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IHosicHUTEIbHAA 3aIHCKA
Pabouas mporpamma cpeaHero o0mero oopa3zoBaHHsA IO AHIJIMKACKOMY SI3BIKY COCTaBJICHAa Ha
OCHOBE CJIETYIOIINX HOPMATUBHBIX JIOKYMEHTOB:

* ®denepanpHOoro 3akoHa oT 29 nmekabps 2012 r. N 273-®3 "OO6 ob6pa3oBaHuu B
Poccuiickoit denepanuu" B nocieaHen peaakiuu;

*  @enepa’dbHOrO TOCYAAPCTBEHHOTO 00pa30BATENBHOTO CTaHAApPTa CPEAHEro OOIIero
obpazoBanus (yrBepkiaeH IIpukazom MunoOpHayku Poccuiickoit ®denepanum ot 17
Mas 2012 r. Ne413) B nocnegnelt penakiuu,

* denepanbHOro TMepeuHs Y4YEOHUKOB, DPEKOMEHIOBAHHBIX K WCIOJIb30BAHUIO IPU
pean3aluy UMEIOIUX IOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeNbHbIX IPOrpaMM
obmero oopa3oBaHus;

* CanlluHa 2.4.2. 2821 — 10 «CaHHTapHO-3MIUAECMUOIOTHIECKUX TpPEeOOBaHUN K
YCIOBUSIM U OpraHu3alliid oOy4YeHHs B 0011e00pa30BaTEeNbHBIX YUPEKICHUSIX)
(YyTBEp)KIEeHBl IOCTAaHOBJIEHUEM [JIaBHOrO TIOCYJapCTBEHHOI'O CAHMTAPHOIO Bpaua
Poccuiickoit ®eneparuu ot 29 nexadpst 2010 r. Ne 189, 3apeructpupoBansl B MuHOCTE
Poccun 3 mapra 2011 r., perucrpanuonssiii Homep 19993) B nocnenneit pegakuuy;

*  OOII COO MKOY «Cpennsis mikona Nel» r. Cyxunnuu;

*  Vuyebnoro miana MKOY «Cpennsist mkona Nely r. CyxuHuuu;

e pabodeil mporpamMmbl yaeOHOTO MpeaMeTa « XUMHEs» Ha YIITYOJICHHOM YPOBHE CPEIHETr0
obmiero obpazoBanus k YMK no xumuu B. B. Epemuna, H. E. Ky3smenko, B. .
Tepenuna, A. A. Jlpo3noBa, B. B. JlyHuHa u mMeToauueckue peKOMEHIALUU IO €€
cocraBnenuto (aBtopsl B. B. Epemun, A. A. [posmos, M. B. Epemuna, 3. IO.
Kepumos).

[Ipemiaraemass mporpaMMa 1O XHMHHU PAacCKphIBACT COJEpKaHHE OOYUCHHS XUMHH
yuamuxcsa 10-11 kmaccoB o001eo0pa3oBaTeNbHBIX OpraHu3aliii Ha YIUIYOJICHHOM YpOBHE.
[Iporpamma coctaBiena Ha ocHOBe DyHIaMEHTAIBHOTO SApa COJEpKaHUs 001Iero oopa3oBaHus,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 0OO0Opa30BaTEIbHOW TMPOTPAMMBI CPEIHETO
(momHoro) obmiero oOpa3oBaHus, TMpeACTaBICHHBIX B DefepaTbHOM TOCYAapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAapTe CpeaHero (MOJHOro) oO0mero oOpa3oBaHHs W MPUMEPHON
MPOrPaMMBI 110 XUMUHU CPETHETO (ITOJHOTO) 00111ero 00pa3oBaHusl.

Cpennee obimiee oOpa3oBaHUE — TPEThsl, 3aKIIOYUTENbHAS CTYNEHb OO0IIEro oOpa3oBaHUS.
OpnHol M3 BaXKHEHIIMX 3aqad dTOrO dTama SBJISETCS MOATOTOBKA y4alllUXCs K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO M TPOPECCHOHAIBHOIO IyTH. YYalIuecs JOJDKHBI
HAyYUTHCS CAMOCTOSTEIHHO CTAaBUTh IEJIM W OMPEACTATh MYTH MX JOCTHKCHHS, HUCIIOJIb30BaTh
MPUOOPETEHHBI B TIKOJIE OIBIT JIEATSIHPHOCTH B PEATbHON >KH3HH, 32 paMKaMH yd4eOHOTO
nporiecca.

Henu n3yyenuss XMMHH B CpeIHEH LIKOJIE

1. ®opmupoBaHHE YMEHHsI BUJETh M TOHMMATh IIEHHOCTb OOpa30BaHMs, 3HAYMMOCTb
XUMHUYECKOTO 3HAHUS JUI KaXKJAO0T0 YelIOoBeKa, HE3aBHUCHMO OT €ro MpoQeCCHOHATBHON JesATelNb-
HOCTH.

2. ®opmupoBaHUe YMEHHUS pa3inyaTh (PaKThl U OLIEHKH, CPAaBHUBATH OLIEHOUYHBIE BBIBOJBI,
BHJIETh UX CBS3b C KPUTEPUSAMH OLICHOK U CBSI3b KPUTEPHUEB C ONPEAECICHHON CUCTEMOW LEHHOC-
Tel, opMyTUPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIUIO.

3. ®opMupOBaHUE IEIOCTHOIO IIPEACTABICHHUS O MHUPE U POJHM XUMHUU B CO3JAAHUHU
COBPEMEHHOM €CTECTBEHHOHAayYHOW KAapTHHBI MHpa; YMEHHsI OOBACHATH OOBEKTHI M IPOLECCHI
OKpY’Karollel AeWCTBUTEIbHOCTH (IPUPOAHOM, COLMAIbHON, KYAbTYPHON, TEXHUYECKON CpeJibl),



UCTIONB3YS ISl 3TOTO XMMUYECKHUE 3HAHMSL.

4. TIprnoOpeTeHue omnbITa Pa3HOOOPA3HON JESITEIBHOCTH, OIBITA MO3HAHUS U CAaMOIO3HAHUS;
KJIIOUYEBBIX HaBBIKOB, MMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JISi PA3IMUHBIX BHJIOB JIEATEIBHOCTH
(HaBBIKOB pEIICHUs MPOOIIEeM, IPUHATHUS PEIICHUH, TTONCKa, aHaInu3a 1 00paboTKu MH(POpMaLUH,
KOMMYHUKATHBHBIX HABBIKOB, HAaBBIKOB W3MEPEHMH, HABBIKOB COTPYIHWYECTBA, HABBIKOB
0e30macHOro 0OpameHus ¢ BEIECTBAMH B TIOBCETHEBHOM KHU3HN).

