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IIpotokom ot «29 » mionst 2021r. Ne9 OT «__» 2021 r. ITpuka3 Ne 79/1 or 31.08. 2021 r

Pab6ouyas nporpamma ®I'OC COO

10 XUMHHU
IIIax JIro60Bu I1aB10BHBI
cpeaHee o0uIee 0Opa3oBaHue (€CTECTBEHHOHAYYHBIN MPOPHJIb)
10 - 11 kaacce
(5 yacoB B HeJIeJI0)

2021-2022 yueOHBIii roa



MHOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma cpenHero (IMoHoro) 0o1ero 0opa3zoBaHus 0 XMMUU COCTaBjIeHa Ha OcHOBE DeiepaIbHOTO TOCYN1apCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa 0011Iero 00pa3oBaHus, a TAKKE OCHOBHBIX UJIeH U nosokeHui. [IporpamMmmbl pazButust u GopMUpoBaHUS
YHUBEPCAIbHBIX YUCOHBIX JECHCTBHM IS CpeIHETO (TMOJIHOT0) 00111ero 00pa3oBaHus.

YpoBenb oopazoBanus: 10-11 kiaaces! (yriyosennsiii) KoandyectBo yacos: 340

[Iporpamma pazpaboTaHa Ha OCHOBE aBTOPCKOM MporpaMmbl Kypca xumun 1715t 10-11 kiacca 00111e00pa3oBaTesibHbIX YUPEKICHUH.
Epemun B. B. Metonunueckoe nocodue k yueonukam B.B. Epemuna, H.E. Ky3pMenko u ap. «Xumusd. YrinyOneHHbIH ypoBeHby. 10-
11xn./ B.B. Epemun, A.A. JIpo3nos, U.B. Bapranosa. — M.: [lpoda, 2013

Pabouast mporpaMma opreHTHpPOBaHA Ha UCIIONIb30BaHuEe yueOHnKoB B.B Epemun u np:

Xumus. 10 knace. Yrayonennsiii yposens / B.B. Epemun, H.E. Ky3smenko, B.U. Tepennn, A.A. [Ipo3nos, B.B. JIynun. — 8-¢ u3g.,
crepeotutt. — M.: IIpocsemenue 2020. Jlonyieno MunuctepctBoM npocBelieHus PO. YueOHUK COOTBETCTBYET efiepaibHOMY
KOMITOHEHTY FOCYJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa U peaju3yeT aBTOPCKyIo nporpammy B. B. EpeMuna, nmeroniyto rpud
«Jonymeno MunuctepctBom 00pazoBanusi PO»

Xumus. 11 knace. Yrimybonennsiit ypoens / B.B. Epemun, H.E. Ky3smenko, A.A. Ipo3nos, B.B. Jlynun. — 8-e uza.,nepepadbotanHoe
— M.: IlpocBemienue 2021. Jonymeno MunuctepctBoM mpocserieHuss PO. YueOHUK cCOOTBETCTBYET QeepaabHOMY KOMIIOHEHTY
roCyapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa U peain3yeT aBTopcKyto nporpammy B. B. Epemuna, umeromyto rpud «JlomymieHo
MunucrtepcTBoM oOpazoBanus PDy

B cooTBercTBUU ¢ mpukazoM MunucrepctBa oOpa3zoBanus U Hayku P® Ne 1897 ot 17.12.2010 r. «O0 ytBepxkaeHun dheaepaibHOTO
rOCyJIJapCTBEHHOI'0 00pa30BaTeNbHOTO CTaHAapTa O0ILero cpeaHero odpasoBaHus». deaepabHOrO TOCyAApCTBEHHOrO CTaHAapTa
o01iero cpeaHero oOpa3oBaHuUsl, B COOTBETCTBHH C TMpHKa3oM MuHHCTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit denepanuu OT
31.12.2015 1. Ne 1577 «O BHeceHUU U3MEHEHUM B (peaepalibHbI TOCYIapCTBEHHBIN 00pa30BaTe/IbHBIM CTAHIAPT OCHOBHOTO OOIIEro
00pa3oBaHusl, yTBEPKACHHBIN MpukazoM MuHuctepcTBa oopasoBanusi U Hayku Poccuiickoit deaeparuu ot 17 nekadbpst 2010 r. Ne
1897

[Tpukasom nenaprameHTa 00Opa3zoBaHUs, KyJIbTYPhl U MOJOJAEKHON MOMUTHKU benropoackoit oomactu ot 23 anpens 2012 Nel1380
«O0 yTBepkIeHNHN 0A3UCHOTO YU4eOHOTO IJIaHa U MPUMEPHBIX YU€OHBIX TUIAHOB )11 0011e00pa30BaTEIbHBIX YUPEKICHUN
benropockoit 0061acTH, peaM3yIOIINUX MPOTPaMMBbI OOIIIET0 00pa30BAHUSN.

NHcTpyKTHBHO-METOIMYECKUM MUChbMOM «O TpernojjaBaHuu MpeaMeTa «XHUMHUS B 00111€00pa30BaTEeIbHBIX YUPEKICHUSIX
benropozckoit obmactu B 2021-2022 yueGHOM rory».

YcTraBoM MyHHUITMTAIBHON OI0OKETHOM 00111e00pa3oBaTenbHon opranu3amnuu «bopucosckas COLLL No2»y



[Iporpamma cootBeTcTBYeT PeepanbHOMY KOMIIOHEHTY TOCYIAPCTBEHHOIO CTaHapTa CpeaHEro o0mero oopa3oBaHusl, B
cootBercTBUM € TpeboBanuu @I'OC COO u nonmyunieHa MuHuCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit @enepanuu.

JlanHasi mporpamMma KOHKPETHU3UPYET COJEp)KaHHME CTaHJapTa, HaeT paclpeielieHne y4eOHbIX 4YacoB IO paslenaM Kypca,
MOCJIEIOBATEIBLHOCTh U3YYEHHUSI TEM U Pa3JIeJIOB C YYETOM MEXIPEIMETHBIX U MPEIMETHBIX CBSA3€H, JOTUKH y4yeOHOTO Mpoliecc,
BO3PACTHBIX OCOOEHHOCTEHN yUaInuxcs.

[Ipeasiaraemas mporpamma Mo XMMHUHU PACKPBIBAET cojaepkaHue oOydeHus xumuu ydamuxcs 10-11 kimaccoB 0611eo0pa3oBaTeIbHBIX
opraHu3aluii Ha yriyoJIEHHOM YpOBHE.

[Iporpamma paccunTana Ha n3ydenue xumuu B 10-11 kimaccax B o0bemMe 340 yueOHBIX 4acoB.

Cpok peajnu3anum JaHHON NPOrpaMmel — 2 roaa

10 xkaacc - Oprannyeckass XuMus

11 kaacc - O0mas xumus

10 kjacc - 5 yacoB B Heaea10, 170 yacosB B roj.

11 kJjacc - 5 yac B Hege10, 170 yacoB B roja

B naHHOW mporpamMMe MpOCJEXKHBACTCS MPEEMCTBEHHOCTh MEXKIY BHAAMHU JESATEIBHOCTH OOy4aeMbIX, MPEAYyCMOTPEHHBIX
IpOrpaMMOl OCHOBHOTO OOIIEro 0O0pa3oBaHUsS W BUJAMHU JICATEIBHOCTH, OOCECIEUMBAIOIIUX peaTU3alri0 00pa3oBaTEIbHON
TPaCKTOPUM, CBSI3aHHON C YIIIyOJI€HHBIM u3ydeHueM xumuu. CopaepkaHue AaHHOW paboyedl MporpaMmbl YUYHUTHIBAET HE TOJBKO
MPEIMETHOE COJIEP’)KaHUE U BO3PACTHBIC MICUXOJIOTHYECKHE 0OCOOCHHOCTH 00y4aeMbIX, HO U TPO(UIbHYIO TTOJITOTOBKY K OOYYEHHIO B
BBICIIICH IIKOJIE, B KOTOPOM XUMHUS SIBISIETCS IPOQUIUPYIOMIEH TUCIUTITHHOM.

Teopernyeckoe M SKCIEPUMEHTAILHOE COJEp’KaHUE Kypca HM3y4aeTcss Ha OCHOBE IO3HABATEIBHOM MEATEIbHOCTH O0YYaroluXcCs:
MPUMEHSATh TEOPETUYECKUE 3HAHUS TOHSTUN, 3aKOHOB U TEOPUM XUMHUHU YTIyOJEHHOTO YpPOBHS [JIsi TIPOTHO3UPOBAHUS CBOMCTB
XUMUYECKUX OOBEKTOB U MOATBEPKIECHUE ITUX MMPOTHO30B MPHU BHITIOJIHEHUHA XUMUYECKOTO IKCIIEPUMEHTA; IJIAHUPOBATh U MPOBOIUTH
XUMHUYECKUN DKCIIEPUMEHT U UHTEPIPETUPOBATH €ro Ppe3yJibTaThl, YMETh XapaKTepPU30BaTh W KJIaCCU(DUIIMPOBATH XUMHUYECKHE
AJIEMEHTHI, BEIIECTBA M MPOLECCHI, MOJHO M TOYHO BBIpAXAaTh M apryMEHTHPOBATH CBOIO TOUKY 3PEHUS; HAXOIUTh HMCTOYHUKH,
MOJTy4yaTh, MPEJCTABIIATh U COOOIATh XUMUUECKYIO0 HH(POPMAIUIO B YCTHOM Y MUCbMEHHOM peuu U Jp.

JlaHHBIN KypC MO3BOJISIET MOATOTOBUTH O0YUYAIOIINXCS K OCOBHAHHOMY U OTBETCTBEHHOMY BBIOOPY MPOeCCUOHATIBHONW MOATOTOBKH K
MOCTYIUICHUIO B BY3, B KOTOPOM XUMHUSI SIBJISICTCS NPO(PMIHLHON TUCIUIIIMHOM, YCIEIIHOMY 00YyUeHHIO B HEM U BIOOPY npodeccum.



Bkuiag yueOHOro npeamera B J0CTH:KEHHe 1eJIeil CpeiHero o0mero oopasoBaHusi.
Cpennee ofmee oOpa3oBaHWE — TPEThs, 3aKIIOUMTEIbHAS CTYMEeHb oO0mmero ooOpaszoBanus. ConepkaHHE CpPETHEro O0OIIero
00pa3oBaHMs HAMPABIICHO Ha pellieHUE ABYX 3ajiay.
1. 3aBepiienue 0011e00pa3z0BaTEIBHON MOATOTOBKUA B COOTBETCTBUU € 3aKOHOM «O0 00pa3zoBaHUNY.
2. Peanuzamust npennpodeccuoHaNbHOr0 O0IIero oOpa3oBaHUs, KOTOPOE IMO3BOJSET 00ECIEeUUTh MPEEMCTBEHHOCTh OOIIEro |
npodeccruonanbHoro 0opazoBanusi. OHON U3 BaKHEHIIMX 3aj[a4 3TOrO ATara SBJSETCS MOArOTOBKA O0YYaOMIMXCS K OCOZHAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M MpodeccuoHanbHOro myTu. OOydaroniuecs: A0HKHBI HAYUYHUThCS CAMOCTOSITENIbHO CTaBUTH
eI U ONpPENEeNsATh MyTH UX JOCTHXKEHHUS, MCIOJb30BaTh MPUOOPETEHHBIA B IIKOJIE OIBIT JACSATEIBHOCTH B PEANbHOW JKU3HH, 32
paMKamMu y4yeOHOro npouecca.
OO0uas xapakTepuCTHKA Y4eOHOr0 npeamera
OcobOeHHOCTH cofepKaHus 00yYeHUss XUMHUU B CPEIHEN 1IKOJIe 00YCIIOBIIEHBI CIENU(DUKON XUMHUH KaK HAyKU U MOCTAaBJICHHBIMU
3amayaMu. OCHOBHBIMHU MpOOJEMaMHU XHWMHH SIBJSIIOTCS M3YYEHHE COCTaBa M CTPOCHMS BEILECTB, 3aBUCHMOCTH HX CBOMCTB OT
CTPOCHMS, IOJYYEHUE BEUIECTB C 3aJaHHBIMU CBOMCTBAMM, HCCIEHOBAHHE 3aKOHOMEPHOCTEM XWMHUYECKHMX PEaKIUd U IyTer
YIOPABJICHHUS] UMU B LIEJAX MOJTYYEHUs HEOOXOIMMBIX YEJIOBEKY BEIIECTB, MaT€pUANIOB, 3HEpruu. B pabodyeil mporpamme 1no XuMuu
HalIUIA OTPAKEHUE OCHOBHBIE COAECP/KATEIbHBIC JIMHUU:
« «BemecTBo» - 3HaHHE O COCTaBE U CTPOCHUU BEIIECTB, UX CBOMCTBaX U OMOJIOrMYECKOM 3HAUECHUH;
o «XHMMHMYECKasl peaKuus» - 3HAHUE O IPEBPALLECHUH OJHUX BEILECTB B Ipyrue, YCIOBUAX IPOTEKAHUS TAKUX MPEBPAILCHUN U
croco0ax yrpaBjeHUs peaKUusIMU;
o «IIpuMeHeHMe BelIeCTB» - 3HAHUE U ONBIT OE30MACHOT0 OOpAILEHUs C BEeIleCTBAMHU, MaTepUalaMy U MPOIECCAMH,
HE0OXOIMMBIMU B OBITY U Ha MPOU3BOJICTBE;
o «S3BIK XMMHMW» - OIIEPUPOBAHUE CUCTEMOU BAXHENIINX XUMUUYECKUX MOHATHM, 3HAHUE XUMUYECKON HOMEHKJIATYPBI, a TaK XKe
BJIJICHUE XUMHUYECKOW CUMBOJUKON (XUMHUUECKUMU (HOpMYJIaMU U YPABHEHHSIMHU )

Hean u3yyeHuss XMMHUM B CPeIHEH LIKOJIE:
* popMupoBaHue y 00yHaromuxcsi YMEHHs BUAETh U MIOHUMATh LIEHHOCTh 00pa30BaHMs,
3HAYUMOCTh XMMUYECKOTO 3HAHMS JIJIs1 K&YKJOTO YEJIOBEKA, HE3aBUCUMO OT €ro MPOoPEeCCUOHAIBHON AESTENbHOCTH;
* (opMupoBaHue y 0OydHarolmuMxcsi YMEHHMH pasznuyaTh (aKThl U OLICHKH, CPAaBHHBATh OLICHOYHBIE BBIBOJbI, BUJIETh HUX CBS3b C
KPUTEPUSMHU OIICHOK U CBA3b KPUTEPUEB C OIpPENEJICHHONW CHUCTEeMOM LEHHOCTeH, (GopMyaupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MIO3ULUIO;



* (opMHpoBaHHE y OOYYArOMIMXCS IIEIOCTHOTO TPEACTABICHUS O MHUPE W POJM XMMHUU B CO3/IaHUM COBPEMEHHOW E€CTECTBEHHO
HAYYHOW KapTUHBI MUPA; YMEHHUS OOBSICHATH OOBEKTHI M MPOLECCHl OKPY’KaIOIIEH NEHCTBUTENFHOCTH — MPHUPOAHOM, COLUATBHOH,
KYJIbTYPHOMU,

TEXHUYECKOU CPEeJbl, — HCIIONB3YS I 3TOT0 XUMUYECKUE 3HAHUS;

* npuoOpeTeHne 00yYarolMMHUCS OIBbITa Pa3HOOOPAa3HOM JESATENBHOCTH, ONbITA MO3HAHUS M CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB,
UMEIOUINX YHUBEPCAJIBHOE 3HAUYECHHUE JUIsl PA3JIMYHBIX BUJOB JEATEIbHOCTH (HABBIKOB PEIUEHUS NPOOJIeM, MPHUHSITHUS PELICHMH,
IIOMCKa, aHajIu3a U 00paboTKH HH(POpMALIMKY, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHUI, HABBIKOB COTPYAHUYECTBA, HABBIKOB
0e3011acHOro 0OpaIeHHsl ¢ BEIECTBAMH B IOBCETHEBHOW KU3HU

