


1. Ilnmanupyemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS
o0pa3oBaTeJIbHOM MPOrpaMmMbl 10 XUMHUH

[TnanupyemMble TNYHOCTHBIEC PE3YIbTAThl OCBOCHUS YU4€OHOI0 MpeIMeTa «XUMHUS Ha YTIyOIeHHOM
YpOBHE

[In1anupyeMbIMH JTHYHOCTHBIMH PE3Y/IbTaTaMU B PaMKaX OCBOCHUS y4eOHOTO MpeaMeTa «XUMHUsD» Ha
yriayOJIeHHOM YpPOBHE ABIAIOTCS: JlesTeabHOCTh 00pa30BaTeNIbHOTO YUPEKAeHHs 00111ero o0pa3oBaHus
B 00y4eHMH XMMUH JIOJKHA OBITh HAIpaBJIeHa Ha JOCTHKEHHE 00YUJaIOIMMUCS

CIIEYIOIINX JHYHOCTHBIX Pe3yJIbTaTOB:

1. TI'paxnanckoe BocIMTaHUE: IPEICTABICHUE O COLUAIIBHBIX HOPMax U IIPaBHJIaX MEKIMUYHOCTHBIX
OTHONICHUH B KOJJIEKTHBE, TOTOBHOCTh K Pa3HOOOPA3HON COBMECTHOM JESTEIIbHOCTH MPU
BBITOJIHEHUH YUEOHBIX, TO3HABATEIbHBIX 33/1a4, BHIIIOJHEHUE KCIIEPUMEHTOB, CO3JaHHe y4eOHBIX
MIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO M B3aUMOIIOMOIIY B IIPOIIECCE ITOW yueOHOU
JIeSITEIIbHOCTH;

2. IlarpmoTnyeckoro BOCIUTAHUS: B IIEHHOCTHO-OPUEHTAIIMOHHOM cepe - 4YyBCTBO TOPIOCTH 3a
POCCHUICKYIO XUMUYECKYIO HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIeJIeyCTPEMIEHHOCTD,
CaMOKOHTPOJIb U CAMOOILICHKA;

3. JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHME: IIeJICHANPABICHHBIN MPOIIECC B3aNMOACHCTBUS II€JarOroB U
BOCIIUTAHHUKOB, HAIIPABJIEHHBINH Ha (OPMUPOBAHKE TAPMOHUYHOM JTMYHOCTH, HA Pa3BUTHE €€
[IEHHOCTHO-CMBICIIOBOH c(hepbl, MOCPEICTBOM COOOIICHHS €l TyXOBHO-HPABCTBEHHBIX U
0a30BBIX HAIIMOHAIBHBIX LIeHHOCTE!. [10/1 «ITyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU» TOHUMAIOTCS
OCHOBOIIOJIAraollle B OTHOIIEHUSX JIFOJIEH APYT K APYTY, K CEMbE U OOLIECTBY IPUHILIUIIBI U HOPMBI,
OCHOBaHHbIE Ha KPUTEPUAX J100pa U 3714, KU U UCTUHBI;

4. DcTeTHYecKoe BOCIUTAaHUE: BOCIMUTAHUE CPEJCTBAMH IPEKPACHOTO B UCKYCCTBE, PUPOJIE U BCEH
OKpYKaroIleH N1eCTBUTEIILHOCTH;

5. lleHHOCTH HayYHOTO MO3HAHUS: B MIO3HABATEIHHOMN (KOTHUTUBHOM, MHTEJUIEKTYalIbHOMN) cdepe —
MOTHBALMsI YUECHHUs, yMEHHE YNIPABJIATh CBOEH NIO3HABATEIIBHOMN €ATEIBHOCTBIO. IMETH OCHOBBI
MaTepUaIMCTUYECKOTO MUPOBO33PEHUS], OCO3HABATh MaTepUAIIbHOCTh U MI03HABAEMOCTh MHPA,
3HaYeHHE XUMUYECKUX 3HaHUH JUIs YyeloBeKa U 00IIecTBa. YMETh OCYIECTBIIATh OLIEHOYHYIO
JeSITEIIbHOCTD;

6. ®dusuyeckoe BoCIUTaHUE U (OPMHUPOBAHUE KYIBTYPhI 310pPOBbs: (OPMHUPOBAHNE (PUINUECKOM
KYJIBTYpbI JINYHOCTHU B PE3Yy/IbTaTe MEAArOTNYECKUX BO3IEHCTBUN U CAMOBOCIIUTAHMUSI;

7. TpynoBoe BOCIIUTaHHE: TOTOBHOCTh K OCO3HAHHOMY BBIOODPY AajibHeHIIel 00pa3oBaTenbHOM
TPaeKTOPHH;

8. Dkororuuyeckoe BOCIUTaHHE: YMETh BBIOMPATh LIEEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX JIEMCTBUAX
Y TIOCTYTIKaX [0 OTHOILIEHUIO K KUBOU MPHUPO/Ie, OEPEKHO U OTBETCTBEHHO OTHOCUTHCS K CBOEMY
3/10POBBIO U 3/I0POBBIO OKPYXKAIOIIHX.

[Tnanupyemble MeTanpeAMETHbIE PE3yJIbTaThl OCBOCHHS YU€OHOTO MpeaMeTa «XUMHUS» Ha YIITyOJIeHHOM

YpOBHE

[InanupyemMbie MeTanpeaMeTHbIe Pe3yIbTaThl B paMKaX OCBOCHHUS yueOHOro MpeaMera « XUMHUs» Ha

yriayOJI€HHOM YpOBHE MPEACTaBICHbI TPEMs IpyIaMi YHUBEpCATbHBIX yueOHbIX nercTBuil (YY ). 1.

PerynaruBHble yHuBepcaibHbIe yueOHbIE IecTBUS

BbINYCKHUK HAYYUTCSH: — CAMOCTOSITENILHO ONPENENATh LEeNU, CTAaBUTh U (POPMYITHPOBATH

COOCTBEHHBIE 3a7]audl B 00pa30BaTeIbHON 1EATETbHOCTH U KU3HEHHBIX CUTYallUsAX; — OLICHUBATh

pecypchl, B TOM YHUCIIE BpeMs U IpyTrue HeMaTepualbHbIe pecypchbl, HEOOXOIUMBIE JUISl JOCTHXKEHUS

MOCTaBJICHHOW paHee LEeIH; — COMOCTaBIATh UMEIOIINECS BOZMOXKHOCTH U HEOOXOTUMBIE IS

JTOCTHKEHUS 1IeJTU PECypPChl; — OPraHU30BbIBaTh () PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS

JOCTH>KEHMS TIOCTABJIIEHHOW LIEIN; — ONPENEIATh HECKOJIBKO ITyTEH TOCTUKEHUS TOCTABICHHOM LIEIH;

— BBIOMPATH ONTUMAIBHBIN MYTh JOCTHKEHUS LIETH C yueToM 3((HEKTUBHOCTH pacX0I0OBaHHS PECYpPCOB

¥ OCHOBBIBAsICh HAa COOOPaXKEHUAX 3TUKU M MOPAJIN; — 33/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPBIM

MOKHO ONIpCACINTD, YTO LECJIb JOCTUTHYTA, — COIIOCTABJIATH HOJIy‘-IGHHI:Iﬁ PE3YIbTAT ACATCIBHOCTU C
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IIOCTaBJIEHHOW 3apaHee 11eNbl0; 20 — OLIeHUBATh MOCIEACTBUS TOCTHIKEHUS IIOCTABICHHOMN 1IENN B
JESITEIIbHOCTH, COOCTBEHHOM JKU3HU U )KU3HU OKPYKAIOIIUX JIOJICH.

2. Ilo3naBaTe/IbHbIE YHUBEPCAIbHBIC y4eOHBIC HEUCTBUS

BbINYyCKHUK HAYYUTCSH: — KPUTUYECKH OILICHUBATh U MHTEPIPETHUPOBATH HHPOPMALIUIO C Pa3HBIX
MO3UIUIl; — pacno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUUS B MH(GOPMAIIMOHHBIX UCTOUHUKAX; —
HCIIOJIb30BAaTh Pa3IuYHbIe MOAEIIBHO-CXEMAaTUYECKHUE CPEACTBA JJIs IPEACTABICHUS BbISBIICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX MPOTUBOPEUUIA; — OCYIIECTBIIATH Pa3BEPHYThIM HH()OPMALIMOHHBIN
MOMCK U CTaBUTh HA €r0 OCHOBE HOBBIE (yUeOHbIE U MO3HABATEIbHbBIC) 331a4U; — UCKATh U HAXOJUTh
0000111eHHBIE CLIOCOOBI pelIeH s 3a7a4; — MPUBOAUTH KPUTUUECKUE ApIYMEHTHI KaK B OTHOILICHUU
COOCTBEHHOI0 CY)KJIEHUs, TAK U B OTHOLLEHUH JIEHCTBUI U CYKIEHUH IPyroro; — aHaJIU3UpOBaTh U
npeoOpa3oBbIBaTh MPOOIEMHO-TIPOTUBOPEUNBBIC CUTYAIMH; — BBIXOIUTH 32 PAMKH y4eOHOTO IpeIMeTa
¥ OCYUIECTBJIATH LIEJICHANPABICHHBIN MOUCK BO3MOXXHOCTH IIMPOKOTO TIEPEHOCa CPEJCTB U CIIOCOOO0B
JeICTBUS; — BBICTpauBaTh UHIUBUIYAIbHYIO 00pa30BaTEIIbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYIMX YYACTHUKOB U PECYPCHBIE OTPAHUUEHHUS; — MEHATh U yIEPAKUBATH Pa3HbIC O3ULIUU
B [I03HABATEJILHON 1eATeIbHOCTH (OBITh YUEHUKOM U yuHuTeneM; GopMyInpoBaTh 00pa3oBaTEIbHbIN
3aMpoc U BBIMOJIHATh KOHCYJIbTaTUBHBIE (DYHKIIMU CAMOCTOSITENILHO; CTAaBUTH MPOOIeMy U paboTaTh HaJl
€e pelIeHHeM; YIPaBIsATh COBMECTHOM MO3HABATEILHOM NEATENbHOCTHIO M MOAUYMNHATHCS ).

3. KoMMyHUKAaTHBHbIE YHUBEPCAIbHBIC yUeOHbIEC ICHCTBUS

BbInyCKHUK HAYYUTCS: — OCYLIECTBIIATH JACJIIOBYI0O KOMMYHHKAIMIO, KaK CO CBEPCTHUKAMHM, TaK U CO
B3pOCJIBIMH (KaK BHYTPH 00pa30BaTeIbHONW OpraHU3aliu, TaK U 3a ee MpeesiaMu); — Ipu
OCYIIIECTBJIEHUU IPYIIOBOM pabOThl OBITH KaK PyKOBOJUTENIEM, TaK U YIECHOM IPOEKTHOM KOMaH/Ibl B
pa3HBIX POJIAX (TeHEepaTopoM HAeH, KPUTHKOM, UCIIOTHUTENIEM, PE3CHTYIOINM U T. [1.); — Pa3BEPHYTO,
JIOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOJIb30BaHUEM a/IeKBATHBIX (YCTHBIX U MUCbMEHHBIX )
S3BIKOBBIX CPEJICTB; 21 — pacno3HaBaTh KOH()IMKTOr€HHbIE CUTYallUU U MPeI0TBpaIaTh KOH(IUKTHI J10
UX aKTUBHOM (ha3bl; — KOOPJAUHUPOBATH U BBHIIOIHATH PA0OTY B YCIOBUSAX BUPTYAIBHOTO
B3aMMOJEHCTBYS (MM COUETAaHUS PEATbHOTO U BUPTYAIbHOI0); — COIJIACOBBIBATh MO3ULIMU YJIEHOB
KOMaH/IbI B TIpoliecce paboThl Ha/l OOIIMM MPOIYyKTOM/PEIICeHUEeM; — TPEICTABIATH IYyOJIMYHO
pe3yabpTaThl MHANBUAYAIBHON U TPYNIIOBON AEATEIBHOCTH, KaK Iepe]] 3HAKOMOM, TaK U Iepes
HE3HAKOMOU ayJUTOpUeii; — Moa0upaTh NapTHEPOB JJIA JIEJTOBOM KOMMYHHKAITUW, UCXOIS U3
cooOpakeHHH pe3yIbTaTUBHOCTH B3aUMOECHCTBUS, a HE IMUYHBIX CUMIATUN; — BOCIPUHUMATD
KPUTUYECKHE 3aMEUaHusl KaK pecypc COOCTBEHHOI'O pa3BUTHS; — TOUYHO U €MKO (hOpMYJIMPOBATH KaK
KPUTHYECKHE, TaK U 0JI00pUTENbHBIE 3aMEUaHus B aJJpec IPYrUX JIIOJeH B paMKax JIelI0BON U
00pa3oBaTeNbHOW KOMMYHHKAIMU, H30€ras IPU 3TOM JIMYHOCTHBIX OLIEHOUYHBIX CYXKICHHH.