B cucreme cpegnero oOmero o0Opa3oBaHUS XHMHIO OTHOCAT K IPEIMETHOH 00JacTH
«EcrectBennble Haykm». OCOOEGHHOCTH coJep)kaHHs OOy4eHUS XUMHU B CpeIHEW MIKoje
00ycIIOBIICHBI cienn (KON XUMHUHU KaK HayKH M ITOCTaBJICHHBIMU 3a/la4aMHu.

OcHo8HbIMU NPODIEMAMU XUMUU ABTIAIOMCAL:

— HM3Y4YEHHUE COCTaBa U CTPOCHHUs BEILECTB, 3aBUCUMOCTU UX CBOMCTB OT CTPOCHMS;

— IIOJIy4Y€HHUE BEIECTB C 3aIaHHBIMU CBOMICTBAMY;

— HCCIIEJOBAHNE 3aKOHOMEPHOCTEN XMMHUYECKUX PEAKLIMH U ITyTeH YIPABICHUS UMU B LENAX
HOJIy4EeHUs1 HEOOXOIMMBIX YEJIOBEKY BEIIECTB, MATEPUAJIOB, SHEPTUH.

[TosToMy B mporpamme o XMMHUHU HALIUIA OTPAKEHUE OCHOBHbBLE COOEPIAHCAMENbHbIE TUHUU:

— «BELIECTBO» — 3HAHMs O COCTaBE M CTPOECHUU BEIIECTB, UX BaKHEHIINX (U3UYECKUX U
XHMUYECKHX CBOMCTBAX, OMOJIOTMYECKOM JICHCTBUN;

— «XUMHUYECKasl peaklus» — 3HaHUA 00 YCJIOBMSIX, B KOTOPBIX IPOSBISIOTCS XUMHYECKHE
CBOICTBa BELLECTB, CII0CO0aX YIPaBIE€HUS XUMUUECKUMU IIPOLIECCAMU;

— IPUMEHEHUE BEUIECTB» — 3HAHMS U ONBIT IIPAKTUYECKONU NEATEIbHOCTH C BELIECTBAMH,
KOTOpble Haubojee 4acTo yHnoTpeOssIoTcs B IOBCEIHEBHOW JKU3HH, IIUPOKO HCIOJIB3YIOTCS B
IIPOMBIIIIIEHHOCTH, CEJICKOM XO035HCTBE, Ha TPAHCIIOPTE;

— «I3BIK XMMHN» — CUCTEMa BaXXHEHUIIMX NOHATHH XVUMHHM U TEPMHUHOB, B KOTOPBIX OHH
OIUCBIBAIOTCS, HOMEHKJIaTypa HEOPraHMYECKMX M OPraHUYeCKUX BELIECTB, T. €. MX Ha3BaHUS (B
TOM 4YHCJI€ U TPUBHAIBHBIE), XUMUYECKHE (OPMYJIbI U yYpaBHEHUS, a TAKKe IpaBUiia MepeBojia
MH(pOpMaLIMU C POJHOTO WK PYCCKOTO SI3bIKA Ha SI3bIK XUMHUU U 00paTHO.

CopnepxaHue oOydeHUs peai30BaHO B Y4eOHMKAX XUMMHM, BBINYIIEHHBIX H3/1aTEIbCTBOM
«dpodayn:

v Xumus. Yruy6nennsiii yposenb. 10 knacc. Epemun B. B., Kyssmenko H. E., Tepenun B.

., dpoznos A. A., JIyaun B. B. 2019.
v Xumus. Yruy6iennsiii yposens. 11 knacc. Epemun B. B., Kyssmenko H. E., [Ipo3nos A.
A., JIyaun B. B. 2020.

B yueOHMKax peanus3yeTcs CUCTEMHO-/eATeIbHOCTHBIN moaxo, jexamuil B ocHoBe OI'OC.
OTOT  NOAXOA  OpPUEHTHPOBAH  Ha  KOHKpPETHbIE  pe3yiabTaThl  00pa3oBaHUs,  Kak
CUCTEMOOOpa3yIOIIMi KOMIIOHEHT CTaHAapTa, /i€ Pa3BUTHE JUYHOCTH YYaIlErocss Ha OCHOBE
YCBOEHHUSI YHUBEPCAJIbHBIX Y4€OHBIX JEMCTBUI, MO3HAHUS U OCBOCHMSI MHpA COCTaBISET LENb U
OCHOBHOM pe3ysbTaT 00pa3oBaHusl.

N3ydyenne xumuu B 10 n 11 xitaccax nmoctpoeHo no auneunou cxeme. B 10 knacce nznaraercs
MaTepuajg OpraHuyeckoi Xumuu, a B 11 kimacce — HeopraHuyeckas XUMHs, OOIIas XHUMHUS,
XUMHUYECKAs TEXHOJIOTHS

Cucrematnueckuii Kypc opranudeckod xumuu B 10 kjacce mnpexaBapser  pasfel,
HaIpaBJIEHHBIH Ha 000O0IIeHHEe M MOBTOPEHHE MOJYyYEHHBIX B OCHOBHOM IIKOJe 3HaHUU. B Hem
TaK)Ke JAr0TCsl T€ CBENEHHUS U3 OOlIell M HeopraHM4ecKoM XMMHH, KOTOpble HEOOXOAMMBI IS
W3y4YEHUs] OpPraHMYEeCKOM XWUMHH, HO HE BOLUIM B IpPOrpaMMy OCHOBHOM IIKOJbL. Kypc
OpraHMYeCKONM XHWMHUU TIOCTPOEH TpagulMoHHO. OH HAYMHAETCS C OCHOBHBIX MOHSATUHN
OpraHMYEeCKOM XHMHHM, 3aTE€M W3J1araercsd CTPYKTYpHas TEOpUs OPraHUYECKUX COCHUHEHUH,
paccMaTpuBaeTcs HX DJJEKTPOHHOE cTpoeHue. IloToM wu3ydaroTcss BaKHEWINME KIIACChl



OPraHUYECKUX COCIUHEHUN: YIJTIEBOAOPOABI, KHUCIOPOACOAEPKAIUE COCIUHEHHUs, a30T- HU
cepocojepkane coeauHeHusd. (CHUcTeMaTHYeCKOoe M3J0KEHHUE CTPOCHHS U CBOMCTB
OpPraHUYECKUX COCTUHEHUN I03BOJIIET MEPEeHTH K OMOJIOTMYECKH AaKTHBHBIM BEIIECTBAM —
yIJIeBOAAM, >KHpaM, OelKkaM M HYKJIEMHOBBIM KHCIIOTaM. 3aKaHYMBACTCS KypC OpPraHUYEeCKOH
XMMHHU PACCKa30M O MOJIMMEPAX U UX UCIIOJIb30BaHUH B OBITY U B TEXHUKE.