Ili1anupyemblie pe3yabTAaThl 0CBOCHHUS COJIEPKaHUS Kypca
B o0nactu mpeaMeTHBIX pe3yJabTaTOB 00pa30BaTEIbHOE YUPEKICHUE CPEIHET0 00111eT0 00pa30BaHus MPEIOCTABIISIET YUCHUKY
BO3MOXKHOCTh Ha CTYNEHU CpeaHEro (IOJIHOr0) o0IIero o0pa3oBaHus MPU U3yUYCHUN XUMHUU
BbinnyCKHHUK HA yrjiy0JIeHHOM YPOBHE HAYUYMTCS:

packpuvleams Ha IpUMEpPaxX poJib XUMHUHU B (DOPMUPOBAHUHN COBPEMEHHOM HAYYHOW KapTHUHBI MUPA U B MPAKTUUYECKOU AEATETLHOCTH
YEJI0BEKa, B3aUMOCBSI3b MEX/ly XUMHUEN U IPYTUMHU €CTECTBEHHBIMU HayKaMU;

UIIIOCMPUPO8amsb Ha IPUMEPaX CTAHOBIICHUE U SBOJIFOLUI OPraHUYECKOW XMMHUM KaK HAYKU Ha Pa3jInyHbIX HCTOPUUYECKUX dTaIlax
€€ pa3BUTHUS;

YyCmanaenueams MPUUNHHO-CIIEACTBEHHBIE CBSI3M  MEXKJY CTPOCHHEM aTOMOB XHMHUYECKHX OJJEMEHTOB W IMEPUOJIUYECKUM
M3MEHEHUEM CBOWCTB XHMHWYECKUX JJIEMEHTOB M HUX COCAUHEHUM B COOTBETCTBHUU C IOJIOKEHUEM XHUMHUYECKUX JJIEMEHTOB B
MIEPUOIUYECKOU CUCTEME;

AHAIU3UPO8ams COCTaB, CTPOCHUE U CBOWCTBA BELIECTB, IMPUMEHSS IOJOKEHUS OCHOBHBIX XMMHYECKUX TEOPUM: XUMHUUYECKOIO
CTPOEHHSI OpraHuYecKux coeauHeHui A.M. byTiepoBa, CTpOeHHMSI aToMa, XMMUYECKOW CBSI3H, JJICKTPOJIUTHYECKOW IHUCCOLIMALINU
KUCJIOT U OCHOBAHUI; YCTAHABJIMBATH TPUUNHHO-CJIEACTBEHHBIE CBSI3U MEKIYy CBOMCTBAMHU BEILIECTBA U €TI0 COCTABOM U CTPOCHUEM;

npumeHsms TPaBUIIa CUCTEMAaTUUECKON MEXKTyHApPOIHOW HOMEHKJIATYPhl KaK CPEACTBA PA3IMUYCHUS U UICHTU(PUKAIINY BEIIECTB 10
MX COCTaBY U CTPOEHUIO;

cOCmaesiams MOJICKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB KaKk HOCUTENeH uHpopMaIuu o
CTPOEHHHM BEILIECTBA, €r0 CBOMCTBAaX M MPUHAIJICKHOCTH K ONPEICICHHOMY KJIACCYy COCIMHECHUN;

00BACHAMDb IPUPOJY H  CIOCOOBI O00pa30BaHUS XUMUYECKOW CBS3M: KOBAJCHTHOW (TIOJIAPHOM, HEMOJSPHON), WOHHOM,
METAJUIMYECKOM, BOAOPOIHOU — C LIEJIBIO ONPEACICHUS XUMUYECKON aKTUBHOCTH BELIECTB;



xapaxmepuzoeéams GU3NYECKUE CBOWCTBA HEOPTAHWYECKUX U OPTAHUYECKUX BEIIECTB M YCTAHABIMBATH 3aBUCHUMOCTDH (PU3NYECKUX
CBOWCTB BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH;

Xapakmepu306ams 3aKOHOMEPHOCTH B U3MEHEHUM XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIAHBIX COEOUHEHMM, BBICIIHNX
OKCHJIOB U TUJPOKCHUIOB;

npueoOUms MPUMEPHl  XUMHUUYECKUX PEaKIUW, pPAaCKPHIBAIOIIMX XapaKTEpHbIE XHMMHUYECKHE CBOMCTBA HEOPTaHMYECKUX U
OpraHUYECKUX BEIIECTB U3YUYEHHBIX KIJIACCOB C LIEJIbI0O UX HIACHTU(UKAIIMU U 00BSICHEHUS 00J1aCTH TPUMEHEHUS;

onpeodesimb MEXaHU3M PEaAKIIMU B 3aBUCUMOCTH OT YCJIOBHM MPOBEJIEHUS PEaKIIMU U MPOTrHO3UPOBATh BO3ZMOXKHOCTh MPOTEKAHUS
XUMUYECKUX PEAKIMI Ha OCHOBE THIA XUMUYECKOW CBSI3U U aKTUBHOCTHU PEAreHTOB;

YCmaHasaueams 3aBUCUMOCTb PEAKLIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COSUHEHUIN OT XapaKTepa B3auMHOTO BIIMSHUS aTOMOB B
MOJIEKYJIaX C LENbI0 MPOTHO3UPOBAHUS POAYKTOB PEAKIUH;

YCmaHasaueamsy 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKkUU U CMEIIEHHUS] XUMUYECKOTO PABHOBECHUS OT PA3JIMYHBIX (DAKTOPOB C
LEJIBIO ONIPEEIICHUs ONITUMANIbHBIX YCIOBUM ITPOTEKAHNUS XUMUYECKHUX ITPOLECCOB;

YCmanasiueams TEHETUYECKYI0 CBSI3b  MEXIY KjaccaMd HEOPraHMYEeCKMX M OPraHMYeCKUX BEIIEeCTB I OOOCHOBaHHUSA
MPUHLIHANHAIBHON BO3MOYKHOCTH MTOJTYYEHHS] HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHEHUH 3aJaHHOTO COCTAaBA U CTPOEHUS;

noobUpams peareHThl, YCIOBUS U ONPEICNISATh MPOAYKTHI PEaKIlfii, MO3BOJSIONIUX PeaTnu30BaTh J1a00pPaTOPHBIE U MPOMBIIILIICHHBIE
CIOCOOBI MOJTYYEHUS BAXKHEUIIINX HEOPTAHUYECKUX U OPTaHUYECKHUX BEIECTB;

onpeodensims XapakTep CcpeAbl B pe3yibTaTe TUIPOJU3a HEOPTaHUYECKUX W OPTraHWYECKUX BEIIECTB W MPHUBOJUTH IMPUMEPHI
T'HJIPOJIN3a BEUIECTB B MOBCEAHEBHOM )KM3HU U€JIOBEKa, OMOJOTHYECKMX OOMEHHBIX MpOoLeccax U MPOMBIIIIEHHOCTH;

npuU8oOUms MPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakuMid B NpHUpOJE, TNPOM3BOACTBEHHBIX Ipolieccax U
KU3HEIEATEIIbHOCTH OPraHU3MOB;

000CHOBBIBATh MPAKTHYECKOE HCIIOIH30BAHNE HEOPTaHUYECKUX U OPTraHWYECKUX BEIIECTB U UX PEAKIMid B MPOMBIIUICHHOCTH H
OBITY;

8bINOJIHAMb XUMUYECKUM DKCIIEPUMEHT TI0 PACHO3HABAHUIO M MOJYYECHUIO HEOPTraHWYECKMX M OpPTraHWYECKUX BEIIECTB,
OTHOCAILMXCS K Pa3jIMYHbIM KJIAacCaM COEIMHEHHI, B COOTBETCTBUU C MPABWJIAMU U IpreMamMu 0e30MacHOr paboThl ¢ XMMUYECKUMU
BEILLECTBAMHU U JAOOPATOPHBIM 000PYAOBaHUEM;

npo8ooums pacueThl Ha OCHOBE XHUMHUYECKUX (OpPMYJ U YpaBHCHUN pEaKIMil: HAXOXJECHHE MOJICKYJISIpHOU (popMyIibl
OPraHUYECKOTO BEIIECTBA MO €r0 IVIOTHOCTA U MACCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIM IO NPOIYKTaM CTOPAHUS;
pacdeThl MacCOBOM O (MAacChl) XUMHUYECKOTO COCIMHEHHS B CMECH; pacdeThl Macchl (00beMa, KOIMYECTBa BEIIECTBA) MPOAYKTOB
peaxIuu, eciau OJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH);



pacdeThl MacCOBOM MM 0OBEMHOMN JI0JIM BBIXOJIA MPOIYKTa PEAKIIMH OT TEOPETUUYECKH BO3MOXHOTO; PacyeThl TEIJIOBOTO 3dexTa
peakuuu; pacyeTbl OOBEMHBIX OTHOLIEHUN Ta30B MPU XUMHUYECKUX PEAKIMIX; pacdyeTbl Macchl (00beMa, KOJIMYECTBAa BEILECTBA)
IPOAYKTa PEaKuu, €CIU OAHO U3 BELIECTB JIAHO B BUJIE PACTBOPA C ONPEAEIIEHHON MacCOBOW J0JI€i paCTBOPEHHOT'O BEILIECTBA;

UCNOIb306amMb METOIBI HAYYHOT'O MTO3HAHUS: aHAJIU3, CUHTE3, MOJICIIMPOBAHNE XUMUUYECKUX MIPOLECCOB U ABJICHUN — IPU PELICHUN
y4e0HO-UCCIEeI0BATENbCKUX 3a7a4 110 U3YUEHHIO CBOWCTB, CHOC0O08 NOYYUeHUs U PACHO3HABAHUS OP2AHUYECKUX 8eUleC8;

BJIA/IETh IPAaBUJIaMU O€3011aCHOr0 OOpaIeHUsI C €AKUMU, TOPIOUYUMHU U TOKCUYHBIMU BEIIECTBAMU, CPEICTBAMHU OBITOBON XMUMHUU;

ocywecmenamy MOUCK XUMUYECKON MH(OpPMALIMK 110 Ha3BaHUAM, HJIEHTU(PHUKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BELLIECTB;

Kpumu4ecky OyeHueams U WHTEPIPETUPOBATh XUMHUYECKYI0O HMH(OPMALINIO, COJEPKALIYIOCS B COOOIIEHUSAX CPEACTB MacCOBOU
uH(popmaiuu, pecypcax MHTepHETa, HAyYHO-MIONYJSPHBIX CTAThsIX C TOYKU 3PEHHUS] €CTECTBEHHO -HAYYHON KOPPEKTHOCTH B LENSIX
BBISIBJICHUS OIIMOOYHBIX CYXIECHUI U (POPMUPOBAHUSI COOCTBEHHOW MMO3HIINH;

YCmMaHasaueams B3aUMOCBSI3U MeXay (akTaMu M TEOpHUEH, MPUYUHON M CIEACTBUEM IpPH AHAIM3E MPOOJEMHBIX CUTyallUd U
000CHOBaHMY TPUHUMAEMBIX PEIICHHI HA OCHOBE XUMHUYECKUX 3HAHUM;

npedcmaensims MyTH PELIeHUs rI00aJbHBIX IPOOJIEM, CTOSIIMX NEpe YEIOBEUECTBOM, U MEPCIEKTUBHBIX HAMPABICHUN Pa3BUTHS
XUMHUYECKUX TEXHOJIOTUM, B TOM YHCII€ TEXHOJIOTHI COBPEMEHHBIX MAaTEPUATIOB C PA3IMYHON (PYHKIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX
UCTOYHHUKOB ChIPbs, IEPEPAOOTKHU U YTUIIN3ALUU IPOMBILIICHHBIX U OBITOBBIX OTXOOB.

BbinyCKHHMK Ha yrjiy0JJeHHOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYYUTHCS:

Gdopmynuposamo 11€7Ib UCCIACAOBAHUS, BBIIBUTATh U IIPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3bl 0 XUMHUYECKUX CBOWCTBAX BEIECTB
Ha OCHOBE MX COCTaBa M CTPOCHMS, MX CIIOCOOHOCTH BCTYyNaTh B XMUMHYECKHE PEaKIMH, O XapaKTepe M MPOIAYKTax Pa3IUIHBIX
XAMUYECKUX PEAKIIHI;

CAMOCMOSIMENIbHO NIAHUPOBAMb U TIPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI C COOJIFOJACHHUEM TIpaBHJI Oe30macHOi paboThl C
BEILIECTBAMU U JIA0OPATOPHBIM 000PYAOBaHUEM;

UHmMepnpemupo8ams JaHHbIE O COCTABE M CTPOCHUU BEIIECTB, MOJYYEHHBIE C MOMOIIBI) COBPEMEHHBIX (HU3UKO-XUMHUYECKUX
METO/IOB;

onucvieams COCTOSTHUE BJIEKTPOHA B ATOME HA OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHWYECKUX MPEICTABICHUN O CTPOCHUU aTOMa
J1s1 OOBSICHEHUS PE3YyJIbTaTOB CIEKTPAILHOIO aHAJIN3a BEILIECTB,;

Xapaxmepu3o8ams Pojib a30TOCOAECPXKAIIUX TIETEPOLUUKINYECKAX COCAMHEHUN W HYKICHMHOBBIX KHUCIOT KaK Ba)KHEWIIHMX
OMOJIOTMYECKH AKTUBHBIX BEIIIECTB;

NpPO2HO3UPOBAMb BO3MOKHOCTh MPOTEKAHUS OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIMK, JIEKAIIUX B OCHOBE MNPUPOIHBIX H
MIPOU3BOJACTBEHHBIX MPOIECCOB.



MeTtanpeaMeTHblie pe3yJbTaThl Kypca
PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
BbInyCKHUK HAYYHUTCH:

CaMOCTOSTENIBHO ONPEAEIISATh LEIH, 3a/1aBaTh TapaMeTPbl U KPUTEPHUH, IT0 KOTOPBIM MOYKHO ONIPEAEIINTD, UTO LETb JOCTUTHYTA;

OIICHMBATh BO3MOKHbBIC IOCJEICTBUS JOCTUXKEHUS TOCTABICHHONW LETU B JIEATEIbHOCTH, COOCTBEHHOW JKHU3HU U >KU3HU
OKPY>KaIOIIUX JIIOICH, OCHOBBIBAsICh Ha COOOPAXKEHUSIX STUKH U MOPAJIH;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN N€ATEIbHOCTH U JKU3HEHHBIX CUTYyaIUX;

OIICHUBATh PECYPChI, B TOM YHCJIE€ BpeMsl M JIpyrue HEeMaTepHalbHbIE PECYpPChl, HEOOXOIUMBIEC NIl JOCTHUXKEHHUS MOCTaBICHHOM
eI,

BBIOMpATh MYTh JOCTHKEHUS 111U, INIAHUPOBATh PEIICHUE MOCTABJICHHBIX 3a/1a4y, ONTUMHU3UPYS MaTepUaIbHbIE U HEMaTEepUaIbHbIE
3aTpaThl;

OpraHu30BbIBATH YP(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJISl JOCTHXKEHUS TIOCTABJIICHHOM 11€JIH;

COIOCTABJISATh MOJYYECHHBIN PE3YIbTAT ACATEIBHOCTH C IMMOCTABJICHHOW 3apaHee LEIbIO.

