb XUMUYECKYIO CUMBONUKY. 3HAKU XUMUYECKUX DIIeMeHmO8, hopMYIbl  XUMUYECKUX Beujecms, VPABHEeHUSs XUMUYECKUX peaKyuil,

—  BadiCHeliwUe XUMUYECKUe NOHAMUSL: 8eUjeCmB80, XUMUYECKUL SleMeHn, amom, MOJIeKYId, OMHOCUMENbHble AMOMHASL U MOLEKYIAPHASL MACCYL, UOH,
KAMUOH, AHUOH, XUMUYECKAs C853b, INEKMPOOMPUYAMENbHOCMb, 8AIEHIMHOCb, CIENeHb OKUCAEHUsL, MOb, MANAPHAS MACCA, MONAPHbIU 00beM,
PACmEopbl, INEKMPOIUMbL U HEINEKMPOIUMbL, INEKMPOSUMUYECKAS OUCCOYUAYUS], OKUCIUMENb U B0CCHAHOBUMENb, OKUCEHUe U 60CCMAHOBIIeHUe,
menio6oll 3¢hghexm peaxkyuu, OCHO8HbIE MUNBL PEAKYULL 8 HEOP2AHUUECKOU XUMUU,

— XapakxmepHvle NPU3HAKU BANCHEUWUX XUMULECKUX NOHAMULL

— 0 CYwWecmeosaHuu - 63aUMOCEA3U  MeNHCOY  BANCHEUMUUMU XUMULECKUMU NOHAMUAMU,

— CMbICI OCHOBHBIX 3AKOHO8 U MeOopuu XuMUuu: AmOMHO-MOLEKYIAPHASL Meopus, 3aKOHbl COXPAHEHUSl MACCbl 8euecmes, NOCMOSHCMEA
cocmasa, nepuoouveckuti 3axon /. U. Menoeneesa

BbINyCKHUK HAYYUTCS:

Ha3bIBaTh: xumuueckue snemenmyl, COCOUHEHUs U3YUEHHBIX KIACCO8 HeOP2AHUYECKUX 8eUeCm8; Op2aHudecKue 8ewecmsd no ux popmyne.; Memaw, SMan,
9MUNIEH, AYeMULeH, MeMmaHoJl, SMAaHOI, 2IUYEPUH, VKCYCHAsL KUCIOMA, 2NH0KO03d, Caxaposd.

OOBACHATD: PusuyecKull CMbICI AMOMHO20 (NOPAOKOB020) HOMEPA XUMULECKO20 JleMeHmd, HOMepOos8 2pYNnnbl U nepuoda 6 nepuoouieckoli cucmeme JI. 1.
Menoeneesa, Kk KOMOPbIM 2NEMEHM NPUHAOTIEHCUN,

3AKOHOMEPHOCMU USMEHEHUsL CMPOEHUsL AMOMO8, CEOUCME INEMEHMO8 8 NPedenax MAIbIX NePUOO08 U 2IABHbIX NOOZPYNN, d MAKMCe CBOUCMBA 00PA3YeMblX
UMU 8bICULUX OKCUOOB,

CYWHOCMb  npoyecca  JNeKMPOIUMUYEcKoll  OUCCOYUayUU U peakyuti UOHHO20 0OMeHA

XapakTepu3oBaTh: XUMULECKUE INEMEHMbL (0M 8000P00A 00 KAbYUsL) HA OCHOBE UX NOJIOANCEHUS 8 NEPUOOUYECKOL CUCTeMe XUMUYECKUX dnemenmos []. H.
Menoeneesa u ocobenHocmeu cmpoenus ux amomos;

B3AUMOCBS3b  MeANCOY COCMABOM, CHMPOCHUEM U CEOUCBAMU GeUleCms;

XUMUYeCcKue C8OUCMBA OCHOBHBIX KIACCO8 HEOP2AHUYECKUX 8eUeCmE: OKCUO08, KUCIOM, OCHOBAHULL U COJLell.

Onpenensite, KIacCCHPUIMPOBATD; COCMAB 6EUYECME NO UX POPMYLAM,; BAEHMHOCHIb U CHMENeHb OKUCIEHUsL dIeMEeHmMA 8 COCOUHEHUU,

BUO XUMUYECKOU C853U 8 COCOUHEHUSX, NPUHAOTIEHCHOCMb 8eUeCME K ONPeOdesieHHOMY KAACCY COeOUHEHUU,; MUNbL XUMUYECKUX PeaKyull;

B03MONCHOCHb NPOMEKAHUS PEAKYULL UOHHO20 0OMEHA.