I[Inanupyemble npeagMeTHbIE Pe3yJIbTATHI OCBOCHHUS YUeOHOr0 npeaMeTa « XUMHUS» Ha
yri1y0JIeHHOM YpOBHe

B pesynbraTe u3yueHus yueOHoro npeamera « XMMHUS» Ha yPOBHE CPEHEr0 001ero o0pa3oBaHUs
BBINYCKHUK HA yIJ1y0JIEHHOM YPOBHE HAYUYMTCSI. — PACKPHIBATh HA MPUMEPaxX pOJib XUMHUHU B
(dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUPA M B MPAKTUYECKOM JESTEILHOCTH YEIIOBEKa,
B3aUMOCBSI3b MEXKIY XUMHUEH U IPYTUMH €CTECTBEHHBIMH HayKaMH; — COMOCTABJISITh UCTOPUUYECKHE
BEXU Pa3BUTHS XUMHUH C UCTOPUUECKUMU NEPUOJIAMU PA3BUTHUS TPOMBILIUIEHHOCTH U HAYKHU IS
MIPOBEICHUS aHAJIN3a COCTOSIHUS, ITyTEH pa3BUTUSI HAYKH U TEXHOJIOTHI; — aHaJTU3UPOBATH COCTAB,
CTpOEHHE U CBOMCTBA BEILIECTB, MPUMEHSS MOJIOXKEHNS OCHOBHBIX XUMHUECKHUX TEOPHIi: XUMHUYECKOTO
CTPOEHUS OpraHuyYecKux coenuHeHuii A. M. BytiiepoBa, cTpoeHHs aToMa, XUMAYECKOM CBSI3H,
INEKTPOIUTUYECKON TUCCOLUAIIMU KUCIOT, OCHOBAaHMM U COJIeH, a TaK)Ke YCTaHaBIMBATh IPUYUHHO-
CJIEICTBEHHBIE CBSA3HM MEXKYy CBOMCTBaAMH BEILIECTBA U €T0 COCTABOM U CTPOEHUEM; — MPUMEHSAThH
MpaBujIa CUCTEMaTHYECKON MEXIyHAPOIHON HOMEHKIIATYPhI KaK CPEJCTBA pa3InueHUs U



UICHTU(HUKAIIMY BEIIECTB 110 UX COCTABY U CTPOCHHUIO; 22 — COCTABIATH MOJICKYJISIPHBIE U CTPYKTYpPHBIE
(opMyIIbl HEOPraHWYECKUX M OPTraHUYECKHUX BEIECTB KaK HOCUTENeH HHPOPMAIIUN O CTPOSHUH
BEIIIECTBA, €r0 CBOMCTBAX U MPHHAJJICKHOCTH K ONPENICIICHHOMY KJIACCY COSAMHEHUI; — OOBSICHSITH
MPUPOIY U CIIOCOOBI 00pa30BaHUS XUMUYECKOU CBSI3U: KOBAICHTHOM (ITOJIIPHOM, HEMOJISPHON ), HOHHOMH,
METAJIJIMYECKON, BOJOPOJHOM C LIEIIBIO ONPEACICHUS XUMUYECKON aKTUBHOCTH BEILECTB; —
XapakTepu3oBaTh (hU3NUECKHE CBOWCTBA HEOPIrAHUYECKUX M OPraHMYECKHX BEILECTB U yCTaHABIUBATb
3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKU; — XapaKTepH30BaTh
3aKOHOMEPHOCTH B U3MEHEHUH XMMHYECKHUX CBOMCTB ITPOCTHIX BELIECTB, BOAOPOJHBIX COEAUHEHHH,
BBICIINX OKCHJIOB M TUAPOKCUIOB; — IIPUBOJUTH IPUMEPBI XUMUYECKUX PEAKIUH, PACKPBIBAIOIINX
XapaKTEepHbIE XMMUUYECKHUE CBOMCTBA HEOPraHMUECKUX U OPIraHUYECKUX BEIECTB U3yUYEHHBIX KJIacCOB C
ENBI0 UX UACHTU(PHUKAIMU U 00bICHEHHUS 001aCTH MPUMEHEHUS; — ONPEICIIATh MEXaHU3M PEaKIIUU B
3aBUCUMOCTH OT YCJIOBH IPOBENECHUS PEAKIIMHU U IPOrHO3UPOBATh BO3MOXHOCTh ITPOTEKAHUS
XUMHUUYECKHUX PEAKIHMI Ha OCHOBE THIIA XUMUYECKON CBSI3M U AKTUBHOCTH PEareHTOB; — yCTaHABIUBATh
3aBUCUMOCTb PEAKI[MIOHHON CIIOCOOHOCTH OPraHUYECKUX COETMHEHUH OT XapaKkTepa B3aUMHOT'O BIMSHUS
aTOMOB B MOJIEKYJIAX C LIEJIBIO IPOrHO3UPOBAHUS IPOJLYKTOB PEAKIIMN; — YCTAHABINBATH 3aBUCUMOCTh
CKOPOCTH XUMHYECKOM PeaKklMU 1 CMEIIEHUSI XUMUUECKOr0 PaBHOBECHSI OT pa3IMYHbIX (DaKTOPOB C
LIEJIbIO OIIPENEICHNS ONTUMAIIBHBIX YCIOBHUI MPOTEKAHUSI XUMUYECKUX IIPOLECCOB; — YCTaHABJIUBATh
FEHETUYECKYIO CBSI3b MEXAY KJacCaMM HEOPraHMYECKUX U OPraHuYEeCKUX BELIECTB JIsl 000CHOBAHUS
NPUHLMITAATIBHOW BO3MOXKHOCTH MOTY4YEHUSI HEOPraHMUECKUX U OPraHNYeCKUX COEIMHEHUN 3aJaHHOTO
COCTaBa U CTPOECHMUSI; — MOAOUPATh PEAreHThl, YCIOBUS U ONPENEIATh IPOIYKThl PEAKIHi,
MO3BOJISIOIINX PEATM30BATh JIAOOPATOPHBIC M MMPOMBIIICHHBIE CITOCOOBI IMOTyUEHHS BaKHEHIITNX
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB; — ONPEIENIATh XapaKTep Cpelibl B Pe3yIbTaTe TUAPOIIN3a
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB U IPUBOJUTH IIPUMEPHI THAPOJIN3a BEILIECTB B IOBCETHEBHON
KHU3HH YelloBeKa, OMOIOrnYeCKMX OOMEHHBIX MPOLECCax U MPOMBIIIIEHHOCTH; — MPUBOAUTH MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUI B IPUPOJE, IPOU3BOICTBEHHBIX IIPOLECCAX U
KU3ZHEJEATENIbHOCTH OPraHU3MOB; 23 — 000CHOBBIBATh MPAKTUYECKOE UCIIOJIb30BAHNE HEOPTAHUYECKUX
Y OPTaHUYECKUX BEIIECTB M UX PEAKIMI B IPOMBIIIJIEHHOCTH U OBITY; — BBIMOJIHATH XUMUYECKHM
HKCIIEPUMEHT MO PACIO3HABAHMIO U MTOJIYYEHHUIO HEOPraHMUECKUX U OPraHUYEeCKUX BELIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJIacCaM COEAMHEHM, B COOTBETCTBUH C MIPaBUJIAMU U IpUEMaMuU
6e30macHOi paboThl C XUMUYECKMMHU BEIIECTBAMH U J1aOOPaTOpHBIM 000pPYI0BaHNUEM; — IIPOBOJIUTH
pacyeTbl Ha OCHOBE XMMHUYECKHX (POPMYIT U YpaBHEHUH peakIuii: HaX0xkJIeHHE MOJIEKYIAPHOH (hopMyIIbl
OpPraHMYECKOT0 BEIIECTBA 10 €r0 IJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIINX B €70 COCTaB
WIX TI0 TIPOIYKTaM CTOpaHusl; pacueThl MacCOBOM J0JIM (MACChl) XUMHUUECKOTO COETUHEHUSI B CMECH;
pacueTbl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BELIECTB JaHO B
n30bITKE (MMEET MPUMECH); pacueThl MAaCCOBOM MM OOBEMHOM J0JIM BBIXOA MPOIYKTa peakluu OT
TEOPETUYECKH BO3MOXKHOT0; pacyeThl TEIJIOBOT0 3 (eKTa peakiui; pacueTbl 00bEMHBIX OTHOLICHHM
ra3oB IpU XMMHUYECKUX PEaKLUsaX; pacdeThl Macchl (00beMa, KOJIMYEeCTBa BEIIeCTBA) MPOAYKTa PEaKIIH,
€CJIM OJIHO M3 BEIIECTB JJaHO B BUJIE pacTBOpA C OINPEIeIeHHOW MacCOBOH J10J1ei pacCTBOPEHHOTO
BELIECTBA; — UCIIOJIb30BATh METO/Ibl HAYYHOT'O TIO3HAHMS: aHAJIN3, CHHTE3, MOJAECIUPOBAHNE XUMUUYECKUX
IPOLIECCOB U SBJICHUHN MPH peIIeHUH YueOHO-HCCIeI0BATENbCKUX 3a/1a4 10 U3YUYEHHUIO CBOICTB,
CHoCcO0OB MOJYYEHHSI U PACMIO3HABAHUS OPraHMUYECKUX BEIIECTB; — BJIAJAETh MPaBUIaMU 0€30IacCHOTO
oOpalieHus ¢ €IKUMHU, TOPIOYMMHU M TOKCUYHBIMU BELIECTBAMH, CPEJICTBAMH OBITOBOM XUMHM; —
OCYILECTBIIATh MIOMCK XUMHUYECKOW MH(POpMALIUU 0 Ha3BaHUSIM, UIEHTH(PUKATOpaM, CTPYKTYPHBIM
(bopMynaM BeIecTB; — KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATh XUMUYECKYIO0 HH(POPMALIHIO,
CoJIepKalyI0cs B COOOIIEHUAX CPEJICTB MaccoBOM MH(popMaiun, pecypcax MHTepHera, HayuyHO-
HOIYJISIPHBIX CTaThsIX ¢ TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LENIAX BBISBICHHUS
OLIMOOYHBIX CY)KICHUN U (OPMHUPOBAHUS COOCTBEHHOM MO3UITUH; — HAXOAUTh B3AUMOCBSI3H MEXTY



CTPYKTYpO# u pyHKIMEH, MPUINHON U CIIEACTBUEM, TEOPUEH U (pakTamu MpH aHaTU3e MPOOIEMHBIX
CUTyaluii 1 000CHOBAaHUY MPUHUMAEMBIX PEIICHH Ha OCHOBE XUMHUYECKUX 3HAHMIA, — MPEACTABIATh
MyTH pemeHus T00aTbHBIX MPOOIIEM, CTOSIINX MePET YEIIOBEYSCTBOM, M MIEPCIICKTUBHBIX HAMIPABJICHUH
24 pa3BUTHUSI XUMUYECKUX TEXHOJIOTHI, B TOM YHCIIC TEXHOJIOTHI COBPEMEHHBIX MAaTEPHAJIOB C
pa3InIHON (PYHKIIMOHAIBHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHUKOB CHIPBS, IEPepabOTKH U yTHIIN3AlUU
MIPOMBIIIJICHHBIX ¥ OBITOBBIX OTXOJIOB.

BbinycKHUK Ha yriIy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHTbCSI: — (POPMYJIMPOBATH LIEJTb
UCCIICIOBAHHMS, BBIIBUTATh U TPOBEPSTH YKCIICPUMEHTAIBHO TUIIOTE3bI O XMMUYECKHX CBOHCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa M CTPOCHHS, X CIIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIIHH, O
XapakTepe U MPOIYKTaX Pa3IMYHBIX XHMHUECKUX PEAKIIUN; — CaMOCTOSTENIHO TNIAHUPOBATh U
MIPOBONTH XUMHYECKHE YKCIIEPUMEHTHI ¢ COOJIIOICHUEM MPaBuil 0€301acHON pabOThI C BEIIECTBAMU U
1ab60paTOPHEIM 000PYI0BAaHUEM; — HHTEPIPETUPOBATH JAHHBIE O COCTABE U CTPOCHHUH BEIIECTB,
MIOJTyYEHHBIC C TIOMOIIBIO COBPEMEHHBIX (PU3NKO-XHMHUYECKUX METO/0B; — OMHCHIBATH COCTOSTHUE
AJIGKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX MPEICTABICHHUIA O CTPOCHUU
aToma JUisi OOBSICHEHHUS PE3YJIbTATOB CIEKTPAIBHOTO aHAJIN3a BEIIECTB; — XapaKTePH30BaTh POJIb
a30TOCOJICPIKAIINX TETEPOIMKINICCKUX COCTMHEHHI U HYKJIICMHOBBIX KHCJIOT KaK Ba)KHEHIIINX
OHMOJIOTMYECKH aKTUBHBIX BEIIECTB; — IMPOTHO3MPOBATH BO3MOKHOCTD MPOTCKAHHS OKUCIUTEILHO-
BOCCTAHOBHUTEJIBHBIX PEAKITUH, JIS)KAITUX B OCHOBE MMPUPOIHBIX U IPOU3BOACTBCHHBIX ITPOIIECCOB.
MecTo Kypca XUMHM B Y4eOHOM ILIaHe

B yuebHOoM mane cpenneit (1MoHOM) IKOJIBI XUMUS BKIIIOYeHa B pazzaen «Coaepxkanue, hopmupyemoe
y4acCTHHKaMHu o0pa3oBaTesbHOro npoueccay. O0yuaromuecss MOI'yT BbIOpATh Ul U3y4EHHsI WU
WHTETPUPOBAHHBIN KypC €CTECTBO3HAHMS, WIIM XUMHIO, KaK Ha 0a30BOM, TaK M Ha YTITyOJIEHHOM YpOBHE.
[Tporpamma o XMMuM JUIst cpeHero (OJIHOro) oduiero 00pa3oBaHus Ha yrIIyOJIEHHOM YpOBHE
paccuntana Ha 105 gacoB (3 vaca B Hezpemnto, 210 yacoB 3a 1Ba roga o0yuyenus) uinu 140 gacos (4 yaca B
Henenmo, 280 yacoB 3a J1Ba roja o0y4yeHus). B mporpamme npegycMOTpeHO pe3epBHOE BpeMsi: Ha
yIITYOJIEHHOM YPOBHE NP M3YYEHUH XUMHH B KOJIMYECTBE 3 4acoB B HE/IEI0 — 6 4acoB Ha JIBa To/1a
o0yuyeHHusl, BO BTOpOM BapHaHTe (4 yaca B HeJlen0) — pe3eps coctaisieT 10 yacoB Ha J1Ba roja
00yJeHwusI.