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBIE YUeOHbIE e CTBUS
BhINyCKHMK HAYYHUTCH:

UCKATh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4, B TOM YKCIIE, OCYIIECTBIISATh Pa3BEPHYThIM MHGOPMAIIMOHHBIN MTOUCK U
CTaBUTb Ha €r0 OCHOBE HOBBIE (yueOHBIEC U MO3HABATEIIbHbBIC) 33/1aUH;

KPUTUYECKU OLIEHWBATh U MHTEPIPETUPOBATH MH(POPMAIIMIO C Pa3HBIX MO3UIMH, pacro3HaBaTh M (UKCHPOBATH MPOTHUBOPEUHUS B
UH(OPMAITMOHHBIX UICTOYHUKAX;

MCIIOJIb30BaTh PA3IMYHbIE MOJEIBbHO-CXEMAaTUYECKUE CPENICTBA JJISl MPE/ICTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH, a TAKXKe
MIPOTUBOPEYHI, BHISIBIICHHBIX B MH(POPMAIIMOHHBIX NCTOYHHUKAX;

HaXOJUTh U MPUBOJAUTH KPUTUUYECKUE apTYMEHTHI B OTHOIICHUU JEUCTBUN U CYXKJICHHUU JPYroro; CIOKOWHO U pa3yMHO OTHOCHUTHCS
K KPUTUYECKUM 3aMEYaHUsIM B OTHOILIEHUH COOCTBEHHOTO CYKJICHUS, pacCCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTh 33 PaMKH Y4eOHOTO MpeAMeTa W OCYIIECTBIAThH IEJCHANPABICHHBIM MOUCK BO3MOXKHOCTEH Il IIMPOKOTO TepeHoca
CpEACTB U CIIOCOOOB JACHCTBUS;

BBICTpanMBaTh UHAMBUIYAIbHYIO O0pa3oBaTEIbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAHUYECHHUS CO CTOPOHBI JIPYTMX YYaCTHUKOB H
pECYpCHbBIE OTPAHUYCHUS,

MEHSITh U yIEPKUBATh Pa3HbIE MMO3UIIMU B TI03HABATEILHON JEATEIbHOCTH.



KoMMyHuKaTUBHBIE YHHBEpPCAIbHBbIE y4eOHbIE 1eHCTBUSA
BbInyCKHMK HAYYUTCS:

OCYIIECTBIISTh JEJIOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMU (KaK BHYTpU 00pa30BaTEIbHONW OpraHU3aluiy,
TaKk M 3a ee Mpeleiamu), NoadupaTh NapTHEPOB IS JEJIOBOM KOMMYHHUKAIIMM HCXOJ M3 COOOpaKeHWMl pe3yJIbTaTUBHOCTU
B3aMMOJICUCTBHUS, a HE TUYHBIX CUMIIATHI;

IPU OCYUIECTBICHUU T'PYIIIOBON pabOThl OBITh KaK PYKOBOJUTENEM, TaK M WICHOM KOMAaHJbI B Pa3HBIX pPoJiAX (FeHepaTtop uiei,
KPUTHUK, UCTIOTHUTEIb, BEICTYMAONINHI, SKCIEPT U T.1.);

KOOPJIMHUPOBATH U BBIMOJIHATH PaOOTY B YCIOBUSX pPEaJbHOT0, BAPTYAIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BepHYTO, JJOTMYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C MCIOJIb30BAHUEM aJ€KBATHBIX (YCTHBIX U MUCHMEHHBIX) SI3BIKOBBIX
CPEICTB;

pacro3HaBaTh KOH(DJIUKTOTEHHBIE CHUTYallMM W TPEAOTBpallaTh KOH(JIMKTHI O HMX aKTUBHOM (a3bl, BHICTpauBaTh JICJIOBYIO U
00pa3oBaTeIbHYI0 KOMMYHUKAIMIO, N30erast TMYHOCTHBIX OIEHOYHBIX CYKICHUMH.

JInuHOCTHBIE Pe3yJIbTATHI Y BBIIYCKHUKA OYAyT c)OPMHPOBAHDI:
— B IIEHHOCTHO-OPUEHTAIIMOHHOMN cpepe — oco3Hanue pOCCUMCKON TPaKIaHCKON UAECHTUYHOCTH,

ryMaHU3Ma, LEJICYCTPEMIIEHHOCTH;
— B TPYy/10BOH chepe — 2omosHocmb K OCOZHAHHOMY BBIOODY JasibHEIIeH 00pa3oBaTeIbHON U
npodeccuoHanbHON TPaeKTOPHH;

— B MO3HABATEIBHOU cpepe — ymeHue ynpapisiTh CBOSH MO3HABATEILHOM JACSITEIIbHOCTBIO, 20MOBHOCHb U CNOCOOHOCb K
00pa3oBaHMIO, B TOM YUCJIE CAMOOOPa30BaHUIO, HA IPOTSHKEHUN BCEH KU3HM, CO3HATEIILHOE OTHOIIEHUE K HEMTPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIICIIHON MTPOGEeCCHOHATIBHOM M OOIIIECTBEHHOM JACATEIbHOCTH, HABbIKU IKCTICPUMEHTAIILHON U
MCCJIEI0OBATENLCKON JEATEILHOCTH;, Y MeHUe B TTyOIUYHOM MPECTaBICHUH PE3yIbTaTOB

CaMOCTOSITENIbHOM MO3HaBaTEIbHON JIeATEIIbHOCTH;

— B chepe cOepexeHust 3I0pPOBbSl — NPUHAMUE U peanu3ayus ICHHOCTEN 310pOBOTO U Oe30macHoro oopasa

KU3HU, Henpusimue BPEIHbIX MPUBbIYEK (KypeHUs, yIIOTPEOJICHHS alIKOT0Jis, HAPKOTUKOB) HA OCHOBE 3HAHUM O CBOMCTBAX
HAPKOJIOTUUECKUX U HAPKOTUUYECKUX BEIIECTB; COOI0O/ICHUE MPABUII TEXHUKHU 0€30MacHOCTH IIpU paboTe ¢ BellleCTBAMU, MaTepHalaMu
U TIporieccaMu B yueOHOM jabopaTtopuu, B ObITY U Ha IIPOU3BO/ICTRE.

Kypc detko nenutcst Ha 2 yacTH: OpraHryueckyro Xxumuio - 10 kiacc u oburyro xumuio - 11 kmacce.



Conep:xkanue pa3aeioB 1 TeM yueOHoro npeamera " Xummus'"
10 kaacce (5 4 B Heaemo, Bcero 170 4.)

Tema 1. [ToBTOpeHue u yriayosaenue 3Hanui (124.)
Amomno-monexynapuoe yuenue. BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOe€HUs. KauyecTBEHHBI M KOJIMYECTBEHHBIN
cocTaB BellecTBa. MonsipHass U OTHOCUTENbHAs MOJIEKYJISIpHAas Macchl BellecTBa. MoJbHas JOJII M MaccoBas JOJs dJIEMEHTa B
BEILIECTBE.
Cmpoenue amoma. AtomHass opOutanb. llpaBuna 3amoyiHEHHs] 3JIEKTPOHAMU AaTOMHBIX oOpOuTaneil. BaneHTHbIE 3JE€KTPOHBI.
[lepnognueckuil 3aK0H. POPMYIMPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX NPEACTABICHUW O CTPOEHUH aroMa. V3MeHeHne CBOMCTB
AJIIEMEHTOB U UX COCIMHEHUI B MEPUOAAX U Tpynax.
Xumuueckasn cesa3b. DNEKTPOOTPULIATENLHOCTh. Buabl xumuueckoil cBsizu. MoHHas cBsa3b. KoBaneHTHas HENoJisApHAs U MOJSIpHAs
cBa3b. OOMEHHBI M JOHOPHO-AKUENTOPHBIA MEXaHU3M OOpa30BaHUSl KOBAJEHTHOM MOJSPHOU CBs3U. ['eoMeTpusi MOJIEKYJIBI.
Mertannuueckast cBA3b. BomgopoaHas CBA3b. ArperaTHble COCTOSHUS BeHIECTBA. THIBI KPUCTAUIMYECKHUX PEIIETOK: aTOMHAs,
MOJIEKYJIIpHAs, MOHHAS!, METANINYECKAS.
Pacuemwi no popmynam u ypasnenusm peaxyuii. I'a3oBbie 3akoHbl. YpaBHeHue Knaitnepona—MennaeneeBa. 3akoH ABoraapo. 3aKoH
00BeMHBIX OTHOIIEHUH. OTHOCUTENbHAS IUIOTHOCTD T'a30B.
Knaccugpuxayua xumuueckux peakiyii 1Mo pas3inyHbIM NpHU3HAKaM CpaBHEHMs. V3MEeHEHHe CTeNneHH OKUCICHHUS 3JIEMEHTOB B
coeMHEHMsIX. OKHCINTEIbHO-BOCCTAHOBUTENBbHBIE peakiuuu. OKUCIeHuE M BOCCTaHOBJEHHE. OKHCIUTENNM M BOCCTAaHOBUTEIM.
Meton snekTpoHHOro OanaHca. [lepmaHranaT kanus Kak OKHCIUTENb.
Baowcnetiwue xknaccol nHeopeanuueckux eewjecms. 1'eHeTHdecKas CBA3b MEXKIY KJacCaMU HEOPTaHMYECKUX COEIWHEHUH. Peakunn
noHHoro oomeHna. ['maponus. p H cpensl.
PactBopbl. CriocoObl BhIpaKeHUsI KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas M0 (MPOIEHTHAsl KOHIICHTpAIlUsi), MOJISpHas
koHueHTpauus. Kosougneie pactBopbl. Oddekr Tunpans. Koarymsuusa. Cunepesuc. KommuekcHbie coenunenus. Cocrtas
KOMILJIEKCHOT'O MOHA: KOMILJIEKCO0Opa3zoBarenp, Jiuraujsl. KoopauHannonnoe yncino. HoMeHkiatypa KOMIUIEKCHBIX COEAMHEHUM.
JdemoHcTpanmu.
1. OGpa3iibl BEMIECTB MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI.
2. BosroHka iioga.
3. OnpeneneHre KUCIOTHOCTH CPEbl IPU MOMOIIN UHIUKATOPOB.
4. Db dext Tunmans.
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5. ObpazoBaHne KOMIUIEKCHBIX COETMHEHUH MEPEXOAHBIX METAIIOB.

JlabopaTopHble ONBITHI.

1. Peakiiuu moHHOTO OOMEHA.

2. CBOMICTBA KOJUIOUJHBIX PACTBOPOB.

3. 'uaponus coneil.

4. ITonyyeHre U CBOMCTBAa KOMIUIEKCHBIX COCTMHEHUM.

IIpakTuyeckas padora Ne 1. Pemenne skciepuMeHTANIbHBIX 3a/1a4 10 TeMe «PeakimonHas cnocoOHOCTh BEIIECTB B pACTBOPAX».
Konrpoabnas padora Nel no reme « OCHOBBI XUMHUIY.

Tema 2. OcHOBHBIC NIOHATHUSA OPraHuYecKod xumuu (12 4.)

IIpeomem opeanuueckou xumuu. OCOOEHHOCTH OPraHMYECKHUX BEIIECTB. 3HAUEHHE OpraHnyeckor xumuu. [IpuumHbel MHOrooOpa3us
OpraHUYECKUX BEUIECTB. YTJIEPOIAHBIA CKEJIET, €ro TUIIbL: [UKIMYECKUE, alukinyeckue. KapOouukinueckue u reTepouruKInIecKue
CKeJIeThl. BHUIBI CBA3EH B MOJIEKYJIaX OPraHUYECKUX BEIIECTB: OJMHAPHBIC, IBOMHBIE, TPOMHBIE. VI3MEHEHNE dHEPTUU CBA3EH MEXKITY
aTOMaMH yTJIepoJa IIPU YBEIMYEHUU KPATHOCTH CBSA3U. HachllieHHbIE M HEHACBIIEHHBIE COEUHEHHS.

DNekmpoHHOe CmpoeHue U Xumudeckue cesa3u amoma yziepooa. I'mOpuauzanus opOUTaNel, €€ TUIlbl Uil OPTraHUYECKUX
coenmHenHit: Sp°, sp’, sp. O6paszoBanHme G- U T-CBS3EH B MOJEKY/IAX OPTAHUYECKHX COSIHHEHHIA.

OcHOBHbIE NON0JCeHUsT CMPYKMYPHOU Meopuu OpeaHuyeckux coeouHeHuu. XuMmuueckoe crpoenue. CTpykTypHas ¢opmya.
CrpykTypHas U NpocTpaHCTBEHHas uzomepus. Mzomepus yraepoaHoro ckenera. M3omepus nmosoxeHus. MexkiaccoBast H30Mepusl.
Bunsl npoctpancTBeHHON n3zomepun. Onrrueckass uzomepus. ONTHYECKHE aHTUNOAbl. XHUPAJIbHOCTh. XUPAJIBHBIE U aXUPaJIbHbIE
MoJieKyIbl. [ 'eomeTpuueckas usomepus (yuc-, mparc-u30Mepus).

T'omonozus. I'omonocu. I'omonornueckast pa3HOCTb. [ OMoOJIOTHUECKHE PSIABL.

OnexktponHbie A dexTh. CriocoObl 3anuceil peakiuii B opranndyeckoi xumuu. Cxema v ypaBHEHHUE. Y CJIOBUS MPOBECHUS PEAKIIUH.
Knaccudukanus peakuuii OpraHMYECKMX BEUIECTB MO CTPYKTYPHOMY IpPU3HAKY: 3aMEUIEHUE, MPUCOCIWHEHHE, OTIICIJICHHE.
Mexanusmsbl peakiuii. CriocoObl pa3pbiBa CB3U yriaepoa-yriaepod. CBOOOHbIE paauKalbl, HyKJICOPUIbl U AIEKTPODUITBI.
Knaccugukayusa opeanuueckux sewgecmes u peaxyuti. OCHOBHBIE KJIACChl OpraHUYecKux coenrHenuid. Kiiaccudukanus oprannueckux
COEIMHEHUH M0 (PYHKIIMOHAJIBHBIM TpyINaM. DJIEKTPOHHOE CTPOECHHUE OPraHMYEeCKUX BEIeCTB. B3auMHOe BIUsSHUE aTOMOB U TPYIII
aToMoB. UHyKTUBHBIN U Me30MepHbIi 3 ekTol. [Ipencrapnenue o pe3oHance.

Homenxnamypa opeanuueckux eewjecmg. MexayHapoaHas (cuCTeMaTHYecKas)) HOMEHKJIATypa OpPraHMYECKUX BEIIECTB, €€
npuHIUNBL. PanimoHansHas HoMeHkaaTypa. OKHCIIeHne U BOCCTAaHOBJIEHHE B OPTraHMYECKOW XUMUMU.

JdemoncTpanun. 1. Mozenu opraHM4eCKUX MOJIEKYII.
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Kontpoabnas padora Ne 2 o teme: "OCHOBHBIE OHATUS OPTAaHUYECKON XUMHUN"

Tema 3. YraeBogopoani (474.)

Anxanwr. CTpoeHnue Mosiekyiibl MeTana. [lonarue o koHpopmarnusax. O0mias XxapakTepucTuka kinacca, pu3ndeckue 1 XUMHUYEeCKUe
CBOMCTBa (TOpeHue, KaTATUTHUYECKOE OKUCIIEHUE, TAIOTeHUPOBaHKEe, HUTPOBAHKE, KPEKUHT, MUPOJIN3). MeXaHU3M peakiuu
XJIOPUPOBAHUS MeTaHa. AJKaHbl B ipupoje. CHHTETUYECKUE CIIOCOOBI MOTYyUYeHHUs aJKaHOB. MeTo/1bl IOJTy4YeHHsI aJIKaHOB U3
IKWJITaJIOTeHUI0B (peakius Bropiia), 1ekapOoKCHINPOBAHUEM COJIel KapOOHOBBIX KUCIOT U 3JEKTPOJIU30M PACTBOPOB COJICH
KapOOHOBBIX KUCIHOT. [IpMeHeHue ankaHoB.

Luxnoankanwvl. O0IIasA XapaKTEPUCTHKA Kilacca, puzndeckue cBoiicTBa. Buasl nusomepuun. HampsikeHHbIE U HEHAIIPSKEHHBIEC [IUKIIBI.
XHWMHUYECKHE CBOMCTBA LIUKIIONpONaHa (TOpeHre, THAPUPOBAHUE, TPUCOEIUHEHUE TAIOT€HOB, raJOr€HOBOI0POI0B, BOJIbI) U
LUKJIOTeKCaHa (TOpeHue, XJI0pUpoBaHue, HUTpoBaHue). [lonyyeHne NuKI0aIKaHOB U3 aJIKAHOB U TUTAJIOT€HAJIKAHOB.