CocTaBiasiTh: cxembl cmpoenus amomos nepguix 20 snemenmog nepuoouyeckotl cucmemsol [ 1. Menoeneesa, ghopmynvl Heopeanuieckux coeOuHeHutl
U3YUEHHBIX KIACCO8;

VPABHEHUsI XUMUYECKUX PeaKyull.

OOpamaTbes: ¢ Xumuyeckou nocyoou u 1abopamopHsim 060py008aHUEM. PACNO3HABAMb ONLIMHLIM NYMeEM: 2a3000pa3Hble eujecmea; KUciopoo, 6000poo,
VeNeKUCavlll 243, AMMUAK, PACBOPbl  KUCIOM U welodeld NO UBMEHEeHUl0 OKPACKU UHOUKAMOPA, KUCLOMbl, Wel04U U COMU N0 HATUYUIO 8 UX PACMBOPAX
Xnopuo-, cyrbgam-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.

BBIYUCIAATB: MACCO8YIO 000 XUMUYECKO20 dNIeMEHMA NO (opmyie COeOUHEHUs, MACCO8YI0 OO0 BeUWeCmEd 8 pACmEope;

KOIUYeCmeo eujecmaa, 00vem Uil Maccy eeujecmaa no Koauiecmesy eeuwecmed, 00vemy Ul Macce peazeHmos Uiy npoo0yKmos peaxkyuu.

Hcnoan30BaTh NpuodpeTeHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOI TeATeTbHOCTH U MOBCEAHEBHOM KU3HHU JIJIS:

be3onacnozo obpawieHus ¢ 8ewecmeamu U Mamepuaiamu 8 N0O8CEOHE8HO HCUSHU U 2PAMOMHO20 OKA3AHUS NEPEOL NOMOWU NPU 0HCO2AX KUCTIOMAMU U
wenouamu,; 00vACHeHUss OMOENbHBIX PAKMOE U NPUPOOHBIX AGLEHUN, KPUMUYECKOU OYEeHKU UHGOPMAYUU O 8euyeCmBax, UCNOIb3YeMbIX 8 Dblm).



2. COJEP)KAHUE KYPCA BHEYPOUHOU JESITEJIBHOCTHU C YKASAHUEM ®OPM OPTAHU3AIIMU U BUIOB
NAEATEJBHOCTMN.

PA3JIEJI 1 BEIIECTBO (5 dacoB)

Crpoenue atoMa. Cmpoerue 31eKmpoHHbIX 000104eKk amomos nepavix 20 snemenmos nepuoouueckou cucmemol /JH. Menoeneesa. Cogpementuvle
npeoCcmasieHusi 0 Cmpoeruu amoma. /{eusicenue s1ekmpona 6 amome. Amomuas opoumans. IlociedosamenbHocms 3anoaiHeHUs 31eKMPOHHbIX 00010YeK 6
amomax. DnekmpoHnusie u epaguueckue Qopmynvl amomos INeMeHmos.

PaboTa ¢ TpeHHPOBOYHBIMH TECTAMU 10 TEME.

[lepronnyeckuii 3aKOH U IEPUOIMUECKAs CUCTEMa XUMHUUYECKHX 31ieMeHToB [I. Menneneesa. I pynnol u nepuodvl nepuoouueckou cucmemvl. Qusuyeckutl
CMBICI NOPSAOKOBO2O HOMEPA XUMUYECKO2O dNeMeHMd. 3aKOHOMEPHOCTIU USMEHEHUs. CBOUCME DNEMEHMO8 U UX COCOUHEHUL 8 C853U C NOJIOJCEHUEM 8
nepuoouyecKoll cucmeme XUMUYecKux d1eMeHmos. Xapakxmepucmuka XUmMuyeckux c60tUCme 31eMeHmos la6HbIX NOOZPYNN U NEPUOOUYHOCTb UX USMEHEHUS 8
ceeme 21eKMPOHHO20 cmpoeHus amoma. Odwas xapaxmepucmura 3j1eMeHma Ha OCHO8e e20 NO0JICeHUs 8 nepuooudeckou cucmeme /. Y. Menoeneesa.
Pabora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

CtpoeHue BellecTB. Xumuueckas cé:a3b: KOBALIEHMHAsL (RONAPHAA U HENOJIAPHAS), UOHHAS, Memaliudeckasn. Xumuueckas ceazbe amomos. Kosanenmnas
C843b U MexaHusm eé obpazosanus. [lonapnas u Henonsprasn KosaieHmuas césassb. CeoUCmaea KOBAIEHMHOU C8A3U. DNeKMPOHHbIE U CMPYKMYPHbLE POPMYIIbl
sewecms. Honnas cea3v u mexanuzm eé oopazosanus. Ceoticmea uonos. Memaniuyeckas céssv.