KPUTEPUU OLUEHKHU ITPEAMETHBIX, METAIIPEIMETHBIX 1 JIMYHOCTHBIX

PE3YJIbTATOB
JlocTrkeHe TMYHOCTHBIX Pe3y/IbTaTOB OLICHUBAETCS HA KAUECTBEHHOM YpOBHE (06€3 OTMETKH).
CdopMupoBaHHOCTH METANPEIMETHBIX U MPEAMETHBIX YMEHUH OLIEHUBAETCs B OaylIax MO pe3ysibTaTaM
TEKYIIEro, TEMaTHUYE€CKOr0 U UTOMOBOI'O KOHTPOJISL, @ TAKXKE M0 pe3yIbTaTaM BHIIIOJHEHUS! KOHTPOJIBHBIX,
MPAKTUYECKHUX U TaOOpaTOpHBIX padoT.
COJAEPKAHUE, PEAJIN3YEMOE C IOMOUIBIO JIMHUU YYEBHUKOB 10—11 KJIACCBI.
YIJYBJEHHBIN YPOBEHD
10 KJTIACC (3 u B HeneJ10, Bcero 104 4, u3 Hux 5 4 — pe3epBHoe Bpemsi / 4 4 B HeJeJ1i0, Becero 140
4, U3 HUX 6 4 — pe3epBHOE BpeMs)

Tema 1. IloBTopenue u yriayoJaenune sHanmni (18/21 4)
ATOMHO-MOJIEKYJIIPHOE yueHUe. BeriecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHHUS.
KadecTBEeHHBIN 1 KOJTMYECTBEHHBIN COCTaB BellecTBA. MOJsipHAst 1 OTHOCUTEIbHAS MOJIEKYJISIpHAsT MacChl
BeniecTBa. MoJibHas A0Js M MaccoBasi 10J1sl dJeMeHTa B BenlecTBe. CTpoeHue aroma. ATOMHast OpOUTab.
[IpaBuna 3armoTHEHUs AIEKTPOHAMH aTOMHBIX opouTtaneil. Banentaeie anektponsl. [lepuoanaeckuit
3akoH. DOpMYJIMPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX MPEACTABICHUI O CTpPOCHHH aToma. M3meHenune
CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B IIEPUOJIAX U IpyIIax. XUMHUYECKasl CBA3b.
OneKTpOOTpULATENLHOCTD. Buibl xumuueckoi cBsa3u. MloHHas cBsi3b. KoBaneHTHas HENOJspHAs U
noJsipHasi cBsi3b. OOMEHHBIN U JTOHOPHO-AKLIETITOPHBIN MEXaHU3M 00pa30BaHUs KOBAJICHTHOW MOJISPHOM
cBs3u. ['eomeTpust Monekysbl. Metamnnueckas cBs3b. BonopoaHas cBsi3b. ArperaTHble COCTOSTHUS



BEIECTBA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK: aTOMHAsl, MOJICKYJIIpHAasl, MIOHHAs, METaJuInuecKasl.
Pacuets! o opmynam u ypaBHeHUsIM peakuuil. ['a3oBbie 3akoHbl. YpaBHeHue Kinalinepona—
Menpeneesa. 3akoH ABorajpo. 3aKkoH 00bEMHBIX OTHOIIEHHUH. OTHOCHTEIbHAS TUNIOTHOCTH Ta30B.
Knaccudukanus XHMHUECKUX pPEaKIUi 10 pa3IndHbIM IMPU3HAKAM CpaBHEHHs. VI3MEHEHHE CTETICHH
OKHCJICHUS JIEMEHTOB B COeIMHEHUSIX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiui. OKUCICHUE U
BoccTaHOBJIeHHE. OKUCITUTENN U BOCCTAHOBUTENU. MeToa anekTpoHHoro Oananca. [lepmanranat xaaus
KaK OKUCIUTENb. BaxkHeilre Kiaccbl HEOpraHMYECKUX BelecTB. [ eHeThnueckas CBA3b MEXAy KiIacCaMU
HEOpraHWYeCKUX coeanHeHMM. Peakniuu nonnoro oomena. ['maposnms. pH cpeapl. PactBopsl. CiocoOb1
BBIPQXXEHHS KOJIMYECTBEHHOI'O COCTaBa PacTBOpA: MaccoBasi 10Jis (IPOLEHTHAs! KOHIIEHTPALIHS),
MoJsipHas KoHneHTpanus. Komtonanaeie pactBopsl. Dpdext Tunnansa. Koarymsus. Cunepesuc.
KommekcHbie coennnennst. CocTaB KOMILIEKCHOTO HOHA: KOMILIEKCOO0pa30BaTelb, TUTaHbl.
KoopaunanyonHoe unciio. HoMeHkIaTypa KOMIIIEKCHBIX COCIUHEHUN.

Hemoncrpanuu. 1. OGpa3ubl BemecTB MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTpoeHus. 2. Bo3ronka mnoza.

3. Onpenenenue KUCIOTHOCTH CPeIbl MPU OMOIIU UHANKATOPOB. 4. Dddekt Tunaans. 5. ObpazoBanue
KOMILJIEKCHBIX CO€IMHEHHUM MEePEXOIHbIX METAIIIOB.

Jlaboparopusbie onbIThI. 1. Peakiuu nonHoro oomena. 2. CBOHCTBA KOJJIOUIHBIX PaCTBOPOB. 3.
I'upponus coneit. 4. [lonyyeHue u CBOMCTBAa KOMILIEKCHBIX COEIMHEHMIA.

IIpakTuyeckas pad6ora Ne 1. BeinosiHeHHe SKCIEPUMEHTAIBHBIX 3a/1a4 110 Teme «Peakunonnas
CIIOCOOHOCTH BEIIECTB B PaCTBOPAx».

Koutpoasnas padora Ne 1 mo reme «OCHOBBI XUMHI.

Tema 2. OcHOBHbIE NOHATHUS Oprannyeckoii xumum (13/16 4)

[Ipenmer oprannyeckoit xumMuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3HAUEHUE OPTaHUYECKOM
xumud. [IpudarHbI MHOr00Opa3us OpraHMYeCKUX BEIIECTB. YTIEPOAHBIN CKENET, €r0 THUIIbL:
UKITUYECKHe, aukindeckre. KapOooukinyecke v reTepolnKIndecKue ckeneTsl. Bubl cBszeit B
MOJIEKYJIaX OpPraHUYEeCKUX BEUIECTB: OJIMHAPHBIE, IBOMHbBIE, TPOWHbIE. FI3MeHeHNe SHepruu CBs3ei
MEXy aTOMaMH yTepo/ia IPU YBEIIMUEHUH KPAaTHOCTHU CBsI3U. HackllieHHbIE 1 HEHACHIIIIEHHbIE
CoeIMHEHUs. DIEKTPOHHOE CTPOCHHE U XMMHUYECKUE CBSA3H aroma yriaepoza. ['mubpuausamnus opouranei,
€€ TUTIBI JIJIs OpTaHUYECKUX COCTUHEHHM: sp3, sp2, sp. OOpa3oBaHue G- U T-CBSA3€H B MOJIEKYJIax
OpraHUYEeCKUX coeTMHEeHH. OCHOBHBIE MOJI0KEHUS CTPYKTYPHON TEOPUU OPTaHUYECKUX COCTMHECHHUIA.
Xumuyeckoe ctpoenue. CtpykrypHas popmyna. CTpyKTypHast U TPOCTPAHCTBEHHAS U30MEPHUSL.
N3omepus yraeponHoro ckenera. M3omepus nonoxenus. MexkiaccoBas nsomepus. Buabl
MIPOCTPAHCTBEHHOU M3oMepuu. Ontuyeckast uzomepusi. ONTHYECKUE aHTUIIOAbL. XUPAIbHOCTb.
XupallbHbIe U axupaibHble MOJEKYIbI. ['eoMeTprueckas nsomepus (1uc-, TpaHc-u3omepusi). ['omonorus.
['omomnoru. I'omonorudeckast pasHOCTh. ['oMonoruueckue psiibl. DneKTpoHHbIe 3 dexThi. CiocoOsI
3amucei peakui B OpraHndeckor Xumun. Cxema u ypaBHEHHE. Y CJIOBUS IPOBEICHUS PEAKIUH.
Knaccudukanms peakiuii OpraHU4eCKUX BEIIECTB M0 CTPYKTYPHOMY MPU3HAKY: 3aMEIICHHE,
pHUCcOeANHEHNE, oTiIerieHne. Mexanu3msel peakiuil. CriocoObl pa3pbiBa CBSI3U YIIIEPOI-YTIEPOI.
CBoOomHBIE pagrKaibl, HyKJICOPUIbI U AMeKTpodibl. Kiaccudukaius opraHndecKux BEIEeCTB U
peakiuii. OCHOBHBIE KJIACCHI OpTraHUMUECKUX coequHeHn. Knaccudukaius opraHiuecKux COeIMHEHHH
10 (pyHKIIMOHAIBHBIM TpynnaM. DIEKTPOHHOE CTPOSHHE OpraHMYECKHUX BEIIeCTB. B3anMHoe BiHsIHIE
aTOMOB U TpYII aTOMOB. HAYKTUBHEIN 1 Me30MepHbIi A dekThl. [IpeacraBneHune o pe3oHaHce.
Homenkmnarypa opranndeckux BeriecTB. MexIyHapoaHas (CucTeMaThdeckasi) HOMEHKIaTypa
OpraHWYECKUX BEILECTB, €€ NPUHIMUIBL. PanrionansHas HOMeHKiIarypa. OKUCIEHUE U BOCCTAHOBIICHHE B
OPraHNYEeCKON XUMHH.

HemoHnctpanuu. 1. Mojenu opraHM4ecKuxX MOJIEKYJI.

Tema 3. YrueBogopoabl (25/36 1)