Marepuan 1o HeopraHmyeckoil xumuu B 11 Kiacce wu3y4aeTrcs B ClEAyrOLIEH
nocuenoBarenbHocT. CHavana pacCMOTPEHBI AJIEMEHTBI-HEMETAILIbI, 3aT€M JIEMEHTBI-METAILIbL.
N3yueHune >1€MEHTOB-METAJIOB NpeABapseT pas3ziei, CHUCTeMaTH3UpYIOLUil oOuiue CBOHCTBa
METAJIJIOB — DJJIEMEHTOB M IPOCTBIX BEIIECTB, a TaK)K€ PACCKA3BIBAIOIIMKM O CILIaBax.
PaccmoTpenue oOmieil XuMUM HAYMHAETCS CO CTPOSHHS aToOMa M XUMHUYECKOW cBsizu. Ha ocHoBe
IIOJIYYCHHBIX 3HAHMM IIKOJIBHUKHM 3HAKOMATCS CO CTPOCHUEM BELIECTBA, M3Y4AlOT Pa3JIMYHBIC
BHUJIbI XUMUYECKON CBSI3U, BKIIOYAs MEXKMOJIEKYJISIPHBIE, U OCHOBHBIC THIIbI KPHCTaJUIMYECKUX
PELIETOK MPOCTHIX BELIECTB U MOHHBIX COEAMHEHUN. 3aTeM ClleyeT MaTepuall, pacCcKa3blBatOIUI
O 3aKOHOMEPHOCTSAX IPOTEKAHMsS XHMHUYECKUX PEAKLUM. 30eCh COYETAIOTCSl CBEICHUS U3
XUMHUYECKON TEPMOJMHAMUKHA M XMMHYECKON KHHETHKH, IO3BOJISIONIME IOHATH, IIOYEMY M KaK
IIPOTEKAOT XUMHYeckue peakuuu. Crenymoomas TemMa Kypca WUIIOCTPUPYET INPUMEHEHHE
IIOJIyYEHHBIX 3HAHUHI O 3aKOHOMEPHOCTSAX NPOTEKAHUS XMMUYECKMX PEaKIUi Ha MpakTUke. Peub
UJIET O PA3IMYHBIX THIIAX XUMUYECKUX MPou3BoACTB. OOCykaast o0Imue MPUHIUITE XHMAYECKON
TEXHOJIOTUM M paccMaTpuBasi KOHKPETHBIE MPOM3BOJICTBA, aBTOPHI HE 3a0BIBAIOT U O Mpodieme
OXpaHbl OKPYXKAIOIIEH Cpelbl, 3HAKOMST IIKOJIBHUKOB C HOBBIM IOJXOJOM B IIPAaKTUYECKOM
IIPUMEHEHNN XMUMHWYECKUX 3HAHUM — «3EJICHOW» XMMHEH. M3ydeHue IMKOJIbHOro Kypca XMMHUHU
3aBepIIaeTCs PaccKa3oM O MPUMEHEHUM XMMHUYECKMX 3HAaHUN B PasIMYHbIX OOJIACTSAX HAyKU U
TEXHUKHU.

BaxHasg poib OTBOAUTCS JEMOHCTPALMOHHBIM OIBITAM, JaOOPAaTOPHBIM M MPAKTHUYECKUM
paboTaMm, KOTOpbIE XapaKTEePU3YIOT HKCIEPUMEHTAIbHbIE aCIEKThl XMMUU U Pa3BUBAIOT MPAKTH-
YECKHE HABBIKU yYal[UXCsl.

Bormpocsl, 3amaun u 3a1aHus, NPEAJIOKEHHBIE JUIS 3aKPEIUICHHWs 3HAHWK B KOHIIE KaXKJ0ro
naparpada, SBISIOTCS Pa3HOYPOBHEBBIMU, B TOM 4YHCIIE NMPOOJIEMHBIMU M METalpeIMETHBIMHU,
paccunTaHbl Ha aKTUBHYIO POJIb Yy4Yalllerocs, Ha pelleHHne Mpo0JieM B pealbHBIX >KU3HEHHBIX
CUTyalUsIX.

Iliianupyemblie pe3yabTAaThl 0CBOCHUS YU4eOHOI0 nMpeaMeTa « XuMush> Ha
yriry0JIeHHOM YPOBHE CpeiHero oomero oopa3zoBanmsi

I1aHupyeMble TMYHOCTHBIE Pe3yJILTATHI OCBOEHHS Y4eOHOTo mpeaMera « XUMUs» Ha
yrJjy0JeHHOM YpOBHe:

1) B cdhepe oTHOLIEHUI 00yJaromumxcs K cede, K CBOeMY 3/I0pPOBbIO, K TIO3HAHUIO ce0sl:

— TIPUHSTHE U PeaU3aIUIo IIECHHOCTEH 37J0pOBOTO U 0€30MmacHOro o0pa3a Ku3HHU, OEpeKHOE,
OTBECTCTBECHHOC U KOMIICTCHTHOC OTHOLICHUE K CO6CTB€HHOMy (1)I/I3I/I‘-IGCKOMY U TIICUXO0JIO-
THYECKOMY 3JI0POBBIO;

— HEMpUITHE BPEAHBIX MPUBBIYEK: KYPEHHUSI, YIIOTPEOIEHHS alIKOrojIsl, HAPKOTHKOB;

2) B chepe oTHomIeHHI OOydYalOmUXCS K OKpPYXKAIOIIEMy MHDPY, K JKUBOH MpHpoe,
XYyJI0’)KECTBEHHOU KYIIbTYpE:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTD
HAyKH, TOTOBHOCTh K Hay4HO-TEXHUYECKOMY TBOPUYECTBY, BIaJIEHHE IOCTOBEPHOU MH(pOpMaIuei
(6] MEPECA0BBIX JOCTHMIXCHUAX n OTKPBITHUAX MHpOBOI\/’I u OTEUYECTBEHHOU HAyKH,