[TpakTnueckoe 3ansaTue. CocTaBlieHUE SJEKTPOHHBIX U CTPYKTYPHBIX (POPMYJT BEIIECTB.

BaneHTHOCTh XUMUYECKUX 71eMEHTOB. CTETeHb OKUCICHUSI XUMUYECKUX AJIEMEHTOB. Banenmuule snekmponsi. Barenmnocmo. Barenmuwie 603modcnocmu
amomos. CmeneHb OKUCTIEHUSL.
[IpakTrueckoe 3anstue. CocTaBIeHUE MIEKTPOHHBIX H CTPYKTYPHBIX (POPMYIT BEIIECTB.

[TpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIacChl HEOPraHUYECKUX BellecTB. Homenkiamypa neopeanuyeckux coeounenuti. Knaccuguxayus sewecms:
npocmule U CI0HCHbLe, Memabl u Hememannsl. Knaccugurxayus neopeanuueckux eeujecms, ux 2enemuyeckas ceazv. Homenxknamypa, knaccugurayus
OKCUO08, KUCIOM, COlell U OCHOBAHUI.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.
PA3JIEJ 2 XUMHNYECKAS PEAKIIUS (5 yacoB)

XuMudeckasi peaklis. Y cio6us u npusHaku npomeKanusi Xumuyeckux peakyui. Xumudeckue ypasnenus. CoxpaneHue mMaccol 6eujecmes npu Xumuyeckux
peaxyusx. Quzuueckue u xumudeckue senenus. CpagHeHue NPUHAKO8 YuU3UYECKUX U XumMuyeckux aeierutl. Hanucanue ypasHenue Xumuieckux peaxkyut,
Ppaccmanosra Kodgguyuenmos. 3aKoH COXPAHeHUs MACCbl 8eUjeCma.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME.
Knaccuukanms XuMHUeCKUX peakiuii 0 pa3IMIHBIM IPU3HAKAM: YUCTY U COCMABY UCXOOHBIX U NOJYYEHHbIX BeUjeCms, USMEHEeHUIO CeneHell OKUCIeHUs
XUMUYECKUX INEMEHMO8, NO2TIOWEHUIO U 8blOELEHUIO IHEPSUL.
Pasznuynvie knaccuguxayuu xumuueckux peakyuti, npumepbwl.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

DNEKTPONHUTHI U HEAIEKTPOIUTHL. KamuoHvl u aHUOHbl. DNeKmpoiumuyeckas OUCCoyuayusl KUCiom, weiodel u coaell (CpeoHux). Inexmpoaumaol u
HeaneKmpoaumol. INeKmpoaumudeckas OUuccoyuayus 8 pacmeopax u pacniaeax. Ponws 600wl 6 npoyecce anekmponumuueckou ouccoyuayuu. CmeneHn
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue ceoucmea KUCiom, cojieli U OCHOBAHULL 8 c8eme meopuu d1eKmpoIumuiecKol OUCCoyUayuu.



Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakiun noHHOTO OOMEHA M yCIIOBHUS UX ocyiecTBIeHUs. Cocmasinenue MONeKYISAPHbIX U UOHHLIX YPABHEeHUU. YNpadicHeHue Ha Hanucanue ypasHeHull
Peakyull UOHHO20 0OMeEHA.
OKHUCIINTENEHO-BOCCTAHOBUTEINIbHBIC peakiuu. Okuciumens u soccmanosumens. Ilpoyeccol okucnenus u soccmarnosnenus. Cocmaegnenue ypasHeHull

OBP: memo0 31eKkmpoHH020 bananca u Memoo noiypeaxyuil (LOHHO-31eKMPOHHbIL Memoo).