A 11k a H b. CTpoeHue MoJekyssl Metana. [lonsarue o konpopmanusax. OOmas xapakTepucTHKa Kiiacca,
¢u3nUeckre 1 XMMUYECKHE CBOWCTBA (TOpPEHUE, KATATUTUIECKOE OKUCIICHUE, TaJIOTeHUPOBAaHUE,
HUTPOBaHUE, KPEKUHT, TUPOJIN3). MeXaHN3M peakluy XJIOpUPOBaHUs METaHA. AJIKaHbl B IPUPOJIE.
CunTeTHYecKkre criocoObl MOMYyYSHUS AIKAHOB. METObI MOTY4YEHHS aJIKaHOB U3 AJIKHITaJIOT€HU OB
(peakuus Bropua), nekapOoKCUIUPOBaHUEM COJIeii KapOOHOBBIX KHCIIOT U 3JIEKTPOJIU30M PacTBOPOB
conieit kKapOoHOBBIX KUCIIOT. [Ipumenenue ankanoB. L] 1 k 11 0 a 71 k a H bI. O0I1as XapaKTepUCTHKA
KJacca, (husndeckue cBoicTBa. Buabl uzomepuu. HanpsikeHHble 1 HEHAIPSHKEHHbIE IUKIJIBI. XUMUYECKUE
CBOICTBa LIMKJIONpoNaHa (TOpeHue, THIPUPOBaHUE, IPUCOETUHEHHE raJION€HOB, raJIOr€HOBOI0POIOB,
BOJIbI) U LIUKJIOTE€KCaHa (TopeHue, XJIopupoBanue, HuTpoanue). [lonydeHne HUKI0ATKaHOB U3 AIKaHOB U
JUTAJIOT€HAIKAHOB. A J1 K € H bl. O0m1ast xapakrepucTrka kiacca. CTpoeHHe MOJIEKYJIbl 3TUIICHA.
du3nyecKue CBOKMCTBA aTKEHOB. ['eoMeTpruecKkast H30MepHUs AIKEHOB. XMMUYECKUE CBOMCTBA AJIKEHOB.
Peakuuu npucoequHeHyst 1o KpaTHOM CBSI3U — I'MIPUPOBAHUE, FaJIOT€HUPOBAHUE,
THIPOTaJIOreHupoBanue, ruaparamnus. [IpaBuiao MapkoBHHKOBA U €0 OOBSICHEHHE C TOYKH 3PEHUS
3IEKTPOHHOU Teopuu. B3aumoelicTBre allkeHOB ¢ OPOMOM U XJIOPOM B ra30Boi (pa3e Uik Ha CBETY.
OxkucneHne aakeHoB (ToOpeHue, OKUCICHUE KICIOPOA0M B MIPUCYTCTBUH XJIOPH/IA TTAJIaAus, O]
neiicTBueM cepebpa, OKUCIECHUE TOPSYUM MOJKHUCICHHBIM PaCTBOPOM IEpMaHTaHaTa Kajus, OKUCICHHE
no Baruepy). [Tonumepuzanus. [TonmyueHue ankeHoOB U3 alIKaHOB, ATKUITATOTC€HUIO0B U
qurajgoreHankaHoB. [IpuMmenenune stunena u npomnuieHa. A 1k a A 4 € H bl. Kinaccudukanus 1ueHoBbIX
yriaeBoopoaoB. ConpsbkeHHble JueHbl. PU3NUecKre U XMMUUECKHUE CBOICTBA TUBHUHNUIIA U U30IIPEHA.
1,2- u 1,4-npucoenunenue. [lommmepuzanus. Kayayku. Bynkanuzamus kayaykoB. Pe3una u 500HUT.
Cunte3 Oyraaunena u3 OyraHa v 5TaHona. A 1 K 1 H bI. O0mas xapakrepuctuka. CTpOeHHE MOJIEKYIIbI
aneruieHa. usznyeckrue U XMMUYECKHUE CBOMCTBA aJKMHOB. Peakuiny nmpucoeIMHeHNsI raJOreHoB,
raJIOrT€HOBOJIOPOAOB, BoAbl. ['uapuposanue. Tpumepusanus u numepusanys anetuieHa. KuciorHele
CBOICTBA aJIKNHOB C KOHILIEBOM TPOIHOM CBsA3bI0. AeTUianbl. OKHCIEHUE ATKUHOB PACTBOPOM
nepMaHranara kaiaus. [lpumenenue anerunena. Kapouausiit Mmeron noiaydenus auneruiesa. [luponus
MeTaHa. CUHTE3 aJIKUHOB aJIKMJIMPOBAHKEM alleTUIUIOB. A p € H bl. [loHATHE 00 apOMaTHYHOCTH.
[TpaBuno Xrokkens. beH3om — cTpoeHne MoaeKybl, GU3NYecKrue CBONCTBA. ['OMONOrHYecKuid psij
Oensona. M3omepus au3amelnieHHbIX OEH30JI0B Ha IpUMepe KCUI0JI0B. Peakiiny 3aMmeleHus B
OEH30JIbHOM si/ipe (raJIor€HHPOBaHNE, HUTPOBAHUE, aIKWINpPOBaHUE). Peakiiny npucoeuHeHHsI K
OeH30:1y (TMIpUpPOBaHUE, XJIOPUPOBAHHUE HA CBETY) XUMHHM alKWIOeH3010B. [IpaBuia opueHTanmuu
3aMECTUTENEH B peakIUAX 3aMellleHus1. bpoMupoBaHue u HUTpoBaHKE TosIyoaa. OKUCIeHne
IKUIIOEH30JI0B paCTBOPOM IepMaHraHara kanus. ['anoreHupoBaHue aakuiaOeH30JI0B B OOKOBYIO LIEMb.
Peakuus Bropua—®urTura kak MeTo] cuHTe3a aaKuiIoeH3010B. CTHPOI KaK IpUMep HEelpeIeabHOro
apoOMaTHYECKOIo CoOeMHEHUA. [Ip M pOJHBIENCTOUYHUKHUYTJIE€BO 10 P 0 10 B. [Ipuponnslii u
MONYTHBIN HEe(TSIHBIC Ta3bl, UX COCTAB, HCTOJb30BaHue. HedTh Kak cmeck yriaeBoaopoaos. [lepuunas u
BTOpUYHas nepepadorka Heptu. Pudpopmunr. Kamennsiit yronb. e HeTHUYEeCKasICBI3bMEX Oy
pa3dUMUYHBIMHUKIAcCaMUYTJIeBOJODo a0 B. KauecTBeHHbIE peakIi Ha HENPeIeIbHbIE
yraeBoopoAbl. [ amloreHONpoOM3BOAHBIEYTIEBOAOpP O I 0 B. Peakuuu 3amenieHus
raJloreHa Ha TUJPOKCUII, HUTPOIpyMIly, HMAHOTpyniy. J[eficTBuE Ha raJloreHNpoOU3BOIHbBIE BOJHOTO U
CIHMPTOBOTO pacTBopa mmeaoyn. CpaBHEHHE pEaKIIMOHHON CIIOCOOHOCTH aJIKHII-, BUHWI-, JEHUI- U
OeH3UITaI0reHUI0B. Vcronb30BaHNe TaJOreHITPOM3BOIHBIX B OBITY, TEXHUKE U B cuHTEe3e. [loHsaTHE 0
MarHMMOpraHn4eckux coequHeHusX. [lomyuenne alkaHoB BOCCTAaHOBIEHUEM NOJATIKAHOB
HOJ0BOAOPOIOM. MarHuiopraHu4ecKue COeqUHECHMSI.

Hemonctpanuu. 1. BpomupoBaHue rekcana Ha cBety. 2. ['opeHue Merana, 3TieHa, alleTUJIeHa. 3.
OTHoleHNE MeTaHa, 3TUJIeHA, alleTHIIeHa U 0eH301a K pacTBOpaM IepMaHraHara Kajaus 1 OpoMHOIl BoJe.
4. OkucieHue Toayosa pacTBOPOM NepMaHranata kanus. 5. [TonydeHue sTuneHa peakuuen
JeTuApaTaliy 3TaHoJa, alleTUIeHa — TUAPOIN30M KapOuaa Kaibiumd. 6. [loxydyenue crupona



JENOIUMEpPU3alMeN TOJIMCTUPOIIA U UCIIBITAHUE €70 OTHOLIEHMS K pacTBOPY I€pMaHIraHaTa Kajusl.
JlaGopatopusbie onbIThl. CocTaBlieHHE MOJIeNel MOJIeKyYJ I ajlKkaHoB. B3aumoseiicTBre ankaHoB ¢ OpoMOM.
CocraBieHne Moiene MOJIEKyJ HETIPeAEIbHBIX COETUHEHU.

IIpakTuyeckas pa6ora Ne 2. CoctaBieHue Moiesield MOJIEKYJT YIJIEBOJOPOIOB.

IpakTnyeckas padora Ne 3. [losyyeHnue 3TusIeHa U ONBITHI C HUM.

KonTpoabHnas padora Ne 2 1o TeMe «YTJI€BOAOPOIBI».

Tema 4. Kucsiopoacoaep:xkamue opranndeckue coequnenus (19/25 q)

C n u p T bI. HomeHnknaTypa u uzoMmepus cniuptoB. Tokcruueckoe 1eliCTBHE HA OPraHU3M METaHoIa U
sTaHosa. Pu3nuecKue CBOMCTBA MPEAEIIbHBIX OJJHOATOMHBIX CIUPTOB. XHUMHUUYECKHE CBOMCTBA CIUPTOB
(KUCJIOTHBIE CBOMCTBA, PEAKIIMH 3aMEILEHUS THIPOKCUIILHOU IPYIIbl HA FaJ0reH, MEXMOJIEKYJIIpHas U
BHYTPUMOJIEKYJISIpHAs AeTUApATaLUsl, OKUCIEHUE, PEAKIIUU YIIIEBOAOPOJHOIO pajuKaia). AJIKOTOJISTHI.
['uaponus, ankuiInpoBanue (CUHTE3 MPOCTHIX AGUPOB 10 Bunbsimcony). [IpoMblnuieHHBINH CHHTE3
MeTaHoJIa. MHOTOATOMHBIE CIIUPTHI. DTHIICHIIIMKOb U TIHIEPHH, NX (U3UIECKUE U XUMHYECKHE
cBoicTBa. CUHTE3 JUOKCAaHA U3 3TUJICHIIIUKOJIA. TOKCHYHOCTD 3TUJIEHINIMKOIIA. KauecTBeHHas peakuus
Ha MHOT0ATOMHBIE CIIUPTHL. [IpocThie a3dupbl Kak U30Mephl MPEIeIbHBIX OJHOATOMHBIX CITUPTOB.
CpaBHeHue ux (HU3MUECKUX U XUMHUYECKHX CBOMCTB cO ciupTamu. Peakiiusi paciienieHus mpocThIX
a¢upoB nogosoaopogom. @ e H o 1 bl. HoMenknaTypa u uzomepus. BzaumHoe BnusiHue rpyIi aTOMOB Ha
npumepe peHona. Ousnueckue 1 XUMUIEeCKUe CBOHCTBA (peHosa u Kpe3ooB. KucinoTHeie cBoiicTBa
(eHOJIOB B CpaBHEHHH CO CIIUPTaMU. Peakimu 3amernieHusi B 0EH30JIbHOM KOJIbIIE (TaTOreHupOBaHHE,
HutpoBanue). Okucnenue Gpenonos. Kauecrsennsie peaknuu Ha ¢eHol. [Ipumenenue gerona. Kap 6o
HUJBbHBIECOEJHUHEH U . DIEKTPOHHOE CTPOCHUE KapOOHWILHOU rpyNIbl. AJbJIETHbI U KETOHBI.
Oduznyeckue cBoiicTBa hopMabAeruaa, aleTalbIeruaa, anerona. [IoHsITHe 0 KeTO-eHOIbHOMI
TayTOMEpHUH KapOOHUIIBHBIX COeMHEHNH. Peakiiuu npucoenHeH s BOAbI, CHUPTOB, IMAHOBOI0POJA U
ruzpocyibdura HaTpusi. CpaBHEHHE PEaKLIMOHHONW CIIOCOOHOCTH alIbJECTHIOB U KETOHOB B PEaKIMIX
IpucoeANHEHNs. Peakiny 3aMenienyst aToMoB BOJOPO/Ia IIPU 0-yTJIEPOJJHOM aTOME Ha I'aJIOTeH.
[Momumepuzanus Gopmanbaeruaa u anetanpaeruaa. CHHTE3 CIUPTOB B3aUMOICHCTBHEM KapOOHMIBHBIX
coenuHeHu ¢ peakTuBOM ['punbsipa. Oxucienne KapOOHMWIbHBIX coeIMHEHNN. CpaBHEHHE OKUCIICHUS
aNbJIETH/I0B U KETOHOB. BoccTaHOBIIEHNE KapOOHMIIBHBIX COEIMHEHNH B cUpThl. KauecTBeHHBIE
peakuuu Ha ampJeTuHYI0 rpynmny. Peakuuu anb1obHO-KPOTOHOBOM KOHAeHcani. OCOOEHHOCTH
dopmanbaeruna. Peakuus ¢popmanpaeruna ¢ peronmom. Kap 6o HOBBI € K U CJI1 0O T bl. DIIEKTPOHHOE
CTpOEHUE KapOOKCUIbHOM rpymnmbl. ['oMonaoruyeckuil psija npeaeabHbIX 0THOOCHOBHBIX KapOOHOBBIX
KUCIOT. PU3NUEcKre CBOMCTBA KapOOHOBBIX KUCIIOT Ha MPUMEpPE MypaBbUHOM, YKCYCHON, PONIMOHOBOM,
NaJIbMUTHHOBOW M CT€apUHOBOM KHCIOT. XMMUYECKHE CBOWCTBA KapOOHOBBIX KUCIOT. KuciaoTHbIe
CBOICTBa (M3MEHEHNE OKPACKH MHIUKATOPOB, PEAKLIUU C AKTUBHBIMU METaJlJIJaMH, OCHOBHBIMU
OKCHJIaMH, OCHOBAaHUSIMH, COJIsIMH). VI3MeHeHne cuiibl KapOOHOBBIX KHCIIOT IPH BBEACHUH JOHOPHBIX U
aKILENITOPHBIX 3aMecTuTeNel. B3anMoaelicTBre KapOOHOBBIX KHUCIOT CO COHUPTAMU (peakiys
srepudukamnyn). ['aoreHupoBanre KapOOHOBBIX KHCIOT B OOKOBYIO 11enb. OCOOCHHOCTH MypaBbUHOM
KHUCIOThI. BaskHelue npencTaBuTeNy Kiiacca KapOOHOBBIX KHCIIOT U X npuMeHenue. [lomyuenue
MYpPaBbHHOHN M YKCYCHOM KHCIIOT B IPOMBIIIJIEHHOCTH. Briciine kapOoHoBbIe KucioThl. [llaBeneBas
KHCJIOTA KaK MpeJICTaBUTEeNb JUKApOOHOBBIX KUCIOT. [IpeacTaBnenne o HenpeaeabHbIX U apOMAaTHYECKUX
kucnoTax. OcoOEHHOCTH WX CTPOSHHS U CBOMCTB. 3HaUeHHE KapOOHOBBIX KHCIOT. D yHKII M OH a1 b H
BIEMIPOMU3BOJHBIEKapOOHOBBHXKHCIIO T. [lonyueHre XJIOpaHTUAPUIOB M aHTUPUIIOB
KHUCTIOT, UX ruaponu3. [lomyyeHune cioXHbIX 3UPOB C UCTIONH30BAaHUEM XJIOPAHTUAPUIIOB U aHTUIPUIOB
kucaoT. CrnoxxHble 23Gupbl Kak H30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHHE GU3NYECKUX CBONCTB U
PEaKIMOHHON CIIOCOOHOCTH CIOXKHBIX 2QHUPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['naponus
CIOXKHBIX 3(pupoB. CuHTE3 CIOKHBIX 3(PUpoB heHonoB. CiioxHBIE YPUPHI HEOPTAaHUIECKUX KHUCTIOT.
Hutpornmuuepun. Amuast. Comau KapOOHOBBIX KUCIIOT, UX TEPMHUUECKOE PA3JIOKEHUE B IPUCYTCTBUU



menouyn. CuHTe3 KapOOHWIBHBIX COSIMHEHUN PA3NIOKEHUEM KaJIbLIUEBBIX COJIeH KapOOHOBBIX KUCIIOT.
JemoHncTpauuu. 1. B3aumoneictBue HaTpus ¢ 3TaHOJIOM. 2. OKHMCIEHUE 3TaHOJIa OKCUIOM MeIu. 3.
['openune sTanona. 4. B3aumoeiicTBrue TpeT-0yTHIIOBOTO CIIUPTA C COJITHOM KucinoToi. 5. MomodopmHuas
peakuus. 6. KauecTBeHHas: peakiusi HAa MHOTOATOMHBIE CIUPTHL. 7. KauecTBeHHbIE peakuuu Ha (DeHOJIBI.
8. OnpeneneHue anbAETUA0B IPU TOMOIIM Ka4eCTBEHHBIX peakiuil. 9. OKucIeHne ajibJAeTH10B
nepmanraHatoM kanus. 10. [TomydeHue cioxxHbBIX 3PHUPOB.