3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOWCTBE MUpPA U OOIIECTBA,

— TOTOBHOCTb U CIOCOOHOCTh K 0Opa3oBaHUIO, B TOM 4YHCIIE CaMOOOpPa30BaHUIO, Ha
MPOTSKEHUH BCEH JKWU3HU, CO3HATEIHHOE OTHOIIEHHWE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICITHOW MPOo(dhecCHOHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

— DJKOJIOTHYECKasi KyJbTypa, OCEpEeKHOE OTHOIICHHE K POJHON 3emiie, MPHUPOIHBIM
OorarctBam Poccum u mupa, MOHUMaHUE BIUSHUS COIMATBHO-3KOHOMHUYECKHX IPOIIECCOB Ha
COCTOSIHME TIPUPOJHOM W COIMAIBLHON Cpeabl, OTBETCTBEHHOCTH 3a COCTOSIHHE IPUPOIHBIX
PECYpCOB, YMEHHI W HABBIKOB Pa3yMHOTO IMPHUPOJIOIOJIB30BAHUSA, HETEPIIMMOTO OTHOIICHUS K
JNEHCTBHUSIM, TPUHOCSIIUM BpEeA DKOJIOTHMH; MPUOOpPETEHHWE OIbITa JKOJOTOHAIPABICHHOM
JIEATEIIbHOCTH;

3) B cdepe OTHOUICHWH OOYyYaOIIUXCS K TPyAy, B cdepe COIUATbHO-YKOHOMHUYECCKHX
OTHOIIICHUH:

— OCO3HAHHBIN BRIOOp Oymyinei mpodeccuu Kak MyTh U CIOCO0 pean3anui COOCTBEHHBIX
JKM3HEHHBIX IIaHOB;

— TOTOBHOCTh OOYYarOIIMXCS K TPYAOBOH MNPOGEeCcCHOHATBHON NEATeIbHOCTH Kak K
BO3MOXKHOCTH  y4acTHsi B  pPELIEHUU  JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MPOOJIEM;

— TOTPEOHOCTh TPYAMTHCS, YBAKEHUE K TPYAY M JIOISAM TPyHa, TPYAOBBIM JTOCTHKEHUSM,
JTO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOEC OTHOIICHHE K Pa3HBIM BUAAM TPYAOBOH Jesi-
TENLHOCTH.

IlnanupyemMble MeTanpeaMeTHbIE pe3y/bTaThl OCBOCHUSI Y4eOHOro npeamera «XuMusD> Ha
yrJiy0JIeHHOM YPOBHe
[Inanupyemble MeTampeaMETHBIE Pe3yIbTaThl B paMKaX OCBOCHHS y4eOHOro mpeaMera

«Xumus» Ha yriiyOJIeHHOM YPOBHE MPEACTABIICHBI TPEMs TPYNIaMU YHUBEPCAIBHBIX YUEOHBIX
nevicreuii (YY]I).

1. PeryasiTuBHbIe yHUBEPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA

BrinyckHUK HAayuuTCA:

— CaMOCTOSITENILHO OINpPEAeNsATh e, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B
00pa30oBaTeNnbHOM 1eATEeTbHOCTH U )KU3HEHHBIX CUTYAIUsX;

— OLIEHUBATh PECYpChl, B TOM YHCIE BpeMs U Jpyrue HeMaTepUaNIbHbIE PECYPCHI,
HEOOXOIUMBIE JJI JOCTHKEHHSI IOCTAaBICHHON paHee Ielu;

— COIIOCTAB/IATh HMMECIOIIMECS BO3MOXHOCTH W HEOOXOAMMBIC IS HOCTHIXKCHHUS IICITH
pecypchl;

— OpraHu3oBBIBaTh A(PPEKTUBHBIA TOWCK PECypcoB, HEOOXOAUMBIX MJIs JOCTHXKEHUS
IMOCTaBJICHHOM IICIIH;

— OMNpPENENATh HECKOJIBKO MYTEW TOCTHKEHUS MOCTABIECHHOM 1IEJIH;

— BbIOMpaTh ONTUMAJBHBIA MYTh JOCTHKEHHS IeMd C y4eToM d(PGPEKTUBHOCTH
pPacxo/I0BaHUs PECYPCOB U OCHOBBIBASICh Ha COOOPaKEHUSIX STUKU U MOpPAIIH;

— 3a/aBaTh MapaMeTpbl W KPUTEPUHM, N0 KOTOPHIM MOXKHO ONpPEAENUTh, YTO LeJb
JIOCTUTHYTA;

— COIOCTABJIATH MOJYYEHHBIN pe3ybTaT AEATEIBHOCTH C MOCTAaBICHHOW 3apaHee LETbIo;

— OIICHMBATH MOCJIEACTBUS JOCTHXKEHHS MOCTABJIEHHON 1IN B AEATENHLHOCTH, COOCTBEHHOM
KU3HU U KU3HU OKPYKAIOIIMNX JIFOAEH.

2. Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE [1eiiCTBUS

BrinyCkHHMK HayuuTCA:

— KPHUTHYECKHU OIICHUBATh U MHTEPIPETUPOBATH MH(OPMAIINIO C PA3HBIX TTO3HIIHIA,

— pacrno3HaBaTh U PUKCUPOBATH MPOTUBOPEUHS B UH()OPMAIIMOHHBIX UCTOYHHUKAX;



— HCNOJb30BaTh pPa3JIMUHBIE MOJEIBHO-CXEMAaTUYECKHE CpPEACTBA JUIsl IIPEJCTaBICHUS
BBISIBIICHHBIX B MH(OPMALIMOHHBIX UCTOYHUKAX MTPOTHBOPEUHIi;

— OCYIIECTBJIATh Pa3BEPHYTHIH MH(POPMALMOHHBINA MMOMCK U CTaBUTh HA €0 OCHOBE HOBBIC
(yueOHBIC U TIO3HABATEIILHEIC) 33/1a4H;

— HCKaTh ¥ HaXOJUTh 000OIIEHHbIE CIIOCOOBI PellIeHNUs 3a/1aY;

— MPUBOAUTH KPUTHUYECKHE apIyMEHThI KaK B OTHOIIEHUU COOCTBEHHOI'O CYKJIEHUs, TaK U B
OTHOUIECHUHU JICUCTBUN U CYXJCHHUI APYroro;

— aHaNM3UPOBATh U MPEOOPA30BHIBATH MPOOIEMHO-IIPOTUBOPEUNBBIE CUTYALINH;