Ilpakmuuecxoe 3auamue. Cocmasnenue ypasnuenuti OBP memooom snekmponno2o bananca u memooom noiypeaxkyuil. Ynpasicuenue Ha cocmaeienue
VPasHeHUll OKUCIUMENbHO-60CCMAHOBUMENbHBIX PeaKyul.
PA3JIEJI 3 9JIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOW XUMUWMU. ITPEJCTABJIEHHUS O OPTAHUYECKHNX BEIIIECTBAX
(13 yacos)

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB METALIOB U HEMETAILIIOB. XumMuueckue ce0tucmed npoCcmulx 6eWecme-uemanios WelouHblX U Wel0YHO3eMelbHbIX
Memannos, anomunus, sxceneza. Obwasa xapakmepucmuka memannos. Pacnonoscenue memannos 6 Ilepuoouueckoii cucmeme J]. M. Menoeneesa, uzmenenue ux
CBOLCME NO NEPUOOAM U PYNNAM. DNEKMPOXUMUYECKULL PSIO HANPANCEHUSL MEMATLI08. XuMUUecKue ceotcmea Memaniios. Xapakmepucmurku welouyHblX U
We0YHO3eMEeNbHbIX MEMAN08, ATIOMUHUSL, dcele3d. XumMuyuecKkue c80tcmed npocmulx 6eujecme-HemMemalios: 6000p0ood, KUCI0poOd, 2al02eH08s, cepbl, a30md,
gocghopa, yenepooa, kpemnus. Obwas xapakxmepucmuxa Hememannos. Pacnonoscenue memannos 6 Illepuoouueckoti cucmeme /[. 1. Menoeneesa, usmenenue
UX CBOUCME NO NEPUOOAM U ePYNNAM. XuMuyecKue ceolcmea HemMemainios. Xapakmepucmuky 6000pood, KUCI0pood, 2al02eH08, cepbl, azoma, ¢ocgopa,
yenepooa, Kpemuusi U ux coeOuHeHul.

XUMHYECKUE CBOMCTBA CIIOKHBIX BEIECTB. XuMuueckue cOUCMBEAa OKCUOOB: OCHOBHBIX, AMGPOMePHbIX, Kuciomuvlx. Homenkniamypa, kiaccugpurayus,
XUMUyeckue ceotcmea u cnocoobl NOIYYeHUsi OKCUOO8.
Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU.
XUMUYECKUE CBONCTBA OCHOBaHUM. Homenknamypa, Kiaccugpuxkayus, Xumuieckue c8oUCmsea u CnocoObl NOLYYeHUsE OCHOBAHUI.

PaboTta ¢ TpeHUpPOBOYHBIMU TECTAMHU.

XUMHYECKUE CBONCTBA KUCIOT. Homenkiamypa, Kiaccupurayus, Xumuieckue ceotucmed u cnocoobl NOAy4eHus KUCIom.

PaboTta ¢ TpeHHPOBOYHBIMU TECTAMHU.

XuMHUUECKUE CBOMCTBA coliet (CpeHux). Homenknamypa, kiaccugpuxayus, Xumuieckue ceotucmed u cnocoobl NOLYYeHUst COell.

Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU.

B3auMocBsI3p  pazsIUYHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB.

I'enemuueckas c6:3b MeHCOY KIACCAMU HEOPLAHUYECKUX COOUHEHUIL.

Ipaxmuueckas paboma. Buinonnenue ynpasxcuenuil Ha yenouxy npespaweHuil.

[lepBoHauanbHbie  cBemeHUs 00  opraHmyeckux BemecTBax. Cocmag opeanuueckux eeujecms. [lpuuunsvt MHO2000pa3us OpeaHuyecKux 6eujecms.
IIpedcmasnenue o pazeépuymotl u COKpAWEHHOU CMPYKMYPHOU popMyie opeaHudeckux seujecms. Ponv opeanuueckux eewjecmea 6 npupooe u Hcu3Hu
yenosexa.

YreBoaoposl ipeiebHbIe U HelpeAeNbHbIe: MeTaH, 3TaH, 3TUJICH, alleTHIICH.

Cocmag u HomeHKIamyp y2ne6000po0os psoa memana. Xumuueckue c6OUCMBA NPeOeibHbIX Y2ne8000po0os (Ha npumepe memana). Cocmae u HOMEHKIAMyp
HenpeoeibHbIX Y2ie000p0008 psaoa dmuiena, ux gusuieckue ceoticmeaa. Xumuueckue c0lUCmM8a HenpeoeibHbuIX y21e8000po0os (Ha npumepe 3muiena).
Peaxyuu nonumepusayuu u b1cokoMoNeKyIAPHbIE Beuecmaed (HoIuUMepbl).