JlaGopaTopHsble onbIThl. 5. CBoOMcTBa 3TUIIOBOTO ciupTta. 6. CBolicTBa ruinepuna. 7. CBoicTBa (heHoa.
KauectBennsie peakuuu Ha peHobl. 8. CBolicTBa popManuHa. 9. CBoMCTBa YKCYCHOM KUCIOTHI. 10.
Conu kapOOHOBBIX KUCIOT.

IIpakTnyeckas padora Ne 4. ITosryuenne 6pomatana. Ilpakrudeckas padora Ne S. ITosrydyenue
anerona. [Ipakruuyeckas padora Ne 6. [losryyenue ykcycHoil kucjaorsl. Ilpakrtudeckas padora Ne 7.
ITosnyuenne 3tninanerara. [llpakrudyeckas padora Ne 8. Pemienne skcnepuMeHTaNbHBIX 32124 110
Teme «Kucaopoacoaepsxaiue opranndeckie BeecTBay.

KonrtpoJabHnas padora Ne 3 mo reme «Kucjiopoacoaep:xamue oprannyecKue BemecTBay.

Tema 5. A30T- 1 cepocoaep:kamue coennHenus (6/11 1)

Hutpocoenunenus. DeKTpoHHOE cTpoeHue HuTporpyiisl. [lonydenne Hurpocoennnennii. B3peiBuarsie
BelecTBa. A M u H bl. U3omepus amunoB. [lepBuuHbIe, BTOpUYHBIE U TPETUUYHbIE aMUHBL. DU3HUECKUE
CBOICTBa MPOCTENIINX aMUHOB. AMUHBI KaK OpraHnyeckue ocHoBaHus. Coju aJIKMJIIaMMOHMSL.
ANKUIMpPOBAaHUE U allUIMPOBAHUE AMUHOB. Peakiiuu aMMHOB € a30TUCTOM KUCIOTOW. ApoMaTHYECKHe
aMuHbl. AHWINMH. B3auMHOe BIMsIHME TPy aTOMOB B MOJIEKYJIE aHUJIMHA. XMMHUECKHUE CBOMCTBA
aHWINHA (OCHOBHBIE CBOMCTBA, PEAKIIMH 3aMEIIEHNS B apOMaTUYECKOE AP0, OKUCIICHHE,
arunupoBanue). J{nazocoenunenus. [lonydyenre aMuHOB U3 COUPTOB M HUTpocoenuHeHuil. [Ipumenenue
anwimHa. Cepoopranndeckue coennHenus. IIpencraBienne o cepoopraHMuecKuX COEINHEHUAX.
OCO0EeHHOCTH UX CTPOEHUS M CBOMCTB. 3HaUEHUE CEPOOPTaHNYECKUX COSIMHEHUN. I e T € p 0 I U K JI Bl
@ypaH U NUPPOI KaK NPEACTABUTETU NATUUICHHBIX T€TEPOIUKIIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYIIbI
nuppoiia. KucnorHsle cBoiictBa nupposna. [Tupuans kak npeacraBuTeNb MECTUUICHHBIX T€TEPOLUKIIOB.
DNEKTPOHHOE CTPOEHUE MOJIEKYJIbl MUpuArHA. OCHOBHBIE CBOMCTBA MUPHUIMHA, PEAKIIMN 3aMEILLIEHUS C
apomaTuueckuM a1poM. [lpencrasnenne o0 umuaaszone, NUpUANHE, IypUHE, TYPUHOBBIX U
MAPUMHUIUHOBBIX OCHOBAHUSIX.

Hemonctpauuu. 1. OcHOBHBIE cBOMCTBa aMUHOB. 2. KauecTBeHHbIE peakliMi Ha aHWIIMH. 3. AHUJIMHOBBIE
kpacutenu. 4. OOpa3ibl reTepOUKINYECKUX COSAMHEHU.

JlaboparopHbie onbIThl. KauecTBEHHBIE peakIuy Ha aHUJIUH.

IIpakTyeckas padora Ne 9. Pemenne 3kcnepuMeHTATbHBIX 32124 110 TeMe «A30TcoAepKalue
OpPraHu4ecKHne BelecTBay.

Tema 6. Buosoruyeckn akruBHbie BeecTBa (14/19 u)

K u p b1 Kak cioxHbIE 2(QUPHI MIHLIEPHUHA U BBICIINX KapOOHOBBIX KUCIOT. OMBIIEHUE KUPOB.
['unporenusanus kupoB. Mplia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT. Y T'JI € B O 1 bl. MOHO- 1
nucaxapuabl. OyHKIUYU yriieBoAoB. bruonornueckas posib yrieBoaos. [ moko3a — Qu3nieckue cBONCTBA,
TUHEWHAs U uKIndeckast popmbl. Peakiinu rioko3bl (OKUCISHHE a30THOM KHCIIOTOM, BOCCTAHOBIIEHUE B
HIECTUATOMHBIN CIIUPT), KAUECTBEHHBIE PEAKIIMU Ha II1I0K03y. bpoxkenue rimoko3bl. OpykTo3a kak
u30Mep IoKo3bl. Pubo3a u nesokcupubosa. Ilonstre o rimuko3uaax. Jl u c ax a p u 1 sl. Caxaposa Kak
IpEeCTaBUTENIb HEBOCCTAHABIMBAIOIIMX JHcaxapua0B. ManbTo3a U J1aKTo3a, nemioonosa. I'naponus
nucaxapuno. [lomydyeHue caxapa u3 caxapHoii cBekiibl. [1 0 11 ¢ a X a p u g bl. Kpaxman, riukores,
nesutronosa. KauectBeHHas peakuus Ha kpaxmail. ['maponus noiavcaxapuoB. Hy Kk 1e MHOBBI € KU C T
o T bl. Hykneo3uapl. Hykneotuasl. HykinenHoBe KUcCioThI Kak pupoanbie noauMepsl. Ctpoenne JTHK u
PHK. I'unponn3 HyKJIEMHOBBIX KUCIOT. A M ¥ H O K M C J1 O T bI Kak ampOTepHbIe coeTMHeHMs. Peakiuu ¢
KHCIIOTaMU U ocHOBaHUsAMH. OOpa3oBanue CI0XKHBIX 3QupoB. [lentuasl. [lentunnas cBs3b. AMUTHBIN



XapaxkTep NenTUAHOU cBs3u. ' maponns nentunos. benku. [lepsuuHas, BTOpu4Has U TpeTUYHAs
CTPYKTYpbI OenikoB. KauecTBeHHbIE peakiuy Ha OeNKH.

JemoncTpauuu. 1. PacTBoprMOCTb yIiieBO10B B BOJIE U ATaHOIE. 2. KauecTBEHHbIE peakIMK Ha IIIOKO3Y.
3. OOpa31bl aMUHOKHUCIIOT.

JlaGopaTtopHsbie onbIThI. 11. CBolicTBa III0K03bl. KauecTBeHHAs peakiius Ha Ttoko3y. OnpenencHue
KpaxMmaJia B IpoJyKTax nutanus. 12. [{BeTHble peakiiuu OeKoB.

KonTpoabsHas padora Ne 4 no teMe «A30Tcoep:Kkamiue 1 0MOJOTHYeCKH AKTUBHbIE OPraHUuYecKue
BelleCTBA».

Tema 7. BoicokoMoJieKyJIsipHbIe coequHenus (4/5 1)

[TonsiTve 0 BBICOKOMOJIEKYJISPHBIX BeliecTBax. [lonnMepusanus 1 NOIMKOHIEH AU KaK METO/IbI
CO3aHUsI TOIUMEPOB. DnacToMepsl. [IpupoaHelil u cuaTeTHUeCKni Kayuyk. Conoaumepusanus.
CoBpeMeHHBIE MIACTUKHU (TIOJIMATHIICH, TTOJIUIIPOITUIICH, TTOJIMCTHPOI, MOJTUBUHIIXIIOPH, (TOPOILIACT,
HOJMATUIICHTepeTaNaT, akpuiI-0OyTaaleH-CTUPOIBHBIH IJIACTHK, TOIUKapOoHatel). [Ipupoansie u
CHHTETHYECKHE BOJIOKHA (0030p).

Hemonctpauuu. 1. O6pa3usl miaactukos. 2. Komnekus BoiokoH. 3. [loaukoHaeHcaus STUIISHTTIMKOIS ¢
TepedTaaeBOi KUCIOTOM.
JlaGopatopHbie onbITh. 13. OTHOIIEHHE CUHTETUYECKUX BOJIOKOH K PACTBOpPaM KHMCJIOT M LIET0YEH.

IIpakTuyeckas padora Ne 10. PacnosnaBanue miactukos. Ilpakruyeckas padora Ne 11.
PacnozHaBaHMe BOJIOKOH.

11 KJIACC (3 u B HeneJ110, Bcero 105 4, u3 Hux 1 4 — pe3epBHoe Bpemsi / 4 4 B HeJeJ110, Bcero 140
4, U3 HUX 4 4 — pe3epBHOE BpeMs)

Tema 1. Hemerannbl (31/42 4)

KnaccudpukanussHeoOpraHuYeCcKHUXBeEIeCTB. DIeMEHThl METAJIbl U HEMETAJUIbI U UX
nonoxenue B [lepuoauueckoit cucreme. B o 10 p o 1. [lonyuenue, pusndeckne 1 XMMUYECKHE CBOMCTBA
(peakiuy ¢ MeTalJIaMM U HeMeTaJlJlaM1, BOCCTAHOBJIEHUE OKCUIOB U coneit). ['mapunsl. TonnuBHbIE
aneMeHThL. I" a 1 o r e H bI. O011ast XxapakTepucTuka noaArpynmnsl. dusndeckue cBONCTBa MPOCTHIX
BElIECTB. 3aKOHOMEPHOCTU U3MEHEHUS OKUCIUTEIbHON aKTUBHOCTH T'aJIOTEHOB B COOTBETCTBUHU C UX
MOJIO’KEHHEM B Iieproanyeckoil Tabnuie. [lopsnok BeITECHEHUS TaJOTEHOB U3 PaCTBOPOB rajOreHUIOB.
OcoOenHocTy XUMHH (PpTOpa. XJIOp — MOIYYEHHUE B TPOMBIIIJIEHHOCTH U TJAOOPATOPUU, PEAKIIUH C
MeTaJlJIaMi U HeMeTallmaMu. BzaumoenicTBue xiopa ¢ BOJOW U pacTBopaMu nienodeit. Kucnopogusie
COEIMHEHUS XJI0pa. [ MIOXJIOPUTHI, XJIOpAT U NepXJIOpaThl KaK TUIIUYHbIE OKUCIUTENH. OCOOEHHOCTH
XxuMuK 6poma u nona. Kauecrsennas peakius Ha iof1. ['aoreHoBo10po/ibl — MOJIY4YE€HUE, KUCIOTHBIE U
BOCCTaHOBUTENbHBIE cBOMCTBA. CollsHAs KMCIIOTA U €€ coyd. KauecTBEHHbIE peakIIMM Ha TaJlOTeHU -
MOHBL. DJIEMEHTBH HNOATPYNIBIKHCJODP O JIa. O0mas XxapakTepucTUKa MOATPYIIIIHI.
duznyeckue cBOWCTBA NPOCThIX BemecTB. O30H Kak anoTponHas Moaudukanus kuciopoza. [lonydyenue
030Ha. O30H Kak okucnurelnb. [l03uTHBHAS U HETaTUBHAS POJIb 030HA B OKpYyXkarouien cpeae. CpaBHeHUe
CBOICTB 030Ha U KUciopoaa. Boaa u nepokcu Bo1opoaa Kak BOJIOPOAHBIE COEAMHEHUS KUCIIOPOaa —
cpaBHeHHE cBOICTB. [lepokcua Bogopoa Kak OKUCIUTENb U BOCCTAaHOBUTENb. [lepoKcH ibl MEeTaIoB.
Cepa. Amotponus cepbl. PU3NUECKUE U XMMUYECKHE CBOWCTBA cepbl (B3aMMO/ICHCTBHE C METAIJIaMH,
KHCJIOPOJIOM, BOJOPOJIOM, PaCTBOPaMH LIEN0YEH, KUCIOTaMU-OKUCIUTENIMH). CepoBoaopOT —
NOJIy4deHHUe, KUCIOTHBIE M BOCCTaHOBHTEIbHbIE cBOMcTBA. Cynb(uabl. CepHUCTHIN ra3 Kak KUCIOTHBIN
okcu. OKHCIUTENBHBIE U BOCCTAHOBUTENBHBIE CBOWCTBA CEPHUCTOrO rasa. Ilomyuenue cepHucTOro rasa
B IIPOMBINJICHHOCTH | JJabopaTopun. CepHucTas kuciorta u ee coiu. CepHbiii anrunpua. CepHas
kuciiota. CBOWCTBAa KOHIICHTPUPOBAHHOM M pa30aBICHHON CEpHOM KUCIOTHI. JleficTBre
KOHIIEHTPUPOBAHHOMN CEpHON KUCIIOTHI Ha caxap, METaJlJIbl, HEMETAJUIbI, Cyabhuabl. TepMuueckas
yCTOMUUBOCTH Cynb(aroB. KauecTBeHHas peakiiysi Ha CEpHYIO KUCIOTY U ee coid. ThocepHas KMcI0Ta U
THOCYNB(GATE. A3OTHET 0COEIHHEH U 5. DIEMEHThI NOArpynbl a3ota. O0I1as XxapaKTepucTuKa