— BBIXOJIUTh 32 PaMKH Y4eOHOro MIpeaMeTa U OCYIIECTBIIATH IEJIEHAIIPABICHHBIN MOUCK
BO3MOYKHOCTH LIMPOKOTO TIEPEHOCA CPEJCTB U CIOCOOOB EHCTBHUS;

— BBICTpaMBaTh WHAMBHIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS OTPAaHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYECHMUS;

— MEHATh W YAEP)KMBATh pAa3HbIE MO3MIMUM B IIO3HABATENBHON JesATeNbHOCTH (OBITh
YUEHUKOM M yuurteneMm; (GopMyaupoBaTh 00pa30BaTENbHBIA  3alpoC U BBIIOJHATH
KOHCYJIbTaTUBHBIE (DYHKIIMHM CAMOCTOSITEIIbHO; CTABUTh MPOOJIeMy U paboTaTh HaJ| €¢ PelIeHUEM;
YIPaBIsTh COBMECTHOM MO3HABATEIBHOM NEATENBHOCTHIO U MOAUYHUHATHCS).

3. KoMMyHUKAaTHBHBbIC YHUBepPCAJIbHbIEe YUeOHbIe AeiCTBUS

BbInycKHUK Hay4YUTCS:

— OCYILECTBJIATH JAEJIOBYI0 KOMMYHHUKAIIMIO, KK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(xak BHYTpu 00pa30BaTeIbHON OpraHu3aluy, Tak U 3a e IpeesiaMu);

— NpU OCYIIECTBJIEHUU TIPYNIOBOM pabOThl ObITH KaK PYKOBOJUTENIEM, TaK U YJIECHOM
MPOEKTHON KOMaHAbl B pa3HbIX poysiX (TeHepaTopoM HJIeH, KPUTHUKOM, HCIOIHHUTEIEM,
MPE3CHTYIOLUM U T. 1.);

— Ppa3BEepHYTO, JIOTHYHO W TOYHO H3JaraTh CBOI TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MHUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(JIMKTOIEHHBbIE CHUTYyallUM W NPeJoTBpauiaTb KOH(MIUKTBI 1O UX
aKTUBHOH (asbl;

— KOOPJAUHHUPOBAThH U BBINOJHATH padOTy B YCIOBUSAX BUPTYAJIbHOTIO B3aUMOAECUCTBUS (MM
COUYETaHMs peajbHOI0 U BUPTYAIbHOIO);

— COIJIacOBBbIBaTh IO3UIMHM YIEHOB KOMaHJbl B Ipolecce paboThl Haja 0oO0IUM
POAYKTOM/pELICHUEM;

— TPEACTaBIATh MyOJINYHO Pe3ysIbTaThl HHIUBUAYAILHOW U TPYNIOBOM IEATETbHOCTH, KaK
nepes 3HaKOMOM, Tak U Iepel] HE3HAKOMOMW ay JUTOPHUEH;

— moadupaTh MapTHEPOB [UId JIEJIOBOM KOMMYHMKAllMH, HCXOAS U3 COOOpakeHui
Pe3y/bTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATHIA;

— BOCHPHUHHUMATh KPUTHUECKUE 3aMEUYaHUs KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO M €MKO (pOpMYIMpOBaTh KaK KPUTHYECKUE, TaK M OJOOpHUTEIbHBbIC 3aMEUaHHs B
aZipec ApYrux JIOJeH B paMKax JEJIOBOM M 00pa30BaTeIbHOW KOMMYHHUKAIUHU, U30eras mpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXIECHHH.

IInanupyemMble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS YUeOHOro npeamera « XUMHUS» HA
yrj1y0JIeHHOM YPOBHe

Boinycknuk na yenyonennom ypoene nayuumcesa:

— PpackpbIBaTh Ha IPUMEPAxX poJib XUMHUH B (POPMUPOBAHMH COBPEMEHHON HAyYHOM KapTHHBI
MUpAa U B IPAKTHUECKON AESITEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXAY XMUMHEW M JIPYIrMMH
€CTECTBEHHBIMU HayKaMH;

— COIOCTaBJIATh HMCTOPUYECKHE BEXHM pa3BUTHUA XUMHH C HCTOPUYECKUMH TEepUOaMu



pa3BUTHS TPOMBINUICHHOCTH W HAyKW JJIs TPOBEACHUS aHAIM3a COCTOSIHHS, MyTed pa3BUTHUS
HAyKU U TEXHOJIOTHH;

— aHaJIM3UPOBATh COCTAaB, CTPOCHUE U CBOMCTBA BEILECTB, IPUMEHSS MOJI0KEHHUSI OCHOBHBIX
XUMHUYECKUX TEOPHIl: XMMUYECKOTO CTPOEHHUs OpraHudeckux coequHeHuit A. M. Byrieposa,
CTPOCHHSI aToMa, XMMHUYECKOMN CBSI3U, 3JCKTPOIUTUYECKON TUCCOLMALUU KUCIOT, OCHOBAHUU U
coJiell, a TaKKe yCTaHaBIUBATh MPUYMHHO-CIECTBEHHBIEC CBS3U MEX]y CBONCTBAMH BEIECTBA U
€ro COCTaBOM U CTPOCHUEM;

— MPHUMEHSTH IMpaBUJIa CUCTEMATHYECKON MEXIyHApOJIHON HOMEHKJIATYpbl KaK CpeICcTBa
pa3ianyeHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTaBY U CTPOCHUIO;

— COCTAaBIISITh MOJICKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIBI HEOPTaHUYECKHX U OPTaHUYECKUX
BEIIIECTB KaK HOCUTENeH MH(POPMAIIMU O CTPOSHHH BEIIECTBA, €r0 CBOMCTBAX M MPUHAIICKHOCTH
K OIPEJEIIEHHOMY KJIacCy COEIMHEHUM;

— OOBSICHATH MPHUPOLY M CHOCOOBI 00pa30BaHUS XHUMHUYECKOW CBSI3M: KOBAJICHTHOM
(TONSAPHOM, HETIOJSAPHOM ), HOHHOM, METAJTMIECKOM, BOJOPOIHOM C IEIBbI0 ONPEACICHUS XUMUYE-
CKOM aKTUBHOCTHU BELIECTB;

— XapaKTepu3oBaTh (PU3NYECKHE CBONCTBA HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U
YCTaHABIMBATh 3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEILIECTB OT TUIA KPUCTAJUIMYECKOMN PEIIeTKY;