Kucnopoacoaep:xaiue BemecTsa: CUPTH (METAHOII, 3TAHOJ, TIUIEPUH ), KApOOHOBBIE KUCIIOTHI (YKCYCHAsl i cTeapuHoBasi). [lonamue 0 (pyHKYUOHANbHOU
epynne. Cocmas, HOMeHKIamypa, Qusuyeckue u Xumuieckue ceoticmea cnupmos. Ilpedcmasgnenue 0 MHOZOAMOMHBIX CRUPMAX HA NpumMepe lUYepuHd.



IIpedcmasnenue o kapbOHOBbIX KUCIOMAX U peakyuu dsmepudurayuu. Kapbonosvie kuciomul. Pusuieckue u Xumuieckue c80UCmMed YKCYCHOU KUCIOMbl, eé
npumeHenue.

Bbuonornvecku BakHbIE BEIIECTBA OCJIKH, KHUPBI, YIIIEBOIBL [lonamue o croxchvix a¢pupax. Kupvi. Cocmae monekyn sicupos, ux ghuzuieckue ceocmed u
npumenenue. buonocuueckas gyukyus sxcupos. Yeneeoowvl, ux cocmas, gpuzuieckue ceolicmea, HaAxoxcoeHue 8 npupooe, NpumMeHenue U OUONOSUYECKAsl PO.lb.

PA3JIEJI 4 METO/IbI IO3HAHUS BEIIECTB U XUMHWYECKHWX SABJIEHUI.
9KCIHHEPUMEHTAJIBHBIE OCHOBBI XUMHWU (6 yacos)

[IpaBuna 6e3omacHON pabOTHI B MKOIBHOM Jabopatopuu. Jlabopamopnas nocyoa u obopyoosanue. Paszoenenue cmeceii u ouucmra sewgecms. Ilpucomosnenue
pacmeopos. OnpedeneHue xapakmepa cpedbl pacmeopa KUCIOm U ujeioyell ¢ HOMOWb0 UHOUKamopos. Kauecmsenuvie peakyuu Ha UOHbL 8 pacmeope (X10puo-
, cynbgham-, KapOOHAM-UOHbL, UOH AMMOHUSL).

[Tonyuenue ra3o00pa3HbIX BeulecTB. KauecmeenHvle peakyuu Ha 2a3000pasusie geujecmsa (KUCiopoo, 6000p00, VeleKUCHbI 2A3, AMMUAK).

[TpoBenenue pacueToB Ha OCHOBE (OPMYI U ypaBHEHUH peakuuii. Pemenue 3amay.

Buvluucnenus maccooii 001y xumuyecko2o s1eMeHma 8 geujecmae.

Buvluucnenus maccosoii 0oau pacmeopennozo eeuecmea 6 pacmeope.

Buviuucnenue konuuecmea eeujecmea, Maccyl uiu 00vema seujecmsd no KOauvecmay eeujecmsd, macce uiu 00vemy 00H020 U3 peda2eHmos Uil npooyKmos
peaxkyuu.

PA3JIEJI S XUMMUA U )KU3HD (1 gac)

[IpoGnembl Oe30MacHOro UCIONb30BAHMSI BEILIECTB M XUMUYECKUX PEAKIUIl B IOBCEHEBHON KU3HU. XuMuueckoe 3azpsa3Henue okpyicaroujeli cpeovl u e2o

NnoC1e0Cmeus.
Pabora ¢ TpeHUPOBOYHBIMH TeCTaMU Jijist TOAroTOBKU K [TMA.
PA3JIEJI 6 PEHETUIIAOHHBIN DK3AMEH (4 uaca)