Anxenwt. Q0118 XapakTepucTUKa Kiacca. CTpoeHHre MOJIEKYJIbl ATuIeHa. PU3NUeCcKre CBOMCTBA alKeHOB. | 'eoMeTpruueckas
M30MEPHS ATKEHOB. XMMUYECKUE CBOMCTBA AJIKEHOB. Peakniny nprucoeIMHEHUs 110 KPaTHOW CBSI3M — TUIAPUPOBAHUE,
raJlIor€eHUPOBAHKE, TUAPOTAIOTeHUpOBaHue, ruipaTanus. [IpaBuno MapkoBHUKOBA U €r0 0OBSICHEHUE C TOYKU 3PEHUSI DJIEKTPOHHOU
Teopun. BzanMopeiicTBue ankeHoB ¢ OpOMOM M XJIOPOM B T'a30BoM (a3e nian Ha cBeTy. OKHCIIEHHE aJKeHOB (FOpEHUE, OKUCIICHHE
KHCJIOPOJIOM B MPUCYTCTBUU XJIOpUAA MaJUIa s, Mo JeHCTBUEM cepedpa, OKHCIEHUE TOPSYUM MOIKHUCICHHBIM pacTBOPOM
IIEpMaHIraHara Kanus, okucieHue 1mo Barnepy). [lonmumepusanus. [lonydeHne alkeHOB U3 aJKaHOB, aJIKUITAIOTEHUIOB U
JurajioreHajikaHoB. [I[puMeHeHne 3TuieHa U NponuicHa.

Anxaouensi. Knaccudukanusi AMEHOBBIX YIIIeBOA0po10B. ComnpsikeHHbIE AUeHbl. Pu3nyecKkue 1 XMMUYEeCKHe CBOMCTBA AUBUHUIIA U
u3onpena. 1,2- u 1,4-npucoenunenue. [lomumepuzanus. Kayuyku. Bynkanuzanus kayuykoB. Pe3una u 20oauT. CuHTE3 OyTanueHa
n3 OyTaHa M 3TaHOJIA.

Anxunwsr. O01as xapakrepuctuka. CTpoeHre MOJIEKyIbl alleTuiieHa. Pu3nyeckrue 1 XuMUYeCKUe CBOWCTBA aIKMHOB. Peakunu
MPUCOEIMHEHNS rajloreHOB, rajJoreHOBOIOPOI0B, BOABI. [ uapupoBanue. Tpumepusanus u qumepusanus aueruieHa. Kucioraeie
CBOICTBA aJIKMHOB C KOHIIEBOM TPOMHOM CBA3bI0. OKUCIEHNE AIKHHOB PACTBOPOM NEpMaHranarta kanus. [[puMenenue anetuneHa.
KapOuansiii Metoa nonyuyenus aueruieHa. [luponu3 merana. CuHTE3 alIKHHOB AJIKWJIMPOBAHUEM allETUIIUOB.

Apenwi. Ilonsitue 06 apomatuunoctu. [IpaBuno Xrokkensa. ben3on — crpoenne Monekynbl, (pu3ndeckue cBoicTBa. I'omonoruueckuit
psn 6enszona. M3oMepust qu3aMellieHHbIX O€H30J10B Ha MpUMepe KCUIT0JIoB. Peakiuu 3aMmenieHust B 0EH301bHOM sJIpe
(ra;moreHUpOBaHUe, HUTPOBAHKE, AJIKUIMpOBaHue). Peakiuu nprucoeuHeHns K 0eH30i1y (TUIpUpOBaHUE, XJIOPUPOBAHKUE HA CBETY).
Oco0eHHocTH XUMUU anKmiI0eH3010B. [IpaBuia opueHTannuy 3aMecTuTeNel B peakiusax 3aMeleHus. bpomupoBanue 1 HUTpOBaHUE
Toryosa. OKHCIIEHUE aKUIIOEH30JI0B paCTBOPOM IepMaHraHarta kanus. ['asorenupoBanue ankmiOeH3010B B OOKOBYIO 1I€Tb.



Peaknus Bropria—®uTTuHra Kak METOJ, CHHTE3a alNKUI0eH30J10B. CTHPOII KaK IPUMEP HEMPEAEIBHOIO apOMaTHYECKOrO
COEIMHEHHS.

Ilpupoonvie ucmounuku yene6o00pooos. IIpupoaHblii 1 TONYTHBIM HETIHBIC Ta3bl, UX COCTaB, UCIOIb30BaHuEe. HedTh Kak cMmech
yraeBoaopoaoB. [lepBuunas u BropuuHas nepepadborka Hegtu. Pudopmunr. KameHHbIN yrob.

l'anoeenonpouzsoonvie Peakiuu 3aMellieHus rajioreHa Ha TupOKCHII, HUTPOrpyIIy, iMaHorpynmy. [efictBue Ha
raJIOreHIPOU3BO/IHBIE BOJHOIO U CIUPTOBOIO pacTBopa meinouu. CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH alIKUII-, BUHUI-, PEHUII- U
OeH3uIranoreHu10B. Mcnonb3oBaHue rajoreH Mpou3BOAHBIX B ObITY, TEXHUKE U B cuHTe3€e. [loHATHE 0 MarHUMOPraHMYeCKUX
coeauHeHusX. [lomydyeHune ankaHoB BOCCTAHOBJIEHUEM MOIaTKaHOB. MarHuioOpraHM4ecKue COeIMHEHUSI.

JdeMoHcTpaumu.

1. bpomupoBaHue rekcana Ha CBETY.

2. 'opeHne MeTaHa, STUJICHA, allETUJICHA.

3. OTHOLIEHHE METaHa, STUJIEHA, AllETHJIEHA U OEH30J1a K pacTBOpaM IepMaHraHara Kajaus u OpoMHOM BOJE.

4. OkucIIeHUE TOIYOJIa paCTBOPOM IIEpMAaHTaHATa KaJIusl.

5. [lonydenue TuIEHA peakeil AeruapaTainy 3TaHoJa, alleTUJIeHa —TUAPOIN30M KapOuaa KaJlbIus.

6. [Tonmydenue ctupoiia enoauMepu3alue MoauCcTUPOJia U UCTIBITAHUE €T0 OTHOLICHUS K PACTBOPY MEPMaHraHATa KaJHsl.
JlabopatopHublie onbIThl. COCTaBICHUE MOJIENEH MOJIEKYJ alkaHOB. B3aumopeiictBue ankaHoB ¢ 6poMoM. CocTaBieHre Mojesei
MOJIEKYJ HEMPEAETbHBIX COEUHEHHUIA.

IIpakTuueckasi padbora Ne 2. CocTaBiieHHUE MOJICJICH MOJIEKYJT YIJIEBOJOPO/IOB.

IIpakTnueckas padora Ne 3. [TonyueHue 3TUIIEHA U OIBITHI C HUM.

KonTpoabnasi pabora Ne 2 no teme «YTJI€BOI0OPOIBI».

Tema 4. Kucnopoacoaep:xammue opranndeckue coequHeHus (32 u.)

Cnupmuvi. Homenknatypa v uzomepus cuupToB. TOKCHUECKOE NEHCTBUE HA OPTaHU3M METAHOJIA U 3TaHOJa. PU3NYECKre CBOMCTBA
npeeIbHBIX OJHOATOMHBIX CIIUPTOB. XUMUYECKUE CBONCTBA CHUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIUU 3aMEISHUS THIPOKCUIIBHOM
TPYIIbI HA TAJIOT€H, MEKMOJICKYJIIpHAS U BHYTPUMOJICKYJISIpHAs JeruApaTaius, OKUCICHUE, PeaKIluy YTIIeBOIOPOIHOTO pajiuKaia).
Anxoronsatel. ['uaponus, ankuirpoBanue (CHHTE3 MPOCThIX 3(pupoB 1o BusbsiMcony). IIpoMbIIIEHHBIN CHHTE3 METAaHOIA.
MHoroatoMHbIie CIUPTHI. DTUICHTIUKOJIb U TIIUIEPUH, UX (U3UUYECKUE U XUMHUYECKHE cBoMcTBAa. CMHTE3 TMOKCaHa U3
ATUJICHTJIMKOJSA. TOKCHUYHOCTD ATUIICHTIMKOISA. KauecTBeHHas peakiius Ha MHOToaTOMHbIE ciupThl. [IpocThie ahupbl Kak u30Mephl
MPENeNbHBIX OAHOATOMHBIX CITUPTOB. CpaBHEHUE UX (PU3MUECKUX U XUMHUYECKUX CBOWCTB CO ciupTamu. Peakiius paciieruieHus
IPOCTBIX 3(PUPOB HOJOBOIOPOIOM.
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Denonvr HomenknaTtypa u nzomepus. Bzaumuoe BnusiHue rpymnm aToMoB Ha npumepe (enosna. usndeckre U XMMHUUECKUE CBOMCTBA
¢denona u kpe3osnoB. KucnorHelie cBoiicTBa ()eHOIOB B CPAaBHEHUU CO CIIUpTaMu. Peakiinu 3amenieHust B 0EH301bHOM KOJIbIIE
(ranorennpoBaHue, HUTpoBaHue). Okucinenue Genosnos. KauectBeHHble peakiuu Ha ¢eHoul. [Ipumenenue gpenona.

Kapbonunvnvie coedunenus. INEKTPOHHOE CTPOEHUE KapOOHUIBHOM Irpylibl. AJIbJIETH bl U KETOHBI. DU3NUECKUE CBOWCTBA
(dopManbaeruaa, aleTanpAeruaa, aueTona. [lonamue o kemo-eHonbHOU maymomepuu KapooHUIbHbIX coeouHenul. Peakuun
IPUCOEINHEHNUS BO/IbI, CIIUPTOB, IUAHOBOAOPOJIa U ruApocyibpuTa HaTpusi. CpaBHEHHUE PEAKIIMOHHOM CIIOCOOHOCTH aJIbJIETHJIOB U
KETOHOB B PEaKUUAX IPUCOECINHEHN. Peakiuy 3aMeleHrs aToMOB BOAOPO/1a IIPH (L-yIJIEPOJHOM aTOME HA IajoreH.
[Tonmumepusanus popmanpaeruia u aneraibaeruaa. CuHTe3 CIUpTOB B3aUMOAEHCTBHUEM KapOOHUIIBHBIX COEAMHEHUN C pEaKTHBOM
['punbspa. OkuciieHne KapOOHWIbHBIX coeIuHEeHN. CpaBHEHHE OKHCIICHHS aJIbJIETUI0B U KETOHOB. BoccTaHoBIeHME
KapOOHMJIBHBIX COEMHEHUN B cCIUPTH. KauecTBEHHbIE peaKMU Ha allbJICTUAHYIO IPYIITy. Peakiinu ajibI0JIbHO - KPOTOHOBOM
koHJieHcaruu. Ocobennoctu hopmanpaeruaa. Peakius dpopmanpaeruaa ¢ GeHoOIOM.

Kapbonosvie kucromsi. DNEKTPOHHOE CTPOEHUE KapOOKCHIIBHOM Ipyniibl. ['oMoIornyeckuii psij npeaeabHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. PU3NUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT HAa MPUMEPE MyPaBbUHOM, YKCYCHOM, MPOITMOHOBOM,
NaJIbMUTUHOBOM M CTE€APUHOBOM KUCIOT. XMMHUYECKHE CBOMCTBA KAPOOHOBBIX KUCIOT. KMCIOTHBIE CBOMCTBA (M3BMEHEHUE OKPACKU
WH/IMKATOPOB, PEAKIIMHU C aKTUBHBIMU METAJUIAMH, OCHOBHBIMH OKCHJaMH, OCHOBAHUSAMH, COJISIMU). VI3MeHeHne cuibl KapOOHOBBIX
KHCJIOT IIPU BBEJICHUU JIOHOPHBIX M aKIENTOPHBIX 3aMecTuTeneil. BzaumoseiictBiue kapOOHOBBIX KUCIIOT CO CIUPTAMHU (pEaKIHsl
sTepudukanun). ['anorennpoBanre KapOOHOBBIX KUCIOT B OOKOBYIO 11enb. OCOOEHHOCTH MypaBbHUHOM KUCIOTHL. BaxkHeiimue
IpeICTaBUTENN Klacca KapOOHOBBIX KUCIIOT U X puMeHeHue. [lonydyenre MypaBbHHON U YKCYCHOW KUCIIOT B TPOMBIIIJIEHHOCTH.
Briciie kap6oHoBbie kucnoThl. lllaBeneBas kucioTa kak npeacTaBUTeNb AMKApOOHOBBIX KUCIOT. [IpencTaBienue o HempeneabHbIX
U apoMaTHUYeCKuX KucioTax. OCOOEHHOCTH X CTPOEHUS U CBOMCTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.

DynKyuoHanbHble NPOU3BOOHbIE KapOOHO8bIX Kucaom. Iloyuenne XIopaHTUuIpUI0B U aHTUAPUAOB KUCIIOT, UX THAPOIIU3.
[Tonmy4yenue cioKHBIX 3PUPOB C UCTIOIB30BAHUEM XJIOPAHTUIPUAOB U aHTUAPUIOB KUCIOT. COXKHBIE 3(PHUPBI KaK H30MEPbI
KapOOHOBBIX KUCIOT. CpaBHEHHE PUZNYECKUX CBOMCTB U PEAKIIMOHHOW CIIOCOOHOCTH CIOXKHBIX 3(DUPOB U U30MEPHBIX UM
KapOOHOBBIX KUCIOT. ['iposin3 ciioxHbIX 3PupoB. CHHTE3 CIOKHBIX 3(UpoB (eHosI0B. CroKHbIE 3PUPbl HEOPTaHUYECKUX KUCIOT.
Hutpornunepun. AmMubl. Cosii KapOOHOBBIX KUCIOT, UX TEPMUYECKOE PA3JI0KEHUE B IPUCYTCTBUM 11es10un. CUHTE3 KapOOHMIIbHBIX
COEIMHEHHI Pa3JIOKEHUEM KaJIbIUEBBIX COJIEN KapOOHOBBIX KUCIIOT.

JdemoHcTpanmu.

1. B3aumoaeiicTBre HaTPHsI C ITAHOJIOM.

2. OkucieHue 3TaHoIa OKCUI0OM MEIH.

3. 'openue 3TaHona.
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4. BzaumopeincTBue mpem - OyTUIOBOTO CIIUPTA C COJSHON KUCIOTOM.

5. KauecTBeHHas peakuusi HA MHOTOATOMHBIE CITUPTHI.

6. KauectBeHHble peakiiuy Ha (PEHOJIBI.

7. OnpeneneHne allbIETU0B MTPU IMTOMOIIN KaY€CTBEHHBIX PEAKIUN.

8. OKucneHne anpJeruoB NEPMaHTaHATOM KaJHsl.

9. [loy4yeHue COKHBIX IPUPOB.

JlaGopaTopHblie ONbITHI.

5. CBolicTBa 3TUJIOBOTO CIIUPTA.

6. CBoliCTBa INIMLIEPUHA.

7. CoiicTBa ¢eHosa. KauecTBeHHbIE peakiuy Ha (DEHOJIBI.

8. CpoiicTBa (popMannHa.

9. CBolicTBa YKCyCHOM KHUCJIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuyeckas padora Ne 4. [lomyuenne 6pomaTaHa.

IpakTnueckas padora Ne 5. [lonyueHue aneTona.

IIpakTnueckas padora Ne 6. [TlonyueHne yKCyCHOM KHUCIOTHI.

IIpakTnueckas padora Ne 7. [TonyuyeHue stunanerara.

IIpakTnueckas padora Ne 8. PelieHue skcriepuMeHTANIBHBIX 33/1a4 110 TeMe: «Kucnopoaconepkaiiyue OpraHM4ecKue BEIIECTBAy.
Konrpoabnas padora Ne3 no teme «Kucnopoaconepskaiiye OpraHM4ecKue BEIIECTBAY.

Tema 5. A3oT- 1 cepocoaep:kaiue coexuHenns (19 4.)