— XapaKTepu30BaTh 3aKOHOMEPHOCTU B U3MEHEHUU XUMHUUYECKHUX CBOMCTB MPOCTHIX BELIECTB,
BOJIOPOJHBIX COEAMHEHUMN, BBICIIUX OKCUIOB U I'MJIPOKCHJIOB;

— TPUBOJIUTH MPUMEPHl XUMUYECKUX PEAKIUH, PACKPBIBAIOIINX XapaKTEPHbIE XUMHUYECKHE
CBOICTBa HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB M3YUYEHHBIX KJIACCOB C LIEJBI0 MX WJICH-
TU(dUKAIMK U 00BSICHEHUS 00JIaCTU MPUMEHEHUS;

— OMpeeNaTh MEXaHU3M pPEaKIMH B 3aBHUCUMOCTH OT YCIOBUN MPOBEICHHUS DPEAKIHH U
MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMHYECKHX PEaKIMil Ha OCHOBE THUIA XUMUYECKOU
CBSI3HM U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBAaTh 3aBUCUMOCTb PEAKLIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COEAUHEHHM OT
XapakTepa B3aUMHOT'O BIIMSHUS aTOMOB B MOJIEKYJIAX C LENbIO POTHO3UPOBAHUS MPOAYKTOB pe-
AKIINH;

— yCTaHaBIMBAaTh 3aBUCHMOCTb CKOPOCTU XMMMUYECKON peakluy U CMELIEHUS XUMUYECKOTO
pPaBHOBECHSI OT PAa3IUYHBIX (PAKTOPOB C LIETbIO ONPEAEICHHS ONTUMAIbHBIX YCIOBHHA MPOTEKAHUS
XUMHUYECKHX IIPOLIECCOB;

— yCTaHaBIUBAaTh TEHETUYECKYIO CBA3b MEXKIY KIacCaMH HEOPTraHMYECKHX U OPraHUYeCKHX
BEIIECTB JJIsi OOOCHOBAaHUS NPUHIMINAIBHOM BO3MOKHOCTH TOJIyY€HHUS] HEOPraHUYECKHX H
OpPraHMYECKUX COECIUHEHNUH 3aJaHHOTO COCTAaBa U CTPOCHMUS;

— 1oaOupaTh peareHTbl, YCIOBUS M ONPENENSITh MPOAYKTHl PEaKLIUH, MO3BOJSIOLUINX
peann3oBarh J1a00paTOPHbIE U MPOMBIIUIEHHBIE CIOCOOBI MOTYYEHHS] BaKHEUIINX HEOpraHuye-
CKHX M OPraHUYECKUX BEIIECTB;

— OMpPEENATh XapaKTep CPelbl B pe3ysibTaTe TUIPOIN3a HEOPIraHUYECKUX U OpraHMYEeCKHX
BEIIECTB M MPHUBOAUTH MPUMEPHI TMAPOJIM3a BEIIECTB B MOBCEJAHEBHOM XH3HHM 4eloBeKa, OHO-
JIOTMYECKUX OOMEHHBIX Mpolieccax U MPOMBIIUIEHHOCTH;

— TPUBOJAUTH TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUUH B  HPUPOAE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIIOIb30BAaHNE HEOPTaHUUYECKUX U OPTraHUYECKUX BEIIECTB
U UX peaKkiuil B MPOMBIIUIEHHOCTH U OBITY;

— BBIMOJHATH ~ XUMUYECKHH  SKCIIEPUMEHT [0  PAClO3HABAaHUIO M TOJYYEHHUIO
HEOPraHMYECKUX U OPraHMYeCKHUX BELIECTB, OTHOCSIIUXCS K PA3IMYHBIM KjlaccaM COEAMHEHUH, B
COOTBETCTBUM C NpaBWJIaMHU U MpuemMaMu 0e30macHoil paboThl ¢ XMMHYECKMMHU BEIECTBAMU U
71a00paTOpHBIM 000PYI0OBAHUEM;



— TPOBOAMTH PACUETHI HA OCHOBE XUMHUUYECKUX (POPMYJ U ypaBHEHUH peaKkLUil: HAXOXKACHUE
MOJICKYJISIPHOM (POPMYJIBI OPTaHUYECKOTO BEIIECTBA MO €ro IJIOTHOCTH M MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJAIIMX B €r0 COCTaB WM IO IPOAYKTaM CrOpaHMs; pacueTbl MacCOBOH IOJU
(Maccpl) XMMHYECKOTO COSAMHEHUS B CMECH; PacdyeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA)
IPOAYKTOB PpEaKLUHU, €CIU OJHO M3 BELIECTB JAHO B M30bITKE (MMEeT IMPHUMECH); PacyeThl
MaccoBOW MM OOBEMHOM J0JIM BBIXOJA NMPOJAYKTAa PEAKIHH OT TEOPETUYECKH BO3MOXKHOIO;
pacyeTsl TEIIoBoro 3pQexra peakunu; pacyeTsl 00bEMHBIX OTHOLIEHUH ra30B MPU XMMUYECKUX
peakuusx; pacyeTbl Macchl (00beMa, KOJIMUYECTBA BELECTBA) MPOJYKTA PEaKIUH, €CIH OJHO M3
BEUIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIECHHON MacCOBOU J0JIEM pACTBOPEHHOTO BEILIECTBA;

— HUCIOJb30BaTh METOAbl HAYYHOIO IIO3HAHMS: aHajiu3, CHUHTE3, MOJEIMPOBAHUE
XUMHUYECKHX IIPOLIECCOB M SBJIEHUN NpHU pEUIEHUH Y4eOHO-MCCIEAO0BATEIbCKUX 3ajad I10
M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYEHUS U paclO3HABaHMsI OPraHUYECKUX BELIECTB;

— BIIQJCTh TMpaBWIaMH 0€30MacHOr0 OOpalleHUs C €IKUMH, TOPIOYUMH M TOKCHYHBIMHU
BEIIIECTBAMM, CPEACTBaMU ObITOBOM XMMUU;

— OCYHIECTBJIATh IOUCK XUMMYECKOW MH(OpMAIMM [0 HA3BaHUAM, HACHTU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMYyJIaM BELLECTB;

— KPUTUYECKHM  OLIGHWBAaTh M  MHTEPIPETUPOBaTh  XUMHUYECKYI0  HH(OpMAIHIO,
COJIepKAIYIOCS B COOOIIEHUSX CPEACTB MaccoBoi mH(popManuu, pecypcax MHTEpHETA, HAYYHO-
HOIMYJISIPHBIX CTaThsIX C TOUYKU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISAX BBISBICHUS
OIMOOYHBIX CY)KICHHUI U (POPMHUPOBAHUSI COOCTBEHHOW TIO3HIINY;