Y4yedoHo — TeMaTHYeCKH IJIaH

Ne Kou1-Bo yacoB
o/ Tema Beero Teop. Ipaxr. ®opma npoBeaenusi | O0pa3oBaTr. NPOAYKT
n
Jlexuus Koncnekr
1. BEHIECTBO. 5 2 3 [IpakTuKym BrimonHeHHbIe
YIOpaKHEHUS
Jleknus Pemrennnie 3amaun
2. XUMUYECKAS PEAKIIMSI 5 2 3 Hpaxriuicym Koncnexr
3adyeTHOE BrinonHeHHbIC
TECTUPOBAHUE YIOPaKHCHUS
JIEMEHTAPHBIE 9CHOBBI Texuns Pemennsie 3agaun
3 HEOPI'AHUYECKOU XUMHN. 13 3 10 TpaxTaicym Koncmekr
" | NPEACTABJEHUS Ob OPTAHUYECKHUX BrimonHenHeie
BEIIECTBAX YOPaKHEHUS
METO/AbI IIO3HAHUA BEIIECTB U Jlexuus Pemennsie 3agaun
4 XUMHYECKHUX SIBJIEHUM. 6 2 4 [IpakTuxym Koncnekr
' IKCIIEPUMEHTAJIBHBIE OCHOBbBI 3adyeTHOE BrimonHnenHbie
XUMHUHN TECTUPOBAHUE YIPaXHEHUS
Pemennble 3anaun
Jlexius Koncnekr
5. XUMUA U ’KU3Hb. 1 - 1 [IpakTukym
BrimonHenHneie
YIpaKHCHUS
Jlexuus Pemennsie 3agauun
6. PENETUIIMOHHBIN 3K3AMEH 4 - 4 [IpakTukym Koncnekr
Bbrin-pie ynpaxHuus
HUTOI'O 34 9 25




KaneHnapHO-TeMaaneCKoe INIAHUPOBAHUC

Ne Tema 3aHsaATHA. Teoperuyeckue BONpoCHI. IIpakTHYecKasi 4acTh. Hara
IVIAH GOAKT
BEINECTBO.(5 yacos)
1. CrpoeHue aToma. ATOMBI 1 MOJIEKYJIBI. XUMHUUYECKHH 351eMeHT. CTpoeHue 5.09
atoMa. CTpoeHue 3IEKTPOHHBIX 000JI0YEeK aTOMOB MepBbixX 20
3JIEMEHTOB nepuoandeckon cucremsl .M. Menaeneena.
2. [leproauueckuii 3aKkoH U [leproanueckuii 3aK0H U IEPUOAUYECKAsE CUCTEMA BrinonHenue TecTos. 12.09
[Tepnognueckas cucrema xumudeckux aneMeHToB .M. Menneneesa. ['pynnsl u KonTpoas Ne 1.
XUMHYECKHUX 3JIEMEHTOB MIEPUOIbl NEPUOANUECKON crucTeMbl. PU3NYECKUIN CMBICI
JI.1.MeHneneena. MOPSIKOBOTO HOMEpa XUMHUUECKOro neMenTa. Cpsizb [13 u
Crpoenus aToma. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
JIEMEHTOB M UX COEIMHEHUH B CBSI3U C MOJIOKECHUEM B
MIEPUOJMYECKON CUCTEME XMMHUECKHUX 3JIEMEHTOB.
3. CrpoeHue BelecTBa. CrpoeHue BelecTB. XMMHUYECKas CBsI3b: KOBaJICHTHAs Onpenenenue Tuna 19.09
(nmosnsipHas U HEMOJSPHAsA), HOHHAS, METAJUINYECKasl. XUMHUYECKOH CBSI3U U
Kpucrannmueckue pemerk. CBOMCTB BEILLECTBA 110
Aunmotponusi. B3auMoCBsI3b CTPOEHUS U CBOMCTB BEIIECTB. XUMHUYECKOHN hopmyIie.
4, CreneHs OKUCIIEHUS U BaneHTHOCTL XUMHUUECKHUX DIIEMEHTOB. Onpenenenue 26.09
BaJICHTHOCTb. CreneHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB BaJICHTHOCTH 3JIEMEHTOB
B HEOPTaHUUYECKUX
COEJTMHEHMSIX.
5. Knaccugpukanuus neoprannueckux | Kiaccudukanust HeopraHMueckux BEIIECTB. Cocrasnenune ¢popmyrn no | 3.10
BEIIECTB. IIpocteie u cnoxHble BenecTBa. OCHOBHBIE KIIACCHI Ha3BaHMsM. BelnonHeHnue
HeopraHuueckux BemiecTs. HoMeHkiaTypa(Mexx1yHapoIHas U | TECTOBBIX 3a/1aHUH.
HCTOpUYECKas) HEOPraHMYECKUX COCTUHEHHH. KonTtpoJas Ne 2.
XUMHUYECKAS PEAKLUS(S yacos)
6. XuMH4eckasi peakius XuMudeckas peakliys. Y CIOBUS U IPU3HAKU IPOTEKaHUs 10.10
XUMHUYECKHX peakluuii. XuMH4Yeckre ypaBHeHus. CoxpaHeHue
MaccChl BENIECTB MPU XMMHUECKUX PEAKLIHX.
7. Knaccudukanns XuMHuueckux Krnaccudukanys XuMHUECKUX peaklMi M0 pa3IMdyHbIM 17.10
peaxuil. MIPU3HAKaM: YHUCIIy U COCTaBY MCXOAHBIX U MOJyUYEHHBIX
BEIIECTB, N3MEHEHUIO CTENIEHEN OKHCIEHUS! XUMUYECKUX




OJICMCHTOB, MOTJIOICHNWIO U BBIACJICHUIO DOHCPTHUH.