Humpocoeounenus. dnexTpoHHOE cTpoeHue HUTporpymisbl. [lonydenue Hutpocoenunenuil. B3poiBuarslie BemiecTna.

Amunwvi. U3omepust aMuHOB. [lepBUYHBIE, BTOPUYHBIE U TPETUYHBIE aMUHBI. PU3HYECKNE CBOWCTBA MMPOCTENIIINX AMUHOB. AMUHBI
KAaK OpraHndeckre ocHOBaHMs. ConyM alKWIaMMOHUSA. AJKHJIIMPOBAHUE U allWJIMPOBAaHUE aMUHOB. Peakiium aMMHOB C a30TUCTON
KHCJIOTOM. ApOMaTUYECKUE aMUHBl. AHWIIVH. B3anMHO€E BAMSHHE TPy aTOMOB B MOJIEKYJIE aHUJIMHA. XUMUYECKUE CBOMCTBA
aHWIMHA (OCHOBHBIE CBOMCTBA, PEAKLIUU 3aMEIICHHS B apOMAaTUYECKOE SAPO, OKUCIIEHUE, ALIMJIMPOBAHUE).

Hua3zocoennnenus. llonmyyeHrne aMMHOB U3 CIUPTOB U HUTpocoeanHeHn. [Ipumenenne annnmua. CepoopraHnuecKkrue COeIMHEHHS.
[IpencraBienne o cepoopraHuYecKux coeTnHeHnusIX. OCOOCHHOCTH UX CTPOCHMS U CBOMCTB. 3HAYEHUE CEPOOPTAHUUYECKUX
COCIUHEHHM.

I'emepoyuxnvi. @ypaH U TUPPOJ KAK MPEACTABUTEIN MATHUYICHHBIX M€TEPOLUKIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJbI MUPPOIIA.
KucnorHele cBoiicTBa nupposa. [TupuanH Kak npeacTaBUTENb MIECTUYIEHHBIX M€TEPOLMKIOB. DJIEKTPOHHOE CTPOECHHUE MOJIEKYJIBI
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nupuauHa. OCHOBHBIE CBOMCTBA MNUPHUAMHA, PEAKIMU 3aMEIICHUs ¢ apoMathueckuM snupoM. [lpeacrtaBieHue o0 uMHaa30I€,
NUPUJUHE, TyPUHE, TyPUHOBBIX U MUPUMHIMHOBBIX OCHOBAHMSIX.

JdeMmoHcTpanuu.

1. OcHOBHBIE CBOMCTBA aMUHOB.

2. KauecTBeHHBIE pEAKIIUY HA AHWJIH.

3. AHWJIMHOBBIE KPACUTEIN.

4. O0pa31ibl TeTePOIUKINYECKUX COCTMHEHUN.

JlabopaTopHble onbIThI. KaueCcTBEHHBIE PEAKIIMN HA AHUJIUH.

IIpakTuyeckasi padbora Ne9. PemieHne s3xcnepuMeHTaIbHBIX 3a/1a4 MO0 TEME «A30TCOCPKAIINE OPTAHUYECKUE BEIIECTBAY.

Tema 6. Buosiormyecku akTHBHBIE BemecTBa (32 4.)

JKupobi kKak ciioxHbIe 3GUPHI TIULEPUHA U BBICIIMX KAPOOHOBBIX KUCIOT. OMbLIEHUE )KUPOB. [ MaporeHu3aus upoB. Mblia Kak
COJIM BBICIIMX KaPOOHOBBIX KHUCJIOT.

Vaenesoowvl. MoHo- n nucaxapubl. DyHkuuu yriieBooB. buonoruueckas posb yrieBoaoB. ['1oko3a — gu3znyeckre cBOWCTBa,
JUHEWHas U uKindeckas GopMbl. Peakiiuu riatoko3bl (OKUCIEHUE a30THOM KHUCIOTOM, BOCCTAHOBJIEHUE B IIECTHATOMHBIN CIIUPT),
KaueCTBEHHbIC PEaKIIMU Ha TIoK03y. bpoxenue rimoko3sl. @pykTo3a kak nzomep riaoko3sl. Pubdo3a u aezoxkcupubdosa. [lonstue o
TJIMKO3U/IaX.
Hucaxapuowvl. Caxapo3sa Kak MpeACTaBUTEIb HEBOCCTAHABIMBAIOLIUX IUCaxapuI0B. ManbTo3a U J1akTo3a, 1ejuioduosa. ['uaponus
nucaxapuaos. [lonydenue caxapa U3 caxapHOU CBEKJIbI.

Tonucaxapuowvr Kpaxmail, rivkoreH, 1esunono3a. KauectBeHHas peakius Ha Kpaxmail. [ uaponaus noircaxapuios.

Hyxkneunogvie kuciomwl. Hyxiieo3uasl. Hykieoruibl. HykienHoBbie KUCIOTHI Kak nmpupoanbie noauMepsl. Ctpoenue JIHK u PHK.
['maposin3 HyKJIEMHOBBIX KHCIIOT.

Amunoxucnomul xak ampoTepHble coeuHeHns. Peakuuu ¢ kucnotamu 1 ocHoBaHuAMH. OOpa3oBaHue CIO0KHbBIX 3(pupoB. [lenTuas.
[lentunHas CBSI3b. AMUAHBIN XapaKTep NENTUAHON CBA3U. | MAPOIN3 MenTUAOB.

benxu. TlepBuyHasi, BTOpUYHasi U TpETUYHAs CTPYKTYphI OesikoB. KauecTBeHHBIE peakiiu Ha OCJIKH.

JdemoHcTpanuu.

1. PacTBOpUMOCTB yTJIEBOJIOB B BOAE U ITAHOJIE.

2. KadecTBeHHBIE PEaKIIUK Ha TJIFOKO3Y.

3. O0pa31pl aMUHOKHCIIOT.

JlaGopaTopHble ONbITHI.

11. CpoiicTBa rioko3bl. KauecTBeHHas peakiys Ha rioko3y. OnpeaeneHue Kpaxmalia B MPOyKTax MUTAHUS.
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12. I{BeTHBIE peakuu OEIKOB.

IIpakTuyeckas padora Ne 10. [IpuroroBienue pacTBOPOB OEIKOB U U3YUYE€HUE UX CBOMCTB.

IIpakTHyeckas padora Ne 11. Pemienne skcriepMMeHTaIbHbBIX 3a/1a4 HAa UICHTU(PUKALMIO OPTaHUYECKUX COSIUHEHUN
KonTpoasnast pabora Ne 5 o remaMm «A3oTcoaepkaiiue 1 OMOJIOTHYECKH aKTUBHBIE OPTaHUYECKHUE BEILIECTBAY.

Tema 7. CuHTeTHYECKHE BHICOKOMOJICKYJISIPHbIE cOeuHeHus (8 4.)

[IonsiTHE O BBICOKOMOJEKYJSIPHBIX BemecTBax. [lomumepusanus M TNOJUMKOHAEHCAMs KaK METOABI CO3JaHMs ITOJIMMEPOB.
DI1acTOMEpHI.

[Tpuponnsblii n cuHTeTnyeckuil kayuyk. ComnonnMepuszanusi. CoBpeMeHHbIE TUIACTUKU (TOIMATUIIEH, NOJUIPONWIEH, MOJIUCTUPOI,
NOJINBUHWIXJIOPU, (PTOpOILIACT, HOJUATHIIEHTEpedTanaT, akpuii- OyTaJueH- CTUPOJIbHBIN IIACTUK, TOJUKAPOOHATHI).

[TpupoaHbie U CUHTETUYECKHE BOJIOKHA (0030D).

JemoncTpanun. 1. O6pa3ue! muactukoB. 2. Komnekuns BookoH. 3. [loquKkoHaeHcays STUIEHTIUMKOMIS ¢ TepedTaneBoi KUCIOTOM.
JlabopaTopHble onbIThI. 13. OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K PACTBOPAaM KHCIIOT U IIEJIOYEH.

IpakTnueckas padora Ne 10. Pacio3zHaBaHH€ ITACTUKOB.

IIpakTnueckas padora Ne 11. PacriozHaBaHne BOJIOKOH.

O06001IeHME 110 KYPCY, 3a1UTA MPOEKTOB — (8 4)

Conep:xkanue pa3aesioB 1 TeM yueOHoro npeamera " Xummus'"
11 xkaacc (5 4 B Heneno, Bcero 170 4.)

Tema 1. Hemeranini (50 4.)
Knaccugpurayusa neopeanuueckux eewjecms. INeMEHTbI METAUIbI U HEMETAILIBI U X NoJIokeHue B [lepuoanueckoii cucreme.
Booopoo. Tlonydenue, puznyeckue 1 XUMUYECKHE CBOMCTBA (peakliy ¢ METAJUIAMU U HEMETAJIIaMH, BOCCTAHOBJICHUE OKCUJIOB U
coseit). I'mapuasl. TONIMBHBIC SJIEMEHTHI.
l'anoecenwvr. OOMmWas xapakTepucTUka NoArpynmnbl. Gu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH U3MEHEHUS
OKHUCJIUTENbHONM aKTUBHOCTH TaJIOT€HOB B COOTBETCTBUHM C UX MOJIOKEHHEM B ieproaudeckoil Tadbmuue. [lopsaok BeITecHEHUS
raJior€HOB U3 PACTBOPOB TaJIOreHH10B. OCOOCHHOCTU XUMHUH (pTOpa. XJIOp — MOJIYyYEHHE B IPOMBIIIEHHOCTH U JIA0OPAaTOPUH,
peaKkuuy ¢ METAJJIAaMHA M HEMETaJulaMu. B3anuMoiericTBie XJiopa ¢ BOAOW U pacTBOpaMH 1esioueil. KuciopoaHble COEqUHEHUS XII0pAa.
['MMOXJIOPUTHIL, XJIOPAT U NMEPXJIOPATHI KaK TUMMYHbIE OKUCIUTENU. OcoOeHHOCTH XM Opoma U ofa. KauecTBeHHas peakuus Ha
non. I'anoceno6000poovr — MOTyUYEHUE, KUCIOTHBIE U BOCCTAaHOBUTEIbHBIE CBOMCTBA. CosiHast KUCIIOTa U ee coiu. KauecTBeHHbIE
pEeaklUy Ha FaJIOT€HU]] - HOHBI.
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Anemenmol nooepynnsi Kuciopooa. O01as xapakTepucTUKa NoArpyIbl. @u3ndecKrue CBOMCTBA MPOCTHIX BeliecTB. O30H Kak
anoTpornHas Mmoaudukanus kuciopoaa. [lomyuenue o3ona. O30H kak okucautenb. [103uTHBHAS U HETaTUBHAS POJIb 030HA B
oKpyxarolen cpene. CpaBHEHHE CBOVMCTB 030HA U KUCIOopoAa. Boga u nepokcui BOOopoia Kak BOJIOPOIHbIE COEIUHEHHS KUCIIOPO/ia
— cpaBHEHHE CBOMCTB. [lepokcua BOIOpoaa Kak OKUCIUTENb U BOCCTAHOBUTEND. [IepokcrIbl MeTasios.

Cepa u eé coedunenus. Annorponus cepbl. Dusndeckre 1 XUMUYECKUE CBOMCTBA cepbl (B3aMMOICHCTBHUE C METAJUIAMH, KUCIIOPOJIOM,

BOJIOPOJIOM, PACTBOpPaMU HIEJI0YEH, KUCIOTaMU-OKUCTUTENSIMU ). CepOBOJOPO — MOTYyUYEHUE, KUCIOTHBIE U BOCCTAHOBUTEIIbHBIC
cBoicTBa. Cynbduasl. CEepHUCTHIN Ta3 KaK KUCIOTHBIN OKCU. OKUCIUTENIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOTO ra3a.
[Tony4yeHune cCepHUCTOTO ra3a B MPOMBIIUICHHOCTU U Jabopatopuu. CepHuctas kuciota u ee conu. CepHbiil anruapua. CepHas
kuciora. CBOMCTBa KOHIEHTPUPOBAHHOW U pa30aBICHHON CEPHOM KUCIOTHI. [[elicTBHE KOHIIEHTPUPOBAHHON CEPHOM KUCTOTHI Ha
caxap, MeTaJllbl, HeMETaJLIbL, CyIbPuabl. Tepmuueckas ycTOHUMBOCTh Cylb(daTroB. KauecTBeHHas peakiys Ha CEPHYIO KUCIIOTY U €€
cosid. THocepHas KUCIOTa U TUOCYJIb(aTHI.
Asom u e2o coeduneHus. DNEMEHTbl MOArpynnbl azora. OOIIas XapaKTepucTUKa NOArpymIbl. PU3NYECKHE CBOMCTBA MPOCTBIX
BemecTB. CTpoeHHe MoJIeKyslbl a3zoTa. PuU3MUecKHMe W XMMUYECKHE CBOMCTBa a3oTa. [loiydyeHue a3ora B MNPOMBILUIEHHOCTH H
naboparopuu. Hutpuapl. AMMUak — ero nojiydeHue, pu3ndeckue U XuMuueckue cBoiictBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB
ammuaka. Conu ammonus. lloBeneHue cosieil aMMOHMSI MpPHU HarpeBaHWM. AMMHUAK KakK BOCCTAHOBHTEINb. [IprMeHeHHe aMMHaka.
Oxcunbl azorta, ux nonydenue u coiictBa. Oxcun aszora(l). Oxucnenue oxcupa azora(ll) kucmopomom. Jumepusarusi oxcuia
azota(IV). Azorucras kuciota u ee coiid. HUTpUTHI Kak OKHCIHUTENTH M BOCCTAHOBUTENHU. A30THasi KUCIOTa — (PUBMYECKHE U
XUMHUUYECKUE CBOMCTBA, mnojiydeHue. OTHOIICHWE a30THOW KHUCIOThI K MeTaulaM M HeMeTaulaM. 3aBHUCUMOCTb MPOJYKTa
BOCCTAHOBJICHUS] Q30THOW KUCJIOTHI OT aKTHBHOCTH METAJIJIA U KOHILIEHTPAIIMU KUCIOThI. TepMuueckasl ycTOWYMBOCTh HUTPATOB.

Docghop u e2o coeounenus Annorponus pocopa. Xumuueckue cBoiicTBa pochopa (peakuuu ¢ KUCIOPOI0M, TaJIoreHaMH,
MeTaJlIaMH, CJIO’KHBIMHU BEIIECTBAMU-OKUCITUTESAMHY, 1iesodamu ). [lomydyenune u npumenenue pochopa. @ochopHbIi aHTHAPHU].
OptodocdopHas u MetadochopHast KUCIOTHI U ux cojiv. KauectBenHas peakuus Ha oprodocdartsl. Paznoxenue oprodochopHoit
kucioThl. [Tupodocdopnas kucinora u nupodocdarel. Dochunasl. Dochun. Xnaopuasl pochopa. Oxcun pocdopa(lll), pochopucras
KHCJIOTa U €€ COJIH.

Yenepoo. Annotponus yriepoaa. CpaBHEHHUE CTPOCHHS U CBOMCTB rpadura v anmasza. DyiiepeH Kak HOBas MOJeKyJsipHas gopma
yriepoaa. I'paden xkak MoHocoi rpadura. YTriepoaHble HAHOTPYOKH. YT0Jib. AKTUBUPOBAHHBIM yrojb. AncopOius. XUMHUUECKUe
cBorcTBa yras. Kapouasl. I'maponus kapOuaa kanbius U kapouaa amtoMunus. KapOuasl nepexoHbIX METaUIOB KaK CBEPXMPOYHbIE
matepuanbl. Okcunbl yriepoaa. OOpa3oBaHHWE YrapHOTO Ta3a TPH HEMOJIHOM CrOpaHMM YIJisA. YTOJIb W YrapHblii ra3 Kak
BoccTaHOBUTENH. Peakius yrapHoro rasza ¢ pacruiaBamu mienodeit. CuHTe3 (hOpMHATOB M OKCAJNAaTOB. YTJEKUCIBIN ra3. YTolbHas
KucioTa u ee conu. [loBenenne cpeTHUX M KUCTBIX KapOOHATOB MPU HATPEBAHHH.