— HAXOAWTh B3aUMOCBSI3U MEXKIY CTPYKTYpol M (yHKLIMEH, NPUUMHOW U CIIEICTBHUEM,
Teopuel U (pakTaMu MpH aHaIU3€e NPOOJIEMHBIX CUTYyallMi 1 0OOCHOBAaHMM IMPUHUMAEMBIX pellle-
HUI Ha OCHOBE XMMHYECKUX 3HAHUM;

— MPEACTaBJIATh MYTU pEIIeHUs IT00AJbHBIX MPOOJIeM, CTOSIIUX Iepesl YelIOBEUECTBOM, U
NIEPCIIEKTUBHBIX HAIIPABJICHUN DPAa3BUTHS XUMHUYECKMX TEXHOJIOTHH, B TOM YHUCJIE TEXHOJOTUHI
COBPEMEHHBIX MAaTEPHAIOB C PAa3IMYHON (DYHKIIMOHAIBHOCTBHIO, BO30OHOBIISIEMBIX HCTOYHHKOB
CBIPbsI, IEPEPAOOTKU U YTHIN3AIUH IPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

Buinycknuk na y2nyonennom ypoene noayuum 603mMOMCHOCHb HAYUUMbCA:

— ¢opMynMpoBaTh I€Jb HCCIEIOBAaHUS, BBIIBUIaTb U IPOBEPSATh HSKCHEPUMEHTAIBHO
TUIIOTE3bl O XMMUYECKMX CBOMCTBAX BEIECTB HA OCHOBE UX COCTaBa U CTPOEHMS, UX CIOCOOHOCTH
BCTYNaTh B XMMUYECKHE PEAKIIUHU, O XapaKTepe U MPOAYKTAX Pa3IHMUHbIX XUMUUYECKHX PEaKIuii;

— CaMOCTOSITENIbHO MJIaHUPOBATh U MPOBOJIUTH XUMHUUECKUE IKCIIEPUMEHTHI C COOIIOACHUEM
npaBuJ 6€30MacHOl paboThI ¢ BeLleCTBaMU U J1a00PaTOPHBIM 000y I0BaHUEM;

— WMHTEPIPETHPOBATH JIaHHBIE O COCTaBE M CTPOCHHWH BEHIECTB, MOJYYECHHBIE C ITOMOIIBIO
COBPEMECHHBIX (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX METOIO0B,

— OINHUCBIBATL COCTOSAHHUE JJICKTPOHA B aTOME Ha OCHOBC COBPCMCHHBIX KBAaHTOBO-
MEXaHUYECKUX MPECTAaBICHUN O CTPOECHUM aToMa Il OOBSACHEHUs Pe3y/IbTaTOB CHEKTPAILHOTO
aHaJIu3a BEILECTB;

— XapaKTepH30BaTh pOJb  A30TOCOJACPXKALIMX TIeTEPOLMKINYECKUX  COCAMHEHUH U
HYKJICMHOBBIX KUCIIOT KaK BaKHEUIITNX OMOJIOTUYECKU aKTUBHBIX BEIIECTB;

— HPOTHO3UPOBATH BO3MOXXHOCTE NPOTECKAHUA OKHUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/II\/'I,
JICKAIUX B OCHOBE NIPUPOAHBIX U MMPOU3BOACTBCHHBIX IMTPOLECCOB.



Conep:xanmne y4eOHOro nmpeamera « XuMHUs»
10 kaace. Yriy0/aeHHbIH YPOBEHb

(3 4 B Henearo, Beero 105 4, u3 HUX 4 4 - pesepBHOE BpeMsi)
Tema 1. IloBTopenue u yriyo/enune 3Hanmnii (17 yacon)

ATOMHO-MOJIEKYJISIPHOE ydeHHe. BemiectBa MOJEKYISIPHOTO H  HEMOJIEKYJSPHOTO
crpoeHusd. KauecTBeHHBI U KOJIMYECTBEHHBIM COCTaB BellecTBAa. MoJisipHas U OTHOCUTENbHAA
MOJIEKYJIIpHasl Macchl BelecTBa. MoiibHas 107151 U1 MaccoBasi J0JIs AJIEMEHTA B BELIECTBE.

Crpoenue atoma. AToMHas opOutaib. IIpaBuiia 3amosiHeHHs 3IEKTPOHAMM ATOMHBIX
opOutaneii. BanentHeie snexktponsl. [lepuoandeckuii 3akoH. DOpMyIMpoOBKa 3aKOHA B CBETE
COBPEMEHHBIX IMPEJACTABICHUNA O CTPOCHUU aToma. V3MEHEHHE CBOWMCTB JJIEMEHTOB U MX
COEIMHEHUH B IEPHOJAX U IPYIIIAX.

XuMuyecKkasi CBS3b. OJIEKTPOOTPULIATENBHOCTh. Buibl xumuueckoi cBs3u. HoHHas
cBsa3b. KoBaneHTHas HemossipHass U mojsipHas cBsizb. OOMEHHBIH M JOHOPHO-aKIENTOPHBIN
MeXaHU3M 00pa30BaHUs KOBAJICHTHOH MOJSIPHON CBs3H. I eoMeTpust MoneKkyibl. Metannuueckas
cBs3b. BonopogHas cBsi3b. ArperaTHble COCTOSHHMS BEIIECTBA. THUMbl KPUCTALNIMYECKUX
pEILIETOK: aTOMHAs, MOJIEKYJISIpHas, HOHHAs, METAJUIMYECKasl.

Pacuerst mo ¢Qopmynam u ypaBHEHHMSM peakuuid. ['a3oBble 3aKOHBL. YpaBHEHUE
Knaiinepona—MeneneeBa. 3akoH ABOragpo. 3akoH 0ObEMHBIX OTHOIICHHH. OTHOCHUTEIbHAS
IJIOTHOCTH I'a30B.

Knaccupukanys XuUMHUECKMX pPEaKIUM 10 pas3idyHbIM [pPU3HAKaM CpPABHEHMS.
W3meHeHne  CTeneHW  OKUCIEHUsS  BJIEMEHTOB B coeAuHEHUsX.  OKUCIUTENbHO-
BOCCTAHOBUTENbHbIE peakluu. OKHUCIIeHue U BoccTaHoBIeHHE. OKUCIUTENN U BOCCTAHOBUTEIIH.
Merton snexkTpoHHoro 6ananca. [lepmanranaT Kanus Kak OKHCIUTENb.