noarpynnsl. dusndeckue cBoicTBa NMPOCTHIX BelecTB. CTpoeHue MoseKysl a3ora. dusnueckue u
XMMHUYECKHEe CBOMcTBa a3oTa. [lomyueHne a30Ta B IPOMBIIIIICHHOCTH U TJabopaTopuu. HUTpuasl. AMmuax
— ero noyyueHue, (pu3n4eckue 1 XuMrueckue cBoiictea. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB
ammuaka. Conu ammoHnus. [loBenenune coneil aMMOHUS IPU HarpeBaHUU. AMMHUAK KaKk BOCCTAHOBUTEIIb.
[Ipumenenne ammuaka. OKCHIBI a30Ta, X MoxydeHue u cBoiicTBa. Okcun azora(l). Okucnenue okcuaa
aszora(Il) kucnopogom. JIumepuzarus okcuaa azota(IV). Azotucras kucinora u ee coau. HuTputsl kak
OKHUCJIUTEIN U BOCCTAHOBUTEIH. A30THAs KUCIOTAa — (PU3NYECKUE U XUMUYECKHE CBOICTBA, MOJIyYEeHHUE.
OTHolIeHUE a30THOM KUCIOTHI K METaJlJIaM M HeMeTajlllaM. 3aBUCUMOCTD MIPOTyKTa BOCCTAaHOBJICHUS
A30THOW KHUCIIOTHI OT aKTUBHOCTH METaJljla U KOHLEHTPALUU KUCIOThI. TepMUyecKas ycTOH4YUBOCTh
HuTpatoB. Dochopuerocoe nuHeHU 1. Autorpornus pochopa. XUMUYECKUE CBOWCTBA
dochopa (peakuu ¢ KUCIOPOIOM, TATOT€HAMH, METAJUIAMH, CJIOKHBIMH BEIIECTBAMHU-OKUCIUTEISIMH,
menovyamn). [lonyuenne u npumenenue pocdopa. @ocdopusiit anruapun. OpropochopHas u
metadochopHas KUCIOTH U ux conu. KadecTBenHas peakuus Ha oprodocdarsl. Paznoxenne
oprodochopHoii kuciotel. [Tupodochopras kuciaora u nupodocdarsl. Dochuasl. DochuH. XT0PUIBI
docdopa. Oxcun dhocdopa(lll), bocopuctas kuciora u ee coiau. Y T 1€ p 0 A. AJUIOTPONus yriiepoa.
CpaBHeHue CTpOCHHUS U CBOMCTB rpadurta u anmasa. OysiepeH Kak HoBasi MOJIEKYIsIpHas popma
yraepoaa. ['paden kak MoHocTOM rpadurta. YriaepoaHbie HAHOTPYOKH. YT0OIb. AKTUBUPOBAHHBIN YTOJb.
Ancop6must. Xumuuaeckue cBoiictBa yrist. Kapounsl. ['maponns kapOuaa Kaabust U KapOuia aTloOMUHHUSL.
KapOuapl mepexoIHbIX METAJUIOB KaK CBEpXIpouHble MaTtepuaibl. Okcuasl yriepoaa. ObpasoBanue
YrapHOro ra3a Mpy HEMOJHOM CTOPaHUH YIUIsl. YTOJIb U YrapHbIi ra3 Kak BOCCTAaHOBUTENU. Peakius
YrapHOTO Ta3a ¢ paciiaBami Ienodein. CuaTe3 popMuaToB U OKCANATOB. Y TJICKUCIIBIN ra3. YTojbHas
KHcnoTa u ee cond. [loBenenne cpefHIX U KUCIBIX KapOOHATOB Mpu HarpeBanuu. Kp e M H u .
CBolicTBa IPOCTOrO BelecTBa. Peakuu ¢ XJI0poM, KUCIIOPOAOM, pacTBopaMu Iienouei. OKCua KpeMHUs
B IIPUPOJIE€ U TeXHUKE. KpeMHMEBBIE KUCIOTHI U UX conu. ['naponus cuimkaroB. CHUilaH — BOJOPOIHOE
coeauHenue kpemuus. b o p. Oxcua 6opa. bopnas kucnora u ee conu. bypa.

Hemonctpauuu. 1. 'openne Bogopona. 2. [lonydenue xsopa (onbIT B mpoOupke). 3. OnbITel ¢ OpOMHOI
BOjI0M. 4. OKHCTUTENBHBIE CBOMCTBA pacTBOpa runoxyjoputa Hatpus. S. [lnaBnenue cepsl. 6. 'opeHue
cepsl B kuciopoje. 7. Bzaumoneiicteue xenesa ¢ cepoi. 8. ['openune cepoBomopoaa. 9. Ocaxnenue
cyns¢puaos. 10. CpoiicTBa cepHucToro rasza. 11. /leficTBie KOHIIEHTPHUPOBAHHOW CEPHOM KUCIIOTHI Ha
Mezab U caxapo3y. 12. PactBopenue ammuaka B Boge. 13. OcHOBHBIE CBOMCTBA pacTBOpa aMMHaKa. 14.
Karanutnueckoe okucnenue ammuaka. 15. [onmyuenue oxcuna azora(ll) u ero okucnenue Ha Bo3yxe.
16. JleficTBue a30THOM KUCIOTHI HA Menb. 17. T'openue docdopa B kucnopoze. 18. [IpeBparmienue
KpacHoro (ocdopa B 6emnblii U ero cBeueHue B TeMHoTe. 19. BzaumogeiictBue pochopHoro anruapua c
BoJ10M. 20. O6pa3uel rpaduTa, anmasa, kpeMuus. 21. 'operue yrapHoro raza. 22. TyiieHue miaMeHu
YIJIEKUCIBIM Ta30M. 23. Pa3ioxenune mpamopa.

JlaGopaTtopHsbie onbIThI. 1. [lomydenne xaopa u u3ydeHue ero CBOMCTB. 2. O3HaKOMJIEHHE CO CBOMCTBAaMHU
xJopcoaepxamux oToenuBareneil. KauecTBeHHas peakius Ha TaloreHua-uoHbl. 3. CBolicTBa Opoma,
noJa u ux coneil. Paznoxxenue nepokcuja Bogopoaa. OkuciaeHne HoAu1-HOHOB IEPOKCHUIOM BOJOPOJIa B
Kucion cpene. 4. I3yueHne cBOWCTB CEpHOM KUCIOTHI U €€ coliel. 5. 3yueHne cBOWCTB BOJIHOTO
pactBopa ammuaka. 6. Coiicta coseit ammonust. KadectBenHast peakius Ha GpocdaT-uoH. 7.
KauecTBenHnas peakuus Ha kapOoHaT-uoH. Pa3noxxenue ruapokapbonara Harpus. 8. McnbiTanue
pacTBOpa CUJIMKaTa HATpUsl HHAUKATOpPOM. 9. O3HakoMIIeHHE ¢ 00pa3liaMu PUPOIHBIX CUIHKATOB.
IpakTnyeckas padora Ne 1. [losydyenune Bogopoaa. [lpakruueckast padora Ne 2. [losyuenue
XJIOPOBOAOPOAA U cOJIsTHOM KucJI0ThI. [IpakTHyeckas padora Ne 3. [losnyyenne aMmmuaka u
u3yuyeHue ero cBoicts. IIpakrudeckas padora Ne 4. Ilosnyuenue yriekuciaoro rasa. [lpakrnyeckas
padora Ne 5. BoinoJiHeHHe IKCIIEPUMEHTAJbHBIX 3a1a4 0 TeMme « HemeTasibn».

Kontpoasnas padora Ne 1 mo teme «Hemeranabi».



Tema 2. Metanisl (30/36 1)

OOmuino630praNEeMeHTOB—MeTalioB. CBoWCTBA MPOCTHIX BELIECTB-METAILIOB.
Meramueckue Kpuctaminueckue pemeTku. CruiaBbl. XapakTepucTuKa Hanbojiee U3BECTHBIX CILIABOB.
[Tomryuenue u mpuMeHeHNe MeTauioB. [l e 1o Y H bl € M € T a JI 1 Bl — O0IIast XapaKTepUCTUKA
MOATPYIIIbI, XapaKTEPHbIE PeAKIUN HATpUs U Kanus. CBoiCcTBa 1IE€T0YHbIX MeTAIIOB. [lonyuenue
HIEJO0YHBIX MeTAJIOB. Co/la M €IKU HAaTp — Ba)KHEHIIME COeAMHEHUS HAaTpus. bepuunii, Mmaraui,
HIeJIOYHO3EMENbHbIE METAJUIbl. MarHuil 1 Kauplui, UX o0IIasi XapaKTepUCTHKa HA OCHOBE MOJOXKEHHUS B
[Tepuonnueckoii cucteme snemenToB J[. . MenneneeBa u ctpoenus aromoB. [lomydenue, pusnueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE MarHus, KaJIbLUs U UX COeTuHEHU. AM(OTEpHOCTh OKCHUIA U
rupokcuaa oepusumms. XKecTkocTh BoAbI U criocoObl ee yerpanenus. OKpacka MIaMeHH COJISIMH
HIEJIOYHBIX U HIEJIOYHO3EMEIBHBIX METAUIOB. A J110 M U H U . PacipocTpaneHHOCTh B IpUpoOIE,
buznUecKre 1 XUMUIECKIE CBOMCTBA (OTHOIIIEHUE K KUCIOPOY, TaJloTeHaM, pacTBOpaM KUCIOT U
IesIoueH, amoMoTepMust). AMPOTEpHOCTh OKCHIA U TUApOoKcH a amomunus. Conn anromuaus. [lomHoe
pa30XKeHNe BOJOM COJIel aIFOMUHHUSI CO CTAa0BIMU ABYXOCHOBHBIMU KHCIIOTaMU. AJTIOMUHATHI B TBEPIOM
BUJIE U B pacTBOpe. [Ipumenenue amomunns. CoeIMHEHUS aTFOMUHUS B HU3LIUX CTENEHX okuciaeHus. O
JTO0BOUCBHH e 1. Du3nueckrue u XUMUYECKUE CBOWCTBA (peaklMy ¢ KUCIOPOIOM, KUCIIOTaMH ),
npumenenue. Conu onoBa(Il) u ceunna(ll). CBUHIIOBBIN akKyMyasTOp. M e TaNT N BI IO OO YHBI X T O
AT pynin OcoOeHHOCTH CTPOEHHS aTOMOB MEPEXOAHbIX MeTauioB. X p o M. dusnueckue cBOICTBa,
XUMUYECKHE CBOWCTBA (OTHOIICHHUE K BOJSIHOMY Tapy, KHUCIOPOY, XJIO0PY, PACTBOPAM KHUCIIOT).
N3meHeHne OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX U KUCIIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U
TUAPOKCHIOB XPOMa C POCTOM CTEIEHU OKUCIeHUsA. AM(]OTEepHBIE CBOMCTBA OKCUAA U THUIPOKCUAA
xpoma(IIl). Oxucnenue coneit xpoma(Ill) B xpomatel. B3auMHbie epexoabl XpOMaToOB U TUXPOMATOB.
XpoMatsl ¥ JUXPOMATHI KaK OKUCIUTENH. M a p T a H € Il — (U3HYECKre U XUMUYECKIEe CBOHCTBA
(OTHOIIIEHUE K KUCIOPOY, XJI0py, pacTBopaM kucioT). Okeun mapranmna(lV) kak okucnurens u
karanu3atop. [lepmanranar kanaus kak okucnurenab. Manranat(VI) kanus u ero coiictBa. XK ene 3 o.
Haxoxnaenue B npupoje. 3HaueHue xenesa JUlsl Oprann3ma yesnoBeka. Ou3ndeckue cBONCTBA jKeJe3a.
CrnnaBel kenesa ¢ yriaepoaoM. XUMHUECKHE CBOICTBa kene3a (B3auMOJIEHCTBUE C KHCIOPOA0M, XJIOPOM,
Cepoi, yriem, KucioTaMu, pacTBopamu coseit). CpaBHEHHE KUCIIOTHO-OCHOBHBIX U OKHCIIUTEIBHO-
BOCCTaHOBUTENBHBIX CBOMCTB rugpokcua xenesa(ll) u runpoxcuna xeneza(Ill). Conu xeneza(ll) u
xenesza(Ill). Meroas! nepeBoaa coneit xxenesa(ll) B conu xxene3a(Ill) u oO6parro. OxucauTenbHbIC
cBoiictBa coenunenuit xenesa(lll) B peakuusax ¢ BOCCTaHOBUTENSIMU (MOAUIOM, MefIbI0). [{nanuaabie
KOMIUTEKCHI kene3a. KauectBennsie peakuuu Ha noHbl xxene3a(ll) u (III). M e 1 ». Haxoxnenue B
npupoje. u3uveckre U XUMHUUECKHE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOPOIOM, XJIOPOM, CEpOH,
kucnotamu-okuciurensimu). Comu meau(Il). Meanesrit kynopoc. Ammuakatsl Mmeau(l) u meau(Il).
[Tomyuenue oxcuaa meau(l) Boccranornenrnem ruapoxcuaa meau(1l) rimrokosoit. Cep e 6 p o.
dusndecKkue 1 XUMHIECKUE CBOMCTBA (B3aMMOJIEHCTBHE C CEPO, XJIOPOM, KUCITOTAMH-OKUCTUTEIISIMH ).
Ocaxnenue okcuia cepedpa MmpH IeHCTBUY 11IEJI0YHM Ha coJiu cepedpa. AMMuUakathl cepedpa Kak
okucnutenu. KauecTtBeHHas peakiiusi Ha MOHBI cepedpa. 3 0 71 0 T 0. DU3UYECKre U XUMHUIECKHE
CBOICTBa (B3aMMOJICHCTBHE C XJIOPOM, «IIapCKOW BOAKOI». CIIOCOOBI BBIJICICHHS 30J10Ta U3
30JI0TOHOCHOM nopobl. L] 1 H k. dU3nyeckre U XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C TAJIOTE€HAMU,
KHCIIOPOJIOM, CEPOM, paCTBOpPAMHU KHUCIIOT U IIenoueii). AM(MOTepHOCTh OKCHA M THAPOKCUAA IMHKA. P T
y T b. [IpencraBinenue o CBOMCTBaX PTYTH U €€ COCAUHEHUSIX.