18



Kpemmnuii. CBolicTBa MpOCTOro BelleCcTBA. Peakuuu ¢ XJ0poM, KHUCIOPOAOM, pacTBopaMu menodyed. OKcuJ KpeMHUs B MPUPOJE U
TexHuke. KpeMHueBbIe KUCIOTHI U UX coliu. ['uaponus cunukatoB. CHilaH — BOJIOPOJTHOE COEAMHEHUE KPEMHUS.

b o p. Oxcun 60opa. bopnas kucnora u ee conu. bypa.

JdeMmoHcTpanuu.

1. l'openue Bogopoaa. 2. Ilonyuenue xiopa (onsIT B mpobupke). 3. OnbITsl ¢ OpoMHOM Bo0M. 4. OKUCIUTENbHBIE CBONCTBA pacTBOpa
rurnioxjoputa Harpus. 5. IlnaBnenue cepnl. 6. I'opeHue cepel B kuciopoae. 7. BzaumopelictBue xeneza ¢ cepoil. 8. I'opeHue
cepoBojopoaa. 9. Ocaxaenue cynabpunon. 10. CoiictBa cepuuctoro rasa. 11. [leficTBue KOHIIEGHTPUPOBAHHOM CEpHOM KHUCIOTHI Ha
Mellb U caxaposy. 12. PactBopenne ammuaka B Boge. 13. OcHOBHBIE CBOMCTBa pacTBopa ammuaka. 14. Katanutuueckoe okucieHue
ammuaka. 15. Ilonyuenue oxcuna azora(ll) u ero okucnenue Ha Bo3ayxe. 16. JleiicTBue a30THOM KUCIOTHI Ha Mmeab. 17. 'opeHue
docdopa B kucnopoze. 18. [IpeBpaienue kpacHoro ¢ocdopa B Oelblii U ero cBeueHue B TemMHoTe. 19. B3aumoneiicteue dpochopHoro
auruapuna ¢ Boaou. 20. OOpa3ubl rpaduta, anmasza, kpemaus. 21. ['openne yrapHoro raza. 22. TyiieHue MIaMEHHU YTJIEKUCIIBIM
razom. 23. Paznoxxenue mpamopa.

JlabGopaTopHbIe ONbITHI.
1. ITonydenue xa0pa U U3y4EHUE €r0 CBOKCTB.
2. O3HaKOMJICHUE CO CBOMCTBAMH XJIOPCOAEPKAIIUX OTOEIUBATEICH.
KauecTBeHHast peakiysl Ha TaJIOTE€HUT - HOHBI.
3. CBolicTBa OpoMa, Hoza u ux cojieid. Pa3nokeHue nepokcuaa Boaopo/ia.
OxuciieHue nou/l -MOHOB IEPOKCUIOM BOJIOPO/ia B KUCIIOHN cpefie.

4. I3yuyeHune CBOMCTB CEPHOM KHUCIIOTHI U €€ COJIEH.

5. V3yueHue CBOWCTB BOJAHOTO PacTBOpPa aMMHAKa.

6. CBoiicTBa coseit amMmonusi. KauectBeHHas peakius Ha Gocdar-HoH.

7. KauecTBeHHas peakuusi Ha KapOoHAT-UOH. PaznoxkeHue rugpokapOoHaTa HaTpu.

8. McniblTaHKe pacTBOpa CUIIMKATa HATPUS HHAUKATOPOM.

9. O3HakoMJyIeHHE C 00pa3uaMu MPUPOIHBIX CUITHMKATOB.

IIpakTnueckas padora Nel. [lonyuenune Bonopona.

IIpakTuueckasi padora Ne 2. [TonyyeHne XJ10poBOOPOIA U COJISTHOM KUCTIOTHI.
IIpakTnueckas padora Ne 3. [lonyyeHne aMmmuaka U U3y4eHHE €r0 CBOMCTB.

IIpakTnueckas padora Ne4. [lonyueHne yrieKuciioro rasa.

IIpakTnueckas padora Ne 5. BellioTHEHHE SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «HemeTauib.
KonTpoabnas padora Nel no teme «Hemetauibny.
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Tema 2. O0mue cBoicTBa METAJLJIOB (4 4.)

Obwuti 0630p snemenmos - memasnnog. CBOMCTBA MPOCTHIX BEMIECTB-METALIOB. MeTaluIn4ecKue KpucTauinyeckue pemerku. CIuiaBsl.
XapaktepucTuka HanboJsiee U3BECTHBIX CIIaBOB. [loiydueHne u npuMeHeHne METaJIOB.

Tema 3. MeTasuibl ri1aBHbIX moarpymm. (18 4.)

Ll]enounvie memannvl— oOWAs XapaKTEPUCTUKA MOJATPYIIbI, XapaKTepHble peakiuu HaTpus W Kanua. CBOWCTBA IIETOYHBIX
MeTaioB. [lonyuenune menounsix MetaiuioB. Coaa U eaKkuil

HATp — BaXXKHEUIINE COCAUHEHUS HATPHUS.

Bepunnuii, maenuii, wenounozemenvHovle memanivi. Mariuii W KalbliMi, UX oOIIas XapaKTepUCTHKAa Ha OCHOBE IIOJIOKEHUS B
[lepuoguueckoii cucreme anemeHToB [[. M. MenneneeBa u ctpoenus atomoB. IlonmyueHnue, puznueckne U XMMUYECKHE CBOMCTBA,
MPUMEHEHUE MarHus, KaJIbIUs U UX CoeNUHEHUN. AM(OTEpHOCTh OKCcHAa U ruapokcuia oepuuins. JKEeCTKOCTh BOJIBI U CIIOCOOBI €€
ycTpaHenus. OKpacka riaMeHu COJISIMU HIEJIOYHBIX U IIEJI0YHO3EMEIbHBIX METAJLIOB.

Amomunuii. PacipocTpaHeHHOCTh B IPUPO/Ie, PU3NUECKHE U XUMHUECKHUE CBOMCTBA (OTHOIIECHUE K KUCIOPOy, FaJloreHaM, pacTBOpaM
KHCJIOT U IIEeJI0Yeil, allfoMoTepMus). AMPOTEpHOCTh OKcUAa U ruapokcua amomuaus. Conu amomunus. [lonHoe pasnoxeHnue Boaou
COJICH aTIOMHUHUS CO CIA0BIMU JBYXOCHOBHBIMU KHCJIOTaMHU. AJTIOMUHATHI B TBEPAOM BUJI€ U B pacTBope. [IpuMeHeHue amoMuHus.
CoenvHeHNs aTIOMUHUS B HU3LIUX CTENEHAX OKHCIICHHUS.

Onoso u ceuney. Duzndyeckue U XUMHUYECKHE CBOMCTBA (PEaKIMU C KUCIOPOAOM, KucioTamu), npumeHenue. Conu omnosa(ll) u
cBuHIA(Il). CBUHIIOBBIN aKKyMYJISITOP.

Tema 4. Metauibl N000YHBIX MOATPYNIL (28 4.)

Memannvt nob6ounsix nooepynn. OCOOEHHOCTH CTPOCHHS ATOMOB TIEPEXOHBIX METAJIIOB.

Xpom. OuU3NYECKUE CBOWMCTBA, XMMHUYECKHE CBOMCTBA (OTHOIICHHWE K BOJISHOMY Mapy, KHUCIOPOIY, XJIOPY, pacTBOpaM KHCIOT).
M3MeHeHne OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB U THIAPOKCHUIOB XpOMa C POCTOM CTENEHU
okucienus. AMdorepHble cBoiicTBa okcuaa u ruapokcuaa xpoma(lll). Oxucnenue coseir xpoma(Ill) B xpomatel. B3aumubie
Mepexo/ibl XpOMATOB U IUXPOMATOB. XPOMAThI U IUXPOMATHI KaK OKUCIUTEIIH.

Mapeaney — (usnveckue U XUMHUYECKUE CBOMCTBA (OTHOIIEHHE K KUCIOPOAY, XJIOpY, pacTBopam kucioT). Okcun mapranua(IV) kak
OKUCIIUTEIb U KaTanu3aTtop. [lepMaHranar kaiaust Kak OKUCJIUTENb. MaHTaHAT Kajiis U €r0 CBOMCTRA.

Kenezo. Haxoxnenue B mpupojie. 3HaUeHUE xkeje3a JJIsi opraHu3Ma udesioBeka. dusndeckue cBoicTBa kesesa. CIiaBbl kKejesa ¢
yriepoaoM. XuUMHUUYECKHEe CBOMCTBA xkeje3a (B3auMOJICUCTBUE ¢ KUCIOPOAOM, XJIOPOM, CEpOH, yrieM, KUCIOTaMH, paCTBOPAMHU COJICH ).
CpaBHEHHE KHUCJIOTHO-OCHOBHBIX M OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB ruapokcuaa skenesa(ll) u rugpoxcuna xemnesa(Ill).
Comu xene3a(Il) u xeneza(Ill). Meroasr mepeBoaa cosneit sxenesa(ll) B
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comma kene3a(lll) m obparno. OxucnutenpHBIE CBOWCTBa coenuHeHui >kenesa(lll) B peakmusx ¢ BOCCTAaHOBUTEISIMH (HOIUIOM,
Menbio). [luanuaaeie kKoMIuiekchl sxene3a. KauectBennsie peakiiuu Ha noHsbI xxene3a(ll) u (III).
Meos. Haxoxnenue B npupojie. usnyeckne u XMMHUYECKUE CBOWCTBA (B3aMMOJIEUCTBHUE C KUCIOPOOM, XJIOPOM, CEpOH, KUCIOTaMu--
okuciutesnsimu). Comu meau(Il). Menusiit kynopoc. Ammuakatsel Meau(l) u meau(Il). [Honyuenue okcuaa meau(l) BoccTaHOBIEHHEM
ruapokcuaa meau(Il) rimroko30it.
Cepebpo. duznueckne 1 XMMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C CEPOM, XJIOPOM, KUCIOTAMU-OKUCIUTENIMU ). OcaxaeHue OKCHIa
cepeOpa npu IeHCTBUHM 1EJI0YM Ha coliu cepedpa. AMMuakatsl cepedpa kak okuciutenu. KauecTBeHHas peakiusi Ha HOHbI cepedpa.
3onomo. Gusnveckue U XMMUYECKHE CBOMCTBA (B3aMMOJCHCTBUE C XJIOPOM, «IIapCcKoil BoJiKOi». CrocoObl BbIACICHUS 30JI0Ta U3
30JI0TOHOCHOU ITOPO/IBL.
[unx. ®u3nveckre U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C rajJlor€HaMu, KUCIOPOJIOM, CEpO, paCTBOpaMU KUCIIOT U IIEI0UeH).
AMGOTEPHOCTH OKCH/IA U TUAPOKCUIA ITUHKA.
Pmymey. IlpencraBnenue o CBOMCTBAX PTYTH U €€ COCTUHEHUSX.
JdeMoHcTpanuu.

1. Konneknusa meTamios.

2. KoJnekiysi MUHEPAJIOB U PY/I.

3. Komnekuus « ATIOMUHUID.

4. Konnekuus «2Kene3o v €ro CrijiaBb»

5. B3auMoiercTBre HATpUS C BOJOM.

6. OxpalmBaHue IIaMEHU COJISIMHU IIEJIOYHBIX U HIEJI0YHO3EMEIbHBIX METAIIIOB.

7. B3anmMoiecTBUE KabLUsl C BOJOM.

8. [InaBiieHNE aIFOMUHUSL.

9. B3anmoieicTBUE aTFOMUHUS CO IETOYBIO.

10. BzaumoeiicTBrE XpoMa C COJITHONM KUCIOTON Oe3 J0CTyIa Bo3ayXa.

11. Ocaxnenne runpokcuaa xpoma(Ill) u okucieHne ero NnepoKCUI0M BOI0PO/IaA.

12. B3anmHbIe EPEX0pl XpOMATOB U JUXPOMATOB.

13. Paznoxxenue quxpoMara aMMOHMS.

14. Amomotepmus.

15. Ocaxnenne runpokcuaa xene3a(lll) u okucieHne ero Ha Bo3ayxe.

16. Beigenenue cepebpa u3 €ro cojeil 1ecTBUEM MEIH.
JlaGopaTopHble ONbITHI.
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10. OxpammBaHue MIAMEHU COSAUHECHUSIMU IIEJTOYHBIX METAJUIOB.

11. O3HakoMIIeHHE C MUHEpaJaMU U BaXXHEHIITUMU COCIMHEHUSIMU IIETOUYHBIX METAJIIOB.

12. CBolicTBa COeAMHEHNN IICIIOYHBIX METAJIJIOB.

13. OkpammBanue TUIAMEHH COISIMU IIEJIOYHO3EMETBHBIX METAILIOB.

14. CBolicTBa MarHus U €ro COCIUHEHUH.

15. CBolicTBa coeJUHEHNN KaIbIIH.

16.KecTKOCTEH BOJBI.

17. B3aumoielicTBME aTIOMUHUSA C KUCIOTAMU U IIEJIOYaAMH.

18. AMdoTepHbIe CBOMCTBA TUAPOKCUIA ATFOMUHUS.

19. CpoiicTBa 0JI0Ba, CBUHIIA U UX COCAUHCHUM.
20. CpoiicTBa coJyeit Xxpoma.
21. CpoiicTBa MapraHiia ¥ €ro COeIMHECHUM.
22. 3yueHne MUHEPAJIOB KeEJe3a.
23. CroiicTBa xeine3a. KauecTBeHHbIE peakilny Ha HOHBI kelne3a. [lonyyenue okcuma meau(l).
24. CBoiicTBa MeIH, €€ CINIaBOB U COCIUHCHUM.

25. CBolicTBa IIUHKA U €70 COEAUHEHHU.

IIpakTuyeckas padora Ne6. [lomydenre ropbkoit coiam (CEeMUBOIHOTO CyJib(aTa Maruus).

IIpakTnueckas padora Ne 7. [TonyueHue amoMOKaJIUEBBIX KBACILIOB.

IIpakTnueckas padora Ne§. BoinogHeHre SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «MeTaljIbl IJIaBHBIX MOATPYIID.
IpakTnueckas padora Ne9. [lonydeHre MeqHOTO Kymopoca.

IIpakTnueckas padora Nel0. [TonyyeHue xene3HOro Kymnopoca.

IIpakTuyeckas padora Ne 11. BrinonHeHne 3kcnepuMeHTAIBHBIX 33724 10 TeMe «MeTaibl MOOOYHBIX TOATPYIII.
KounrpouabHas padora Ne 2 o teme «MeTtamib».

Tema 5. Crpoenue Bemectna (14 4.)

Cmpoenue amoma. Hyximmnasl. M30Tomnbl. Tumnsl pagrnoakTUBHOTO pacnana. TepmosiaepHbil cuHTe3. [loilydeHre HOBBIX 3JIEMEHTOB.
Anepusie peakiiuu. CTpOCHHE JIEKTPOHHBIX 000J104eK aToMOB. [IpencrapieHue o KBaHTOBOM MexaHuke. KBaHTOBbIE yncia. ATOMHBIE
opOutanu. Paanyc aroma. DIeKTpOOTPULIATEIBHOCTD.
Xumuueckas ceéazwb. Bunpl xumudeckoi cBsizu. KoBasieHTHas CBSI3b U €€ XapaKTePUCTUKHU (JIJIMHA CBSI3U, MOJISPHOCTD,
MOJISIPU3YEMOCTb, KPAaTHOCTh CBA3M). MloHHas CBs3b. MeTaruinueckas CBs3b.
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Cmpoenue meepovix men. Kpucrammyeckue u amopdubie Tena. TUMbl KpUCTATUYECKUX PEIIETOK METaNIOB U MOHHBIX COCAMHEHU.
MexMOIIeKyJIIIpHbIE B3aUMOJAEHCTBUA. BogopoaHast CBs3b.

Hemoncrpanumn. 1. Kpucrtannmueckue pemerku. 2. Moaeiam MOJIEKyII.