8 DIEKTPOTUTHIECKAs JUCCOMMAINS | DIEKTPOIUTHI U HEAJIEKTPOJIUTHI. KaTHOHBI U aHUOHBI. [TpakTukym: 24.10
DNEeKTpOIUTHYECKAst JUCCOIMALIUS KUCIIOT, IIEI0Yei U COJIeH | COCTaBlIeHHE MOHHBIX
(cpennux).Peakiiuu HOHHOTO OOMEHA U YCIOBUS MX ypaBHEHHUI
OCYIIECTBIICHHS.
0. OkucIuTeNIbHO— Crenenu okucneHus. OKHUCIUTENIb W BOCCTaHOBHUTENb. | [IpakTHKyM: 7.11
BOCCTAaHOBUTEJIbHBIE PEAKIINU. OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH. COCTaBIJICHHE YpaBHEHHM
Mertoa 37eKTpoHHOTO OaaHca. OBP.
10 O060061IEHNE XUMHYECKasi PEaKIus KonTtpouan Ne 3. 14.11
3JIJEMEHTAPHBIE OCHOBBI HEOPTAHMYECKOM XUMWMU. ITPEJCTABJEHUS Ob OPTAHMYECKNX BEIIIECTBAX(13 uacoB)
11. XWMHYECKHUE CBOMCTBA MPOCTHIX | XMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECCTB-METAIOB: Jlexmus. 21.11
BEIIIECTB. [IETIOYHBIX U IEIOYHO3EMETbHBIX METAJUIOB, ATFOMUHHS,
xKelesa.
12 XHUMHYECKUE CBOMCTBA MNPOCTHIX | XMMUYECKUE CBOMCTBA IIPOCTHIX BELIECTB-HEMETAIIIOB: Bemonnenue tectoBeix | 28.11
BEIICCTB BOZOPOJIa, KUCIIOPOAa, TaJIOTeHOB, cephl, a30Ta, (hocdopa, 3aJlaHuM.
yrIIepoja, KpeMHHUS.
13 XHWMHYECKHUE CBOMCTBA CIIOKHBIX | XMMUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(DOTEPHBIX, [TpakTuKyMm. 5.12
BEIIIECTB. KHCJIOTHBIX. BeimonHeHne TeCToBBIX
3aJaHUH.
14 XUMHYECKUE CBOMCTBA CIIOKHBIX | XUMHUYECKHE CBOMCTBA OCHOBAaHHUN JlaGopatopHas paboTa. 12.12
BEIIIECTB.
15 XVMHYECKUE CBOWCTBA CIOKHBIX XUMUYECKHE CBONCTBA KUCIIOT. Jlaboparopunas padoTa. 19.12
BEIIIECTB.
16 XUMHYECKUE CBOICTBA CIIOKHBIX | XMMHUYECKHE CBOICTBA COJIe (CpETHUX). JlaGopatopHas paboTa 26.12
BEIIIECTB.
17 ['eneTnyeckue cBs3m. B3anMocBsI3b pa3nTuyHBIX KJIACCOB HEOPraHUYECKUX BemlecTB. | OcyiiecTBiieHne 16.01
LIEMOYEK MpeBpaIleHui.
18 O0600menue. XUMHUYECKUE CBOIICTBA OCHOBHBIX KIIACCOB HEOPraHMYECKUX Kontpoas Ne 4. 23.01
COETMHEHUN.
19 Knaccudukanmst opraHngeckux [TepBoHauyaibHBIE CBeJeHHS 00 opranmdeckux BemectBa. | CocraBinenne (opmyn u | 30.01
BEIIIECTB. Knaccudukanus opraHmuecKux BemecTs, 0o1e GopMyIbl. Ha3BaHUE OPraHUYECKUX
OyHKITMOHATBHBIE TPYIIEL. BRI HOMEHKIIATYPHI. BentecTB.CocTaBieHne
IToHATHE TOMOJIOTUU U U30MEPHH. rOMOJIOTOB U M30MEPOB.
20 CBoiicTBa OpraHNYeCcKUX BEUIECTB. | YTIEBOAOPOABI NpeAeTbHbIE U HelpeaeibHbIe: METaH, 3TaH, | BeimomHerne TtecToBBIX | 6.02
9THJIEH, anieTusieH. CBoicTBa yIriieBOIOPOJIOB. 3aJJaHUH.
21 CpoiicTBa oprannveckux BeniectB. | Kucmopojconepikamue BemecTBa: COUpThI (METaHOM, dTaHou, | Bemomnenne tecroBeix | 13.02