Hemouctpanuu. 1. Komtekuus metamios. 2. Komnekiusa munepanos u pya. 3. Komiekuus
«Amomunuity. 4. Komnekuus «0Kene3o u ero cruiaBel» 5. B3anmoaeiictere HaTpus ¢ BOJIOH. 6.
OkpalrBaHye MIaMEHH COJISIMU IIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAILIOB. 7. B3aumoaeiicteue
Kanblvg ¢ Bogoil. 8. Ilmanenue anromMmuuus. 9. BzanMoaeicTBrue aTroMUHUS cO IeI0ubio. 10.
B3anmoneiicTBre Xpoma ¢ CoJIIHOM KucaoTol 6e3 noctyna Bo3ayxa. 11. Ocaxnenue rugpokcuaa



xpoma(Ill) u oxuciaenue ero nepokcuaoM Bojopozaa. 12. Bzaumusie nepexo/ipl XpoMaToB U JUXPOMATOB.
13. Pa3noxenue nuxpomara ammonus. 14. Amromorepmus. 15. Ocaxnenue ruapokcuna sxenesa(lll) u
OKHCIIEHUE ero Ha Bo3nyxe. 16. Boigenenue cepedpa u3 ero coseit 1elcTBUEM MEIH.

Jlaboparopusbie onbITh. 10. OkpammBaHue MIIAMEHH COSTMHEHUSMU IETIOYHBIX METaJUIOB. 11.
O3HaKkoOMJIEHUE C MUHEPAJIAaMU U BAXKHEUIIMMH COEMHEHUSAMH LIEJI0YHbIX MeTauioB. 12. CBoiCTBa
COEIMHEHUH 1IeT0YHBIX MeTa/oB. 13. OkpamrBaHue miIaMeH COSIMH IIEJI0YHO3EMETbHBIX METAJUIOB.
14. CBolicTBa Maruus 4 ero coenuHeHui. 15. CoiicTBa coeqnueHnit kaiablus. 16. XKectkocTh Boabl. 17.
B3anMopeiicTBre aroMUHMS C KUCIOTaMH U Iienodamu. 18. AmdoTepHbie CBOKWCTBA THAPOKCHAA
amomuHus. 19. CoiicTBa 010Ba, cBUHIIA U UX coequHenuil. 20. CoiicTBa comeld xpoma. 21. CBolicTBa
Maprasiia u ero coequnenuit. 22. N3yuenue munepanos xkenes3a. 23. CpoiicTBa xxene3a. KauecTBeHHbIe
peakuuu Ha UOHBI xxene3a. [lonyuenue oxcuna meau(l). 24. CpolicTBa MenH, €€ CIIJIaBOB U COCTUHEHU.
25. CBoiicTBa IIUHKA U €0 COSIUHEHUH.

IIpakTuyeckas padora Ne 6. [TosryueHne ropbKkoii coiu (ceMMBOJHOIO cyiabdara Maruus).
IIpakTuyeckas padora Ne 7. IlosrydyeHue ajroMokaaueBbIX KBacuoB. [lpakTuueckas padora Ne 8.
BbinoJiHeHHEe IKCIIEPUMEHTAJIBHBIX 32124 110 TeMe «MeTaJUuIbl IJIABHBIX NOATPYIID).
IIpakTuyeckas padora Ne 9. Ilosryuenue meanoro kynopoca. Ilpakruueckas padora Ne 10.
IHony4yenne xesesnoro kynopoca. Illpakruueckas padora Ne 11. Beinosinenue
IKCIEPUMEHTAIBHBIX 32/1a4 10 TeMe «MeTa/uibl MOO0OYHBIX MOATPYIID».

KonTpoubnas padora Ne 2 no teme «MeTajibi».

Tema 3. Ctpoenne atoma. Xumuueckas cBsi3b (8/14 1)

CrtpoeHnueatoMa. Hykmuasl. M3oronsl. Tunsl paguoakTuBHOrO pacnajga. TepMosaepHbIl CUHTES.
[TomyueHnue HOBBIX J1€MEHTOB. SnepHble peakiuu. CTpoeHHe 3JIEKTPOHHBIX 000JI0UEK aTOMOB.
[IpencraBienue o kBaHTOBOW MexaHuke. KBaHTOBbIe uncia. AToMHbIe opOuTanu. Pagiyc atoma.
DIIEKTPOOTPULIATEILHOCT. X UM M U € C K a 51 C B 5 3 b. Buzbl xumuueckoii cBsizu. KoBaneHTHas cBs3b U
€€ XapaKTEePUCTUKHU (JJTMHA CBS3U, IOJMSPHOCTH, MOJSIPU3YEMOCTh, KPAaTHOCTH CBsI3H). IOHHAs CBA3b.
Mertannuueckast cBsizb. CTpoeHU € TB e p A bl X T € 1. Kpucrannuueckue u amopdHubie Tena. Tumsl
KPUCTAJUTMYECKUX PEIIETOK METAUIOB M MOHHBIX COCTUHEHHM. MeXMOJIEKYIISIPHBIC B3aUMOICHCTBUSI.
Bonoponnas cBs3b.

Hemonctpanuu. 1. Kpucrammnueckue pemerku. 2. Mojenu MOJIeKyl.

Tema 4. OcHOBHBIC 3AKOHOMEPHOCTH NPOTEKAHUsS XUMHYeCKHX peakuuid (17/21 1)
TennoBolindpdhpexTxumMuueckopeaxu . DHIOTEPMUIECKUE U IKZOTEPMUIECKHE
peaxiuu. 3akoH ['ecca. Terora o6pa3oBaHus BeulecTBa. DHeprus cBsi3u. [loHaTrue o0 sHTaIbINH.
[Tonsitrie 06 sHTpOonMH. BTOpoii 3akoH TepMoanHaMuku. DHeprus [ mb0ca u kpurepun
CaMONPOU3BOJIIBHOCTA XUMUYECKOH peakiun. CKOPOCThXUMUUYECKUXPEAKI U U U €e
3aBUCUMOCTH OT MPUPOJIBI PEarUPYIONINX BEIIECTB, KOHIICHTPAIIMN PEareHTOB, TEMIIEPATyPhl, HATHIHUS
KaTaau3aTopa, TUIOIaA ITOBEPXHOCTH pPEearupyromnX BEMeCTB. 3aK0H AeUCTBYOMMX Mace. [IpaBumo
Bantl'odda. [Tonstue 00 sHEpruu akTUBAIMKN U 00 SHEPreTHUYEeCKOM Ipoduie peakunu. 'oMoreHHbIN U
reTepOreHHbIN KaTanu3. [IpuMepsl KaTaTuTHYECKUX MPOIIECCOB B TEXHUKE M B )KMBBIX OpraHU3MaXx.
®DepMeHTHI Kak Ouoornueckre karanu3aTopel. O O paTU MBI € p € a K IT M H. XUMHUYECKOe PaBHOBECHE.
[Mpunuun Jle Hlatense. Koncranta paBHoBecusi. PaBHoBecue B pactBopax. KoHCTaHTBI AuCcoLMALIM.
Pacuer pH pacTBOpoB CHIBHBIX KHCIIOT U 1ienoue. [IponsBenenue pactBopumMocTd. Ps1ak TUBHO €
TUMeETadmuao B. [loHsTHE O cTaHIAPTHOM 3JIEKTPOJIHOM MOTEHIMAJIE U SJIEKTPOABUKYIIEH CUIe
peakiuu. XUMUYECKHUE UCTOYHUKHU TOKA: ralbBAaHUUECKUE DJIEMEHTHI, aKKYMYJIATOPHI ¥ TOTUIMBHbBIE
3JIEMEHTBI. DJIEKTPOJIU3 PACIIIIABOB M BOJHBIX PACTBOPOB AJIEKTPOJIUTOB. 3aKOHBI 3JIEKTPOIIU3A.
HemoHcTpanuu. 1. DK30TepMUUYECKUE U SHIOTEPMUYECKUE XUMUUECKHE peaknu. 2. TennoBble SIBICHUS
MIPY PACTBOPEHHUM CEPHOUN KUCIOTHI 1 aMMHAYHOU CEUTPBI. 3. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT
MIPUPO/ILI BEIIECTB HAa MPUMEPE B3aUMOICUCTBUS PACTBOPOB PA3IMUYHBIX KUCIOT OJJUHAKOBOM



KOHIIEHTPALUU C OAMHAKOBBIMHU KyCOUKaMU (TpaHyJIaMM) HUHKA U OJUHAKOBBIX KyCOUKOB Pa3HbIX
METaJuIoB (MarHus, IIMHKA, eje3a) C paCTBOPOM COJISIHOM KUCIOTHI. 4. B3aumoeicTBre pacTBOPOB
CepHOM KHCIIOTHI C PACTBOpAaMH THOCYIIb(aTa HATPUsl PA3TUYHON KOHIICHTPAILIUHN U TEMIIEPATYpPHL. 5.
PasnoxxeHnue nepokcuia BOJOpOa ¢ IOMOIIbIO HEOPraHUYECKUX KaTaau3aTOPOB U IPUPOAHBIX
00BEKTOB, COAEPIKAIIUX KaTajasy.
JIaGopatopHble onbIThl. PaKTOPHI, BIUAIOIIME HA B3aUMO/ICHCTBHE METAJLIa C pAaCTBOPAMHU KHUCIIOT.
CMeleHne XuMU4eCKOr0 PaBHOBECHS ITPH YBEIMYECHUN KOHIICHTPALUM PEAareHTOB U IPOIYKTOB. 26.
Karanutuueckoe pasiokeHue nepokcua Bogopoaa
[IpakTnyeckas padora Ne 12. Ckopoctb xumnueckoi peakuuu. [Ipakruyeckas padora Ne 13.
XuMH4YecKoe paBHOBecHe.
KonTpoubnas pabora Ne 3. Teoperuyeckue 0CHOBbI XHMHH.
Tema 5. Xumuueckasi Texnoaorus (7/8 4)
OCHOBHBENPUHIOUNBXUMUUYECKOUTEeXHONOruu.[lIpousBoagcrBocepHONKH
CJI O T bl KOHTaKTHBIM c110c000M. XuMu3M npouecca. Cblpbe 1715 IPOU3BOACTBA CEPHON KUCIIOTHI.
TexHonornueckas cxema mpouecca, npoueccel 1 annaparsl. I pou3BogcTBOoaM MU a K a. XUMHU3M
npouecca. OnpenenacHre ONTUMAIBHBIX YCIOBUHM NPOBEACHNA peakuuu. [I[puHIun LMpKyJIALNAN U €T0
peanu3anys B TEXHOJIOTMYECKOM cxeMe. M e Tan iy p r u s. UepHas meraiutyprus. JloMeHHBIN poecc
(cbIpbe, yCTPOWCTBO IOMEHHOM Me4YH, XMMH3M Mporiecca). [[pon3BoAcTBO cTaii B KUCIOPOIHOM
KOHBepTepe U B ajekTponeyax. O praHudye cKu il c U H T € 3. CHHTE3bl HA OCHOBE CUHTE3-Ta3a.
[Tpou3BoacTBO MeTaHOJIa. DKOJIOTHSI U TpobsIeMa OXpaHbl OKPYKaIOLLEH cpe/ibl. 3eJIeHast XUMUSL.
Hemoncrpauuu. 1. Coipbe Uil IPOU3BOACTBA CEPHOM KUCIOTHL. 2. Monens kumnsiero cios. 3. Xenesnas
pyna. 4. OOpa3siisl CIIIaBOB XKene3a.
Tema 6. Xumus B ObITy M Ha ciryx0e o0mecrBa (11/15 1)
Xumus nuuy. JXKupsl, Oenku, yriieBojbl, BuTaMuHbl. [TuieBsie 106aBky, X Kiaccuukanus.
3arpelieHHbIe U pa3pellieHHbIe MUIIeBble 100aBKu. JlekapcTBeHHbIE cpencTBa. Kpacku 1 MUTMEHTHI.
[TpuHUIMIIBI OKpalIMBaHUsI TKaHe. XuMus B cTpouTenscTBe. LlemenT, 6eToH. CTEKIIO U KepaMuKa.
TpaauuoHHbIE U COBPEMEHHbIE KepaMuieckue Matepualibl. CBepXnpoBoasias kepamuka. beitoBas
xumus. OTOenuBaromme cpecTBa. XUMHS B CEILCKOM X031 CTBE. IHCEeKTUIMIBI U TECTULU/IbI.
Cpenctsa 3amuThl pacteHuil. PenennenTsl. OcoO€HHOCTH COBpeMEHHON HayKu. MeTo/10J10THsl HAy4HOT O
uccnenoBanus. [lpodeccus xumuka. Matemarudeckas xumus. [Touck xummuueckoit uHpopmanuu. Pabora
¢ 0azaMu JaHHBIX.
Hemonctpauuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkaneit. 3. OtOenuBanue Tkaneu. 4.
Kepamunueckue marepuainsl. 5. [[BeTHble cTekna. 6. Komneknus cpecTB 3allUThl paCTEHUM. 7.
Komnexnust «Tonnmuso u ero Bus». 8. [Ilpumepsl paboThl ¢ XUMUYECKMMHU 0a3aMu TaHHBIX.
JlaGopaTopHbie OombITHI. 27. 3HAKOMCTBO ¢ MOIOIIIUMHU CPEACTBAMHU. 3HAKOMCTBO C OTOSTHBAIOIIUMHU
cpenctBamu. 28. Kiten. 29. 3HakoMCTBO ¢ MUHEpaIbHBIMU yIOOPEHUSIMH U U3yYEHHE UX CBOUCTB.
IIpakTuyeckas padora Ne 14. Kpamenue Tkaneii. [Ipaktuyeckas padora Ne 15. Onpenesienue
MHHepaabHbIX ya100penuii. KonrpoibHas padora Ne 4. UtoroBasi KOHTpoJibHasi padora.