Tema 6. TeopeTnueckoe onucaHue XUMUYECKUX peaknuid (27 4.)

Tennosoti a3¢ghghexm xumuyeckou peakyuu. IHTOTEPMUYECKHUE U HIK30TEpMUUECKHE peakinu. 3akoH ['ecca. Temnora o6pazoBaHus
BelecTBa. DHeprus cBszu. [lonarue 06 suransnuu. [lonstue 06 suTponuu. Bropoit 3akoH TepmoanHaMuku. JHeprus ['n6oca u
KPUTEPUH CAaMOTIPOU3BOIBHOCTA XUMHUYECKON PEAKIINH.

Ckopocmob xumuueckou peakyuu U €€ 3aBUCUMOCTb OT IPUPOABI PEArUPYIOIIUX BEIIECTB, KOHIEHTPALUA PEArEHTOB, TEMIIEPATYPHI,
HaJIM4YMsl KaTalnu3aTopa, IUIONaJau MOBEPXHOCTH PEAarupyronInX BellecTB. 3akoH AeicTByromux Macc. [Ipasuno Bant -I'odda.
[TonsiTue 00 PHEPrUM aKTUBALMU U 00 PHEPreTUYecKOM npoduiie peakuuu. ' OMOTeHHBIN U TeTeporeHHbIi Katanus. [Ipumepsl
KATATMTUYECKUX TIPOLECCOB B TEXHUKE U B KUBBIX Oprann3mMax. @epMeHThl Kak OMOJIOTMYECKUE KaTaaIu3aTopBbl.

Obpamumvie xumuyeckue peaxyuu. Xumudeckoe paBHoBecue. [Ipunnun Jle Illatense. Koncranta paBHOBecus. PaBHoBecue B
pactBopax. KoHncranTel nucconmanuu. Pacuer pH pacTBOpoB CHIIBHBIX KUCIIOT U 1enouel. [Ipouszgeedenue pacmeopumocmu.

Psao akmusenocmu memannos. Ilonatre o cTaHIapTHOM 3JEKTPOJHOM MOTEHUHMAJE U 3IEKTPOJBHKYIIEH CUJie peakuu. XUMUYECKUe
VCTOYHHUKHU TOKA: TAIbBAHUYECKHUE JIEMEHTHI, aKKyMYJISATOPHI U TOILIMBHBIE 3JIEMEHTHI. DJIEKTPOJIA3 PACIUIABOB U BOJHBIX PACTBOPOB
IIEKTPOJIUTOB. 3AKOHbL 2IEKMPOU3A.

JdemMoncTpanmu.

1. DK30TEpMUYECKHE U SHIOTEPMUUECKUE XUMUYECKUE PEAKIINH.

2. TenioBble SBIEHUS MIPU PACTBOPEHUU CEPHOM KUCJIOTHI U aMMHAYHOM CEJIUTPHI.

3. 3aBUCUMOCTB CKOPOCTH PEAKLMU OT MPUPOJIbI BELIECTB HA IPUMEPE B3aUMOICUCTBHS paCTBOPOB PA3JIMYHBIX KMCIOT OJMHAKOBOM
KOHIIEHTPAILlUHU C OJIMHAKOBBIMHU KyCOUKaMU (TpaHyJIaMH) IIUHKA U OJMHAKOBBIX KyCOUYKOB Pa3HbIX METAJJIOB (MarHus, [IMHKA, KeJe3a)
C PacTBOPOM COJISTHOM KUCITOTHI.

4. BzanmoeicTBHE pacCTBOPOB CEPHOM KUCIOTHI C pAaCTBOPaMH THOCYJIb(aTa HATPHsI Pa3IMYHON KOHIIEHTPALUU U TEMIIEPATYpPHI.

5. Pa3noxenue nepokcuaa BoJopoaa ¢ MOMOIIbI0 HEOPraHUYECKUX KaTaTIu3aTOPOB U MPUPOIHBIX 0OBEKTOB, COAEPIKALUX KaTanasy.
JlaGoparopHbie onbIThbl. PAKTOPHI, BIUSIONIME HA B3aUMOJICHCTBUE METAJIa C PacTBOpaMu KHUCJIOT. CMEIIEHWE XUMHUYECKOIO
paBHOBECHS NPU YBEJIMYEHUH KOHIEHTPALUHA PEareéHTOB U MPOAYKTOB.26. KaTanuTtuyeckoe pasiioxkeHne nepokcuaa BOA0poaa
IIpakTnueckas padora Nel2. CKOpoCTh XUMHUYECKON PEAKLIUH.

IpakTnueckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabhas pabora Ne3. TeopeTnueckue OCHOBbI XUMHUU.

Tema 7. Xumnueckas texsHosiorus (10 4.)
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OcHognble npunyunsl xXumuyecko mexuonocuu. [Ipou3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIOCOOOM. XHUMH3M mporecca. Cripbe
JUISL IPOU3BOJICTBA CEPHOM KUCIIOTHI. TE€XHOJIOTMYECKask cXeMa Ipouecca, Nporecchl u annapatel. [Ipon3BoacTBo ammuaka. XuMu3M
nporecca. OnpeneneHue ONTUMAIBHBIX YCIIOBHI NPOBEACHUS peakuu. [[puHINI HUPKYJIALNY U €r0 peaau3alus B TEXHOJIOTHYECKON
cxeMe.
Memannypeus. Yepnas Mmetaiyprus. JloMeHHbIN mporiece (ChIpbe, YCTPOHCTBO JOMEHHOM MeUr, XMMHU3M Iiporiecca). I[Ipou3BoacTBo
CTaJiy B KUCJIOPOAHOM KOHBEPTEPE U B DJICKTPOIICUAX.

Opeanuueckuti cunmes. CUHTE3bI HA OCHOBE CHHTE3-ra3a. [[pon3BoacTBo MeTaHoIa.

DKoJiorus U nmpodieMa OXpaHbl OKPYKAIOIIEH cpe/ibl. 3eeHast XUMHUSL.
Hemoncrpanumu. 1. Cpipbe 111 IPOU3BOACTBA CEPHOM KUCIIOTHI.
2. Mopenp KUIAIIETO CIIOA.

3. XKene3nas pyna.
4. O06pa3Iibl CIIJIaBOB XKeJe3a.

Tema 8. Xumust B noBceHeBHOM Kku3HHU (8 4.)
Xumus nun. JKupbl, O€NlKH, yriieBOJibl, BUTaMUHBbI. [lumieBbie 100aBKH, MX KiIaccUPUKAIMs. 3alpelieHHbIe U pa3pelieHHbIC
nuiieBbie 100aBku. JlekapcTBeHHbIe cpencTBa. Kpacku u murMeHThl. [IpUHINITBI OKpalIuBaHUs TKaHEH.

Tema 9. Xumus Ha cay:k0e oomecTna (7 4.)
Xumust B ctpoutenbcTBe. llement, O6etoH. Ctekno W Kepamuka. TpaaullMOHHBIE W COBPEMEHHBIE KEpPaMHUYECKHUE MaTepHalIbl.
CepxmnpoBojsiias Kepamuka. beiToBas xumus. OtOenuBarolide CpeacTBa. XUMHS B CEIbCKOM XO03McTBe. MHCEKTHUIMIBI U
nectuuabl. CpelicTBa 3alllUThl pacCTEHUN. PenesieHTsl.

Tema 10. Xumusi B coBpeMeHHOI Hayke (4 4.)

OcobGeHHOoCTH COBpeMEHHOM Hayku. MeToaomorus HaydHoro ucciegaoanus. [Ipodeccus xumuka. Maremarnueckass XUMHSI.
[Touck xumudeckoi uapopmaiuu. Padbora ¢ 6a3amu JaHHBIX.
JdemoHcTpanuu.

1. ITumeBkie kpacuTeny.

2. KpameHune TKaHeu.

3. OrbenuBaHue TKaHEH.

4. Kepamuueckue MaTepuabl.

5. lIBeTHBIE CTEKIIA.

6. Komneknust « TominBo U €ro BUALD.
JlaGopaTopHble ONbITHI.
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2’7. 3HAKOMCTBO C MOIOILIUMH CPEACTBAMU. 3HAKOMCTBO C OTOEJIMBAIOIIUMU CPEICTBAMH.
28. Kneun. 29. 3HaKOMCTBO ¢ MUHEPATLHBIMU yIOOPEHUSIMU U U3YUCHHE UX CBOWCTB.
Konrpoabnasi padora Ne 4. MitoroBast KOHTpoJIbHas paboTa.

IIpoerksi (20 1) [IpumepHBIE TEMBI.

Bpenna nu ryOHas nomana?

["anbBaHOIIACTUKA U TAIbBAHOCTETHSI.

['1e MOKHO KCIIOIB30BaTh OTPAOOTABIINE ABTOMOOMIbHBIC ITUHBI?
['eorpadust XUMHUYECKUX Ha3BaHMIA.

3HaueHHE PACTBOPOB JIJIsI OMOJIOTUH M METUITMHBI

HckyccTBo hoTorpaduu u xumus

Kak BoiIensat0T 23HpHbIE Macia U3 pacTeHUI

Kakue BemecTBa Ha3pIBAOT AYITUCTBIMHE?

. Kakue BosIOKHA MOXKHO MOJIYYUTh U3 IEJUTIOJIO3bI?

10 Kakue macna Ha3piBatOT 3UpHBIMU?

11.Kakue MOJIeKyJIbl MOKHO Ha3BaTh TUTaHTaMu?

12. TokCUKaHTBI U aJZICPTCHBI B OKPYXKAIOIIICH cpejie.

13. YHUKAIBLHBINA MES.

14. Xumuyeckue BelecTBa BOKPYT Hac.

15.Yem gamMbl myApsST HOCHUK?

16.Yem MOXHO 3aMEHUTH HATYyPATbHBIN KaydyK?

ooNOOR~ODE

Yueono-temarnuecknii miian 10 kaacc (2020 -2021 y4eoHblIi rojx)

Pazgea KosmuyecTBo yacoB B padoueii nporpamme
I'naBal. [ToBTOpeHue u yriyOiaeHue 3HaHUI. 12
['maBa 2. OCHOBHBIE OHATUS OPTAHUYECKON XUMUHU. 12
['naBa 3. YraneBomopoasl. 47
I'naBa 4. Kucnopoaconepskaime opraHu4eCKue COeIMHEHUS. 32
['maBa 5. A30T — u cepocoaepkaliyie OpraHudeCKUe COETUHECHUSI. 19
I'naBa 6.bronornueckn akTUBHBIE BEIIECTBA. 32
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['nmaBa 7. CuHTETUYECKHE BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS 8
O06001enne o Kypey « Opranndeckasi XuMusi» 8
Bcero: 170

IIporpammoii npexycMmorpeno B 10 kiacce:

Bcero | monmyronue 2 MoJIyrojine
KoHTposbHBIX paboT 5 2 3
[TpakTHdeckux padot 13 3 10

Yueono-temarndecknii muian 11 kaacc (2021 -2022 y4e0HblIii rox)

Paznen KoJsn4yecTBo yacoB B padoueii mporpaMmme
I'maBa 1. Hemeraminl 50
I'maBa 2. O01Me CBOICTBA METAJJIOB 4
I'maBa 3. MeTajuibl TIIaBHBIX OATPYIIT 18
I'naBa 4. MeTayuibl MOOOYHBIX TOATPYIII 28
I'naBa 5. CTpoeHue BenecTra 14
I'maBa 6. TeopeTnueckoe ONMUCAHNE XUMUYECKUX PEAKIUN 27
I'naBa 7. XuMuueckasi TEXHOJIOTHSI 10
I'naBa 8. Xumus B NOBCEHEBHOM KU3HU 8
I'maBa 9. Xumus Ha ciyx06e obriecTra 7
I'maBa 10. Xvimusi B COBpEMEHHOM HayKe 4
Bcero: 170

26



IIporpammoii npexycmorpeno B 11 kiacce:

Bcero 1 mosnyrogue 2 TIOJIyTrOiue
KoHTpoapHbIX paboT 4 1 3
[TpakTrdeckux padbor 10 5 5

@opMBblI OPraHn3alny y4eOHOH 1eATeIbHOCTH
Bo3MokHBI creyrone Opranu3anuoHHbie GopMbl 00yUeHus
* K1accHo — ypouHas (M3y4eHHE HOBOTO, IPAKTUKYM, KOHTPOJIb, IOMOJIHUTENbHAsA pad0oTa, YPOKU-3a4€Thl, YPOKH — 3aILUTHI
TBOPUYECKUX 3aJaHuil). B 1aHHOM cilyyae MCIOJIb3YIOTCS BCE TUIIBI OOBEKTOB; IPH BBIMOIHEHUH MPOEKTHBIX 3aJaHUI MOUCK
UH(OpMAIMU OCYIIECTBIISIETCS YHAUTUMUCS MTOJ] PYKOBOJCTBOM YUHUTEIIS;
* UHOUBUOYAbHAS U UHOUBUOYANU3UposaHHasi. Takue GopMbl pabOThI MO3BOJISIOT PETYJIUPOBATH TEMIT TPOJABUKEHUS B OOYUCHUHU
KaXXJI0T0 MIKOJIbHUKA COOOPa3HO €ro CoCOOHOCTSIM.
* 2pynnosasi. MOXHO OpraHu30BaTh pabOTy IPYII YYAIKUXCS IO MHAUBUAYAIbHBIM 3aAaHusaM. [IpenBapurenbHo yuuTenb popMupyeT
0JI0KM OOBEKTOB UM OOIIMI OJIOK, HA OCHOBAaHUU JEMOHCTPALIMUA KOTOPOTO MPOUCXOIUT O0CYKAEHHE B rpynmnax oOuiei npooiembl
160 (TIpU HATMYMK KOMIIBIOTEPHOTO KJIacca) MUHU-33]1a4, KOTOPBIE SBJIIOTCSI COCTABHOM YacThIO 00IIel yueOHOM 3a/1a4u;
* BHEKJIACCHAS, UCCNe008aAMENbCKAS, KPYIHCKOBAS,
* camocmosmenbHas paboma ydamuxcs Mo U3y4eHnI0 HOBOTro MaTepHana, OTpaboTKe y4eOHbIX HAaBBIKOB U HAaBBIKOB MPAKTUYECKOTO
MPUMEHEHUS TPUOOPETCHHBIX 3HAHUI; BHITIOTHEHUE HHIUBUIYAIbHBIX 33JIaHUN TBOPUECKOTO XapaKTepa.
Kpurepuu ouenku
Bricokuii ypoeHnb (OTMeTKa «5») - BeinosiHeHo 90-100% 3ananuid.
[ToBbIieHHbIN ypoBeHb (OTMETKa «4») - BeinoaHeHo 70-89% 3anaHuid.
bazoBsiit ypoBens (OTMeTKa «3») - BbimosiHeHO 50-69% 3amanmuii.
Huskuii ypoens (OTMeTKa «2») - BbIoJIHEHO MeHee 50% 3amanuii
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IIpuopureTHbie (pOPMBI M METOABI PAGOTHI € 00YYAKOIIMMHUCH.