TJIMLEPHH), KapOOHOBBIE KUCIOTHI (YKCYCHAsl M CTEAPUHOBAsI). | 3aJlaHUM.
22 CBoiicTBa OpraHUYECKUX BEMIECTB. | bHoMOrHMYecku BaKHBIC BEIIECTBA: OCIIKH, )KUPHI, YTIICBOIBI. Breimonnenue tectopeix | 20.02
3aJlaHUM.
23 O0600611IEHNE CBoiiCTBa OPraHUYECKUX BEIICCTB KonTtpoan Ne 5. 27.02
METO/bI IO3HAHUA BEHIECTB 1 XUMHNYECKHUX SIBJIEHUM.
IKCIIEPUMEHTAJIBHBIE OCHOBBI XUMHMU (6 uacoB)
24 XuMuyeckas J1adbopaTopusl. [IpaBwia 6e30macHOl pabOTHI B MIKOIHHOMN JTA00paTOPHUH. Jlaboparopnas pabota 6.03
JlaboparopHas mocyaa u 000pyaoBaHuUE.
HucTele BeleCTBA U CMECU
25. KauectBennsie peakuuu Omnpenenenue xapakTepa cpeibl pacTBOpa KUCIOT U mienouedt | Bermmonmnenue Ttectoswix | 13.03
C TIOMOIIIbIO UHAUKATOpOB. KauecTBeHHBbIE peakuu Ha UOHBI | 3aJlaHUM.
B pacTBOpe (XJI0pUI-, Cyibdar-, KapOOHAT-UOHBI, HOH
aMMOHHUS).
26 l'a3z000pa3uble BemecTBa [Tomyuyenne razoo0pa3ubix BemecTB. KauecTBennsie peakuun | [Ipaktudeckas padora. 20.03
Ha Ta3000pa3Hble BelleCTBa (KUCIOPOI, BOAOPO, YITIEKUCIBINA
ra3, aMMHaK).
27 Pewenne 3anau. [IpuMeHeHne 3HaHUH [T pelIeHUs 3a1aHA C YMCTBEHHBIM Belnonsenue 3aganuil. 3.04
HKCIIEPHUMEHTOM.
28 [IpoBenenue pacyeToB Ha OCHOBE | BblunciieHust MacCOBOM J0JIM XUMUYECKOIO AIEMEHTA B Pemenue 3anau. 10.04
dbopmy. BellecTBe. Brruncienus MacCoOBOM 0T paCTBOPEHHOTO
BEIECTBA B PACTBOPE.
29 [TpoBenenmne pacuyeToB Ha OCHOBE | 3 BrluncieHue KOIMYecTBa BEIECTBA, MACCHI MM 00bemMa Pemenue 3amau. 17.04
YpaBHEHUH peaKInil. BEIIIECTBA 110 KOJUYECTBY BEIIECTBA, MACCE U 00bEMY Koutpoasn Ne 6.
OJIHOTO M3 PEareHTOB WM MPOYKTOB PEAKIUH.
XUMUA U ’KU3Hb.(1 yac)
30 XUMMS U )KU3HD. [TpoGnembl 6€30MacHOTO UCTIONH30BAHMS BEIIECTB U 24.04
XMMHYECKHUX PEAKIUI B MOBCEIHEBHOM )KU3HMU.
XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIIe cpeibl U ero
TTOCIICZICTBHS
PENETUIIMOHHBIN YK3AMEH (4 uaca)
31 Penernimmonusiii OI'D Nel 24.04
32 Penerunimonnsiit OI'D No2 8.05
33 Penerunmonnsiii OI'D Ne3 15.05
34 Penerummmonnsiii OI'D Ned 22.05