3. TemaTH4eckoe IVIAHUPOBAHHE

OcHroesnbule 6uobl Konuue B mom yucne
OdesimenbHoOCmU cmeo OCHOBH
obyuarowuxcs uacos Konuue na6op | 1o
asmop amopH
Howmep Tena cmeo npakm | Konmp Harpas
ble
n/n 4acos u4ecKu | onbHbl
JICHUS
pab e e
BOCIIMTA
TEIIBHO




v

1
JACATCIIb
HOCTH

OcHoBHBIE
NMOHATHS
OpraHu4vecKoi
XUMHUHA

Paznuuate npeameTsl
HA3Y4YEHUS
OpraHuYecKon u
HEOPraHUYECKOU
xumuu. CpaBHUBATH
OpraHUYeCKUe U
HEOPraHU4YEeCKUe
COCTMHCHUSI.
Ha6monats
JEMOHCTPHUPYEMBIE U
OTIMCHIBAThH OIIBITHI C
[IOMOILBIO POAHOIO
SI3bIKA U SI3bIKa XUMHUHU

13

13

1,6,7,8

Yraesoaopoasl

HaspiBaTh ajkaHbl 110
MEXIYHapO- HOU
HOMEHKJIAType.
OOBICHATH
3JIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3YYEHHBIX
BelecTB. O000IIaTh
3HAHWS U I€IATh BBIBO-
JIbI O 3aKOHOMEPHOCTAX
M3MEHEHHI CBOWMCTB B
TOMOJIOTHYECKOM
pSAIyaTKaHOB

25

25

1,7,8

Kucaopoaconep
JKarme
oprannyeckKue
coeNHeHus

HasriBaTh BelecTBa 1o
MEKIyHApOa- HOU
HOMEHKJIaType.
OOBCHITE
ANIEKTPOHHOE CTPOCHUE
MOJIEKYJT U3YYE€HHBIX
BeriecTs. O600maTsL
3HAHHUSA U JIeJIaTh
BBIBOJIBI O
3aKOHOMEPHOCTSIX
U3MEHEHUN CBONMCTB B
COMOJIOTUYECKOM PSITY
BEIIECTB

19

18

7,8

A30T- 1
cepocoaep:Kamm
€ coeTHHEeHus

HasriBaTh
HUTPOCOETUHEHUS T10
TPUBHAIBHON U
MEXTYHapOIHOU
HOMEHKJIAType.
OOBIACHITE
3JIEKTPOHHOE CTPOCHUE
MOJICKYJT N3YICHHBIX
BenecTB. IMeTh
MpeACTaBICHUE O
Ba)KHCHIITHX
XHMHYECKHUX CBOMCTBaX
HUTPOCOETUHEHHH.
ITornmaTs 3HaUYCHHE
HUTPOCOETUHECHHI.
CormocTaBiaTh
XHUMHYCCKHE CBONCTBA

1,6,7,8




HUTPOCOCTUHECHHI C
00J1aCTHIO0 IPUMEHEHHUS

Bbuoaornuyeckn
AKTHBHLIE
BelllecTBAa

XapakTepru3oBaTh
COCTaB YTJIEBOJOB U MX
KJ1acCU(UKALHIO.
IIporno3upoBathb
CBOICTBA HEU3Y-
YEHHBIX BELIECTB I10
AHAJIOTHH C
HU3Y4YEHHBIMU
BELIECTBAMHU TOTO XKe

TOMOJIOTHYECKOI'O psaaa.

XapakTepru3oBaTh
(YHKLINH yTICBOAOB.
PackpsiBath
OHMOJIOTHUYECKYO POITh
YTJIEBOJIOB

14

16

1,7,8

BbicokoMoieKky
JISIpHbIE
coelMHEeHUs!

OnepupoBaTh
MIOHSITHAMHA
«MOHOMEDY,
«IIOJIUMEPY,
«COoTIoNIUMeEp,
«CTPYKTYpHOE 3BEHO»,
«CTeTeHb
MOJIMMEPH3ALIUIN,
«IIOJTAMEPU3ALIHS,
«TIOJIUKOHCHCAITHSD.
XapakTepus3oBaTh
peakuuu
MIOJIMMEPHU3AIIHA U
MOJTMKOHJICHCAIIMN KaK
CHOCOOBI TTOTyYEHUS
BBICOKOMOIIEKYJISIPHBIX
COEIUHEHUN

1,6,7,

IToBTOpPEHME M
yrayoJjenue
3HAHUH

OOBACHATE MTOIOKEHUS
aTOMHO-
MOJIEKYJISIPHOTO
yuenusi. OnepupoBaTh
MMOHSITHSIMH
«XUMHWYECKUH
DJIEMEHTY, «aTOM»,
«MOJIEKYIIay,
«BEILIECTBOY,
«(huznveckoe TeIoy.
OOBCHATH 3HAYCHHUE
XUMHYECKOH (PopMyITbI
BCIIECTBA KaK
BBIpQKCHHE
KauyeCTBEHHOI'O 1
KOJIMYSCTBEHHOT' O
COCTaBa BEIICCTBA.
PaccunteiBaTh
MAacCOBBIC U MOJIbHBIC
JIOJIX DJICMCHTOB B
XAMHYECKOM
COEIMHEHMH.
Omnpenensats GopMyIsl
COCIMHEHHM 110
HM3BECTHBIM MAaCCOBBIM,

18

19+1(p
€3epB)

7,8




MOJIBHBIM JOJISIM

JJIEMEHTOB.
Pe3epBHOE 5 -
Bpemsi
HUTOro:
104 102 11 4 |13

B 10 kjacce M13MeHEHHs IPOrPAMMBbI:

Tema Nel IMoBTopenue u yriryosieHue 3HAHMIT epeHeceHa HA KOHell y4e0HOro rojia, B 1IeJIIX
IIpeeMCTBEHHOCTH ¢ 11 kmaccom.

n/a

Paznemn,
TeMa

11xmacc

OcHoBHBIE
BHUJIBI
IEeITEIbHOCTH
oOyuaromuxcs

Koa-
BO
4acoB
ABTOD

Koi-
BO
4acoB
Pabou

W3 aux

IIpakTnu
€CKHue
paboThI

Jlabopa
TOPHbIE
OIIBITHI

KonTtpo
JIbHBIE
paboThI

OCHOBHBIE
HaIpaBJje
HUS
BOCIIUTATE
JIBHOM
eITeIbHO
CTH

Tema 1.
Hemerayabl

OOBICHATD
3aBHCUMOCTD
CBOWCTB Oopa u ero
COCIMHECHHI OT €T0
crpoenus. Umetp
MIPEJICTABICHHE O
BaXXHEUIITUX
XAMHYECKUX
CBOHCTBax 60opa u
€ro COeIUHCHUM.
CorocTaBiaaTh
XUMHYECKHE
cBolicTBa Oopa u
€ro COeqUHEHHH C
obnacTIMu
MTPUMECHCHHUS

31

31

7,8

Tema 2.
MertaLibl

OOBICHATD
3aBUCHUMOCTD
CBOMCTB METaJIJIOB
OT UX CTPOCHHS.
XapakTepu3oBaTh
oOmme
XHUMHAYECKHE
CBOMCTBAa METAJIJIOB
KaK
BOCCTaHOBUTEJICH
Ha OCHOBE
CTPOCHUS UX
aTOMOB U
MOJIOKCHHS B

30

30

16

1,6,7,8




QJICKTPOXUMHUYCCKO

M pARy
HaIpSKECHUN.

Tema 3..
Crpoenue
aToMa.
XuMHYecKHe
CBOliCTBA.

KonkperusupoBars
MOHSTHS
«XHMHYECKast
CBSI3bY,
«BAJICHTHOCTDY.
O0600mars
IMOHSTHS
«KOBaJICHTHAas
HEToJIsIpHAs
CBSI3bY,
«KOBaJICHTHAas
TTOJISIPHAST CBSI3BY.
OOBACHATD
MeXaHU3MBbI
o0Opa3oBaHUs
KOBaJICHTHOM
cBs3u. OnuchIBaTh
XapaKTEPUCTUKU
KOBaJICHTHOM
CBSI3H.
[IpenckasbiBaTh
(dhopMy MPOCTHIX
MOJICKYJI

1,7,8

Tema 4.
OcHoBHbBIE
3aKOHOMEPHOCT
U MPOTEKAHUA
XUMHYECKHX
peakuuii

CocTaBniTh
CpaBHHTEJIbHBIC U
o0o0marome
cxemsl. [IpoBoanTh
pacueTsl 1o
XHMHYE- CKUM
bopmynam u
YpaBHEHHUSIM pe-
aKIUi.
OcymecTBIsATh
M03HABATEIHHYIO
pednekcuro B
OTHOIIICHUHU
COOCTBEHHBIX
JIOCTHDKEHUI B
MIPOIIECCE PEIICHHUS
y4eOHBIX U
[MO3HABATENbHBIX
3aga4

17

16

7,8

Tema 5.
XumMuueckas
TEXHOJIOT U

CpaBHuBaTh
OCHOBHOI U
TOHKUH
OpraHN4eCKUI
CHHTE3.
OnuceIBaTh
CHHTE35I Ha OCHOBE
CHHTE3-Ta3a.

1,6,7,8




XapakTepus3oBaTh
poriecc
MIPOU3BOJICTBA
METaHOJIA.
OnuceiBaTh
XAMUYECKHE
peaKiuu, Jiexaniue
B OCHOBE
MOJTy4YEeHUs
METAHOJIa, C
HCIIOIb30BaHUEM
POJIHOTO SI3bIKA U
SI3BIKA XMMUH.
OOBICHATD
CITOCOOBI 3aIUTHI
OKpY’Karoleu
Cpelibl ¥ YeJI0BeKa
OT MPOMBIIIJICHHBIX
3arpsi3HCHUI

Tema 6. Xumus
B ObITY M HA
ciayxoe
YyeJi0BeKa.

dopmyIUpOBaTh
OCHOBHEIC
0COOEHHOCTHU
COBPEMEHHOM
XHMHH.
XapakTepu3oBaTh
Hay4HOE MTO3HAHHE,
BBIJICJISITH CYOBEKT
1 00BEKT HAYYHOTO
IMO3HAHUS.
ITonp3oBaThCs
HCTOYHUKAMH
XUMHYECKOM
nH(pOpMaLINH.
HaoOmronares u
OITHCKLIBATH
JNEMOHCTPUPYEMBIE
OITBITEI

11

11 2 3 1

Pe3eps

Hroro

105

102 15 29 4

COI''TACOBAHO

[Iporokon 3acenanns [IIMO yuureneit

CCTCCTBO3HAHUA

MBOY COIII Ne 1uMm. JIsnuaeBckoro

ct. CrapomepOrnHOBCKas

0T 26.08.2022 1. Ne 1

Yoourok U. A.

noANHUCh

O.1.0.

COTI'JTIACOBAHO
3amecTuTens nupekropa no Y BP
MBOY COIII Ne 1 um. JIanugeBckoro
ct. CrapormepOnHOBCKas

Axymiosa I'. H.

MOJIMKCH ®.1.0.

«29» aBrycra 2022