B ocHOBe JesTeNbHOCTH - TEXHOJOTHS POOIEeMHOr0 00y4YeHUs, NeATEIbHOCTHBIA METOJ] B 00ydeHUHU. TeXHOIOTUs AeSITENbHOCTHOTO
METO/Ia TOMOTAeT YYWUTEII0 BKIIOYHUTH IIKOJbHUKOB B CAMOCTOSITEIBHYIO Y4Y€OHO-TIO3HABATEIbHYIO JI€ATEIbHOCTh, METO/IbI
WHTEPAKTUBHOTO 00yUYeHHUs, METOJI MPoeKToB. Ha ypokax xumuu ¢GopMHUPYIOTCS HEOOXOIMMbIE KOMIIETCHIIMH: 3HAHUE TEPMUHOJIOTUU
U YMEHHE €€ MPUMEHSATh, YMEHUE HAXOJUTh HEOOXOAMMYI0O HH(OpPMALUIO B PAa3HOOOPA3HBIX MCTOYHUKAX XUMHUYECKUX 3HAHUU;
pa3BUBAETCA U MOTUBUPYETCS CIIOCOOHOCTH K TBOPUYECKOM M MCCIE0BATENBCKOM NEITEbHOCTH.
[ToMHMO YypPOKOB «OTKPBITHUS» HOBOTO 3HAHUS, UCIIOIB3YIOTCS YPOKHU APYTUX THUIIOB:

e YPOKHM KOMILUIEKCHOTO UCIOJIb30BAHUS 3HAHUM;

e YPOKHM CHCTEMATH3AI[MY 3HAHW,

e YPOKH O0y4Yaromiero KOHTPOJIs, Ha KOTOPBIX yYalIUecs y4aTcsi KOHTPOJIUPOBATh Pe3yIbTaThl CBOEH yUeOHOU NEATeIbHOCTH;

e YpOKH peduieKcUM, TJE y4alllhecs 3aKpeIvIsiioT CBOE€ YMEHUE MPUMEHSATh HOBBIE CHOCOOBI ACHCTBUM B HECTaHAAPTHBIX

YCJIOBUSIX, y4aTCsl CAMOCTOSITENIHO BBISBJISITH U UCIIPABIIATH CBOM OIIMOKH, KOPPEKTUPYIOT CBOIO YUCOHYIO AESATEIbHOCTD;

e YPOKH aKTyaJW3alHlH 3HAHUN;

e YPOKU- IPAKTUKYMBI;

e HECTaHJAPTHBIC YPOKU: YPOKU-IIYTELUIECTBUS, YPOKU-BUKTOPUHBI;

¢ ypok#u ¢ ucnoiab3oBanreM MK T-TeXHOIOTHH U 3JIEMEHTHI 3/I0pOBbEeCOEPETatOINX TEXHOIOTUA.
Baxxnoli yacThio ydeOHOTO Tpoliecca SIBISETCS KOHTPOJIb, y4e€T W OICHKa JOCTIDKEHUW OOydYaroluxcsi BCEX KOMIIOHEHTOB
comepxkaHusi reorpaduueckoro o0Opa3oBaHUS (3HAHUS, YMEHHMS U HABBIKHM, OIBIT TBOPYECKOW MESITEIbHOCTH, SMOIMOHAIBHO-
[IEHHOCTHOE OTHOIIEHUE K MHUPY), a TAKXKE OIEHKA TUHAMUKH JTUYHOCTHOTO Pa3BUTHUS O0ydaromuxcs (posBIIEHUE TTO3HABATEILHOTO
WHTEpeca K IpeIMETY, (CaMOCTOSITEIbHOCTh, OPTaHU30BAHHOCTh, YMEHHE pa00TaTh B IPYIINE, YMIIATUS U TOJIEPAHTHOCTb ).
BaxHoe MecTO OTBOOUTCS B Kypce€ CaMOOLICHKE. [ JIaBHBIA CMBICIT CAMOOLICHKH 3aKJIFOYAeTCsl B PA3BUTUU YMEHUM CAMOKOHTPOJS y
YYEHUKA, CAMOCTOSITEIbHOMN IKCIEPTU3bl COOCTBEHHOM ACSTEILHOCTH.

Ouenka 3HAHUIN U YMEHUH y4aLIMXCH
OueHka yCTHOTO OTBeTa
OtMmeTka «5»:
OTBET MOJIHBIN U MTPABUIbHBIA HA OCHOBAHUY U3YUYE€HHBIX TEOPU;
MaTepuaj U3JI0KEH B OMPEICICHHON JJOTHUYECKOU MOCIIEN0BATEIBHOCTH, JUTEPATYPHBIM SI3IKOM; OTBET CAMOCTOSITEIIbHBIM.
OtMmeTKa «4»:
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OTBET IOJHBIN U NPABUJIBHBIA HA OCHOBAHUH U3YYEHHBIX TEOPUH;
MaTepHal U3JI0)KEH B ONPENEIECHHOW JOTMYECKON MOCIEA0BATENbHOCTH, MPU 3TOM JOMYUIEHbI ABE-TPH HECYIIECTBEHHBIE OIIMOKH,
UCITpaBJICHHBIC 110 TPEOOBAHUIO YUUTEIIS.
OtrMmeTka «3»:
OTBET MOJHBIN, HO IIPU ATOM JIONYIIIEHA CYIIECTBEHHAs OIMOKa UJIM OTBET HEMOJHBIN, HECBS3HBIN.
OtMmeTka «2»:
Py OTBETE OOHAPYKEHO HEMOHWMAHHME YYalllUMCS OCHOBHOTO COJEp)KaHMsS Yy4yeOHOro maTepualia WM JOMYIIEHbl CYIIECTBEHHBIC
OIHUOKH, KOTOPBIC YUALTUHCS HE MOXKET UCTIPABUTH MPU HABOSIIMX BOIIPOCAX YUUTETIS.
OtmeTtka «1»:
OTCYTCTBHE OTBETA.

OueHka 3KCNePUMEHTAIbHBIX YMEHUH
OneHka cTaBUTCS HA OCHOBaHWHU HAOJIOACHUS 32 yYalllMMHUCS U MUCbMEHHOTO OTYeTa 3a paldoTy.
OtmeTka «5»:
paboTa BHIMIOJIHEHA MTOJHOCTHIO U MPABWIIBHO, C/I€JIaHbl PABUIIbHBIE HAOIIOICHHS U BHIBOJIBI;
HKCIIEPUMEHT OCYIIECTBIIEH 10 IJIaHy ¢ YYETOM TEXHUKU O€30MaCHOCTH U MPaBUJI pPaOOTHI C BEIIECTBAMH U 000PY10BaAHUEM;
MPOSIBJIICHBl OPTraHU3AIMOHHO-TPYAOBbIE YMEHHUs (MOAJEPKUBAIOTCS YHCTOTa paboyero Mecra U MOPSAOK Ha CTOJie, IKOHOMHO
UCIIOJIb3YIOTCSl PEAKTHUBBI).
OtMmeTka «4»:
paboTa BBITIOJIHEHA TPABWIIBHO, CHIEJIaHbl TPAaBUIIbHBIC HAOMIO/IEHNS U BBIBOJIbI, HO MPU 3TOM IKCIEPUMEHT MPOBEJEH HE MOJHOCTHIO
VI JIOMYIIIEHbI HECYIIIECTBEHHBIE OMUOKH B pa0OTe C BEIIeCTBAMHU U 000PYI0BAHUEM.
OtMmeTka «3»:
paboTa BBINOJHEHA MPABWIBHO HE MEHEE YE€M HAMOJOBUHY WM JOMyLIEHA CYUIECTBEHHAas OIIMOKA B XOJ€ 3KCIEPUMEHTa, B
00BbACHEHHH, B 0pOpMIIEHUU PAOOThI, B COOJIIOIEHUN NIPABUJI TEXHUKHU O€30MaCHOCTU MpU paboTe C BelIeCTBaMU M 000PYJI0BAHHUEM,
KOTOpast UCTIPABIISIETCA M0 TPEOOBAHUIO YUUTEIS.
OtmeTka «2»:
JONyIIeHbl 1Be (M 0ojee) CylecTBEHHbIE OIMUOKM B XOJE€ DKCIIEPUMEHTa, B O0BSCHEHUHU, B OpopMIIeHUH padOThI, B COOJIIOICHUH
npaBuil TEXHUKU O€30MACHOCTU MpU padoTe ¢ BElIeCTBAaMU U O0OpYAOBAaHUEM, KOTOPHIE YYAIIMICS HE MOXET HUCIPABUTH JAXKE 1O
TpeOOBAaHUIO YUUTEIIS.
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OueHka yMeHUI pemaTh IKCNEPUMEHTAJIbHbBIE 321a41
OtMmeTKa «5»:
IIJIaH PEIICHUsI COCTABJIECH MPABUIIBHO;
MPaBUJIBHO OCYIIECTBJICH MOA00P XMMHUUYECKUX PEaKTUBOB M 000PYI0BAHUS;
JTAHO MOJIHOE O0BICHEHHE U CACJIaHbI BEIBOIEI.
OtMmeTka «4»:
IIJIaH PEIICHUsI COCTABJIECH MPABUIIBHO;
MPABUWIBHO OCYIIECTBJIEH MOJ00p XMMHUUYECKUX PEAKTHUBOB U O00OpPYO0BaHMS, IIPU 3TOM JOIMYIIEHO HE 00Jiee ABYX HECYIECTBEHHBIX
OIINOOK B OOBSICHEHHUH U BHIBOJIAX.
OtmeTka «3»:
IJIaH PEIICHUsI COCTaBJICH MPABWIHHO; MPABUIBLHO OCYILECTBICH MOJA00P XUMHUYECKUX PEAKTUBOB UM OOOPYJOBAaHMS, HO JIOMYIICHA
CyIIIECTBEHHAs OIMOKA B O0BSICHEHUH U BBIBOJAX.
OtmeTKa «2»:
JOMYIIEHBI 1Be (1 0oJiee) OMMOKH B TJIaHE PEIICHUS, B TOJ00PE XUMUUECKUX PEaKTUBOB M 000PYAOBaHUs, B 00BICHECHUH U BBHIBOJIAX.

OuneHnka yMeHHii peliaTh pacuyeTHbIe 3a1a49H
OtMmeTKa «5»:
B JIOTHYECKOM PacCy’KJICHUHU U PEIICHUH HET OIMMOOK, 3a/1aua periecHa parmoHaIbHbIM CIIOCOOOM.
OtMmeTKa «4»:
B JIOTMYECKOM PACCYKICHUU U PEIICHUH HET CYIICCTBEHHBIX OITMOOK, HO 3aJlaya pelieHa HepallMOHAIBHBIM CIIOCOOOM MJIH JIOMYIIIEHO
He 0oJiee IBYX HECYIIECTBEHHBIX OIITHOOK.
OtMmeTka «3»:
B JIOTUYECKOM PAaCCYKJICHUHU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIIEHA CYIIIECTBEHHAs OIIMOKA B MATEMAaTHUYECKUX pacyeTax.
OTtmeTKa «2»:
UMEIOTCS CYIIECTBEHHBIE OIMOKHU B JIOTUUECKOM PACCYKJICHUHU U B PEIICHUMU.

OuneHka MUCbMEHHBIX KOHTPOJIBLHBIX PadoT
OtMmeTKa «S5»:
OTBET TMOJHBIN U MPABUIIBHBIN, BO3MOKHA HECYIIECTBEHHAS OIIHUOKA.
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OtMmeTKa «4»:
OTBET HEMOJIHBIM WK TOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OtMmeTka «3»:
paboTa BBITIOJIHEHA HE MEHEE YeM HAIloJIOBUHY, JOMYIIIEHA OJIHA CYIIICCTBEHHAs OIIMOKA U MPH ATOM JIBE-TPH HECYIIICCTBEHHBIE.
OTtMmeTKa «2»:
paboTa BBITIOJIHEHA MEHBIIIE YeM HAIOJOBUHY WJIU COACPYKUT HECKOJBKO CYIIECTBEHHBIX OIITHOOK.

[Ipu oreHKe BHITIOJIHEHUS TUChbMEHHON KOHTPOJIBHOM pabOThl yUUTHIBAIOTCS TPpeOOBaHUS €UHOTO0 OphorpapuIecKoro pexxuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIbHYIO Pa00Ty KOPPEKTUPYET MPEANICCTBYIONINE IIPH BBICTABIEHUH OTMETKH 3a YETBEPTh, IMOJYTOIue,
TOJI.

Y4eOHO — MeTOAMYECKOE 00ecIIeYeHue
1. lns yyamuxes:
Yyeonuku: Xumus. 10 knacc. Yrayonennsiii yposens / B.B. Epemun, H.E. Ky3pmenko, B.M. Tepenun, A.A. JIpo3nos, B.B. JIyHus.
— 7-e u3n., crepeotun. — M.: llpoda, 2020;
Xumus. 11 knace. Yrimyonennsiii yposens / B.B. Epemun, H.E. Ky3smenko, A.A. JIpoznos, B.B. Jlynun. — 8-e uszn., crepeotun. — M.:
Hpoda, 2021;

s yuurens:

- Epemun B. B. Xumus. 10-11 k1. Meroauueckoe nmocooue / B.B. Epemun, A.A. [Ipo3nos, .B. Bapranora. — M.: Jlpoda, 2013.
-Epemun B. B u np. IIporpamma kypca xumuu ais 8-11 kimaccoB o0mieo0pa3oBatenbHbIxX yupexaeauil. — M.:JIpoda, 2009.

- Ky3emenko H. E., Epemun B. B. 2500 3agauy no xumuu ¢ pemenusiMu. — M.: Onuke, 2006.

- [IpumepHbie mporpaMMel o yueOHbIM nipeameram. Xumus 10-11 knaceel. Ctanaaptel BToporo nokosienus. — M.: IIpocsemienue,
2011.

- I'muuka H.JI. O0mas xumusi: yaeobHoe nocooue / H.JI. I'munka. — U3n. crep. — M.: Knopyc, 2016.

- 'munka H. JI., PabunoBuy B. A., Py6una X. M. 3agauu u ynpaxksenus no oomeit xumuu. — 2002.

2. UnopManMOHHO-METOANYECKAS U HHTEPHET-MOAAePKKA

1) XKypnan «Xumus B mkosey», razera «1 ceHTsOps» (Www.1september.ru)

2) Ilpunoxenue «XuMus», cCalT WWW.Prosv.ru (pyopuka « Xumusi»)

3) Hurepuer-mkona «IIpocsemenue.ru», online kypc u ap. (Www.internet-schooi.ru)

Ilepedennb caiiToOB /151 OPraHu3aluu padoThl ¢ 0JaAPEHHBIMH 1eThbMH
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http://www.1september.ru/
http://www.prosv.ru/
http://www.internet-schooi.ru/

HasBanwue calita DneKTpOHHBIN aapec

Cupuyc https://sochisirius.ru

Jlextopuym https://www.lektorium.tv

Hanomertp http://www.nanometer.ru

Caiit xumudeckoro gakyiabTeTa

OI'BOY BIIO «MockoBckuii I'ocyaapcTBeHHbll Y HUBepcuTeT uM. M.B. JIoMoHOCOBa»
http://www.chem.msu.ru/rus/weldept.html

[Tnomanka «YauBepcapuym» http://universarium.org/catalog

MO>HO M3yuuTh Ha cailte DI’ BHY «MHcTuTyT cTpareruun pa3sutus 00pa3oBaHUs
Poccuiickoii akamemuun oopazosanms» (http://form.instrao.ru/).

[IporpamMmbl BHEYpOUHOH AESATEILHOCTH pa3padaThiBAIOTCA MeAaroraMu
00pa3oBaTeNbHBIX OpPraHu3alfii CaMOCTOSATEIBHO, IPX 3TOM BO3MOKHO MCIIOJIb30BAaHUE
MaTepUaJoB, rpeacTaBieHHbIX Ha cate AO «3paTensctBO «IIpocBemenue»
(https://catalog.prosv.ru/item/37374, https://rosuchebnik.ru/material/programmaelektivnogo-
kursa-zanimatelnaya-khimiya/, https://rosuchebnik.ru/material/programmaelektivnogo-
kursa-khimicheskaya-tekhnologiya-pishchevogo-pro/).
(https://catalog.prosv.ru/item/37374, https://rosuchebnik.ru/material/programmaelektivnogo-
kursa-zanimatelnaya-khimiya/, https://rosuchebnik.ru/material/programmaelektivnogo-
kursa-khimicheskaya-tekhnologiya-pishchevogo-pro/)

3. Texuuueckue cpeacrsa 00y4eHust

[IpoekTop.

KommnerorepHas TexHuka

4. JKpaHHO-3BYKOBbIE MOCO0US

DJIEKTPOHHBIE YPOKHU U TECTHI «XMUMHSI B IIKOJIEN

5. YueOHo-11a00paTopHoe 000pya0BaHMe

Muxkposabopatopus

32


http://universarium.org/catalog