Baxwnerimme kiacchl HEOPraHMYECKUX BEIIECTB. ['€HETHYECKas CBsA3b MEXAY KilacCaMu
HEOpPraHMYECKUX coeAnHeHu. Peakiiuu nonnoro oomena. ['maponus. pH cpensi.

PactBopsl. CriocoOBI BBIpaKEHHS KOJMYECTBEHHOT'O COCTaBa PAacTBOpA: MaccoBasi OIS
(mpolleHTHAsT KOHIIEHTpalus), MoJsipHas KoHueHTpauus. Kommouanele pacTBopbl. Oddext
Tunpansa. Koarymsanus. Cunepesuc. KommekcHbsle coequHenHusi. CocTaB KOMIUIEKCHOTO MOHA!
KOMILIeKcooOpa3oBarenb, auranabl. KoopauHanunonnoe uucino. HomeHkiaTypa KOMITIEKCHBIX
COCTUHEHUH.

JdemMoncTpanuu.

1. O6pa3ibl BelecTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS.
2. BosroHka itona.

3. Onpenenenre KUCIOTHOCTH CPEJbl MPU OMOIIY HHAUKATOPOB.

4. O¢pdexr Tunnans.

5. O6pazoBaHuEe KOMIUIEKCHBIX CO€IMHEHUN NIEPEXOIHBIX METAIIIIOB.

JlaGopaTopHble ONBITHI.

1. Peakuuu noHHoro oOMeHa.

2. CBolicTBa KOJUIOMIHBIX PACTBOPOB.

3. M'uaponus coneit.

4. IlonydyeHne U CBOMCTBA KOMIUIEKCHBIX COSUHEHU.
KonTtpoabHnas padora Nel no teme «OCHOBBI XUMHUN.

Tema 2. OcHOBHbBIE NOHATHS OPraHnyeckoii xumum (13 yacos)

[Ipenmer opranmdeckoit xumuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3JHAYEHUE
opranu4eckoil xumuu. IIpuunHBl MHOrO0OOpa3usi OPraHNYeCKUX BELIECTB. YTJIEPOJHBIN CKEJeT,
€ro TUIBI: LUKJIWYECKHUe, anukindeckue. KapOoonukinueckue U reTepoluKInYecKie CKEIeThlI.
Bunsl cBsazeli B MOJEKylnaX OpPraHMYECKUX BEILECTB: OJIMHAPHBIC, JBOMHBIE, TPONHBIE.
W3meHeHne >HEprum CBSA3€M MEXIy aTOMaMH YriepoJa NpPH YBEIUYEHUU KPAaTHOCTH CBS3H.
HacelieHHbIE 1 HEHACBIICHHBIE COCAUHEHUS.



DNEeKTpOHHOE CTPOEHHWE M XUMHYECKHE CBsI3W aToMa yriepona. [ ubpunmzanus
opOuTanel, ee TUIBI JUII OPraHUIECKIX COSTMHECHU: sp, sp>, sp. OO6pa3zoBaHue 6- U T-CBS3EH B
MOJIEKYJIaX OPraHUYECKUX COCTUHEHMI.

OCHOBHBIE TOJIOXKEHUS CTPYKTYPHOM TEOPUU OPraHUYECKUX COCAMHEHUH. XUMHYECKOE
ctpoenue. CtpykrypHas dopmyna. CTpykTypHasi U NpPOCTpAaHCTBEHHasi mzomepus. M3omepus
yriaepoaHoro — ckenera.  M3omepus — monoxenus.  MexkinaccoBas — u3oMepus.  Buasl
MIPOCTPAHCTBEHHOW n3omepuu. Onrtuyeckas uzoMepuss. ONTHYECKUE aHTUIIOAbL. XUPATbHOCTb.
XupanabHble U axuhpaiabHble MOJIEKYJbl. ['eoMeTpuueckas uzomepus (yuc-, mpauc-u3oMepusi).
I'omonorus. 'omonoru. I'omoniornueckast pa3HoCThb. ['oMoJIOrnuecKue psiipl.

OnekrponHblie 3¢ dekTl. CriocoObl 3amuceit peakuii B oprannueckoir xumuu. Cxema u
ypaBHEHHE. YCIIOBUs MpoBeneHus peakiuil. Knaccudukamnus peakmnuii opraHn4ecKux BEIIECTB
110 CTPYKTYPHOMY NPU3HAKY: 3aMEIIeHUE, TPUCOECINHEHNE, OTUICIUICHHE. MeXaHU3Mbl peaKI .
CrocoObl  pa3peiBa CBsi3u  yriaepoa-yriaepoa. CBoOOAHBIE paAMKabl, HYKICOPWIBI U
3IEKTPOPHUIIBI.

Krnaccudukanus opraHu4eckux BEmecTB U peakiuid. OCHOBHBIC KIIACCHI OPraHUYECKHUX
coenuHenuil. Knaccudukanuss opraHuyecKux COEAMHEHHH MO (YHKIMOHAIBHBIM TPYIIIaM.
DJIEKTPOHHOE CTPOEHUE OPTraHWYECKUX BellecTB. B3anMmHOe BIMSHUE aTOMOB U TPYIIN aTOMOB.
WuayktuBHbli U Me3oMmepHbI 3ddextel. [IpencraBinenne o pesonance. Homenkiatypa
OpraHWYEeCKUX BeliecTB. MexayHapoaHas (CHCTeMaThuecKas)) HOMEHKIJIATypa OpraHWYECKHUX
BEILECTB, €€ NpUHUUIIBL. PanuoHanbHas HOMeHKnarypa. OKHCIEHME U BOCCTAaHOBJICHHE B
OPraHU4eCKON XUMHH.

JemoncTpanuu. 1. Moaenu opraHn4ecKux MOJIEKYII.

Tema 3. YruaeBoaopoasbl (26 yacoB)

A 1 k a H bl. CrpoeHue Mmonekynbl MmeraHa. llonsarue o koHdopmanmsx. OOmas
XapaKTepUCTHKa Kiacca, (pU3Myeckrue M XUMUYECKHE CBOMCTBAa (TFOpeHHE, KaTaIUTUYECKOe
OKHCJIEHWE, TaJOreHUPOBaHUE, HUTPOBAHUE, KPEKUHT, MHUPOJK3). MeXaHu3M peakiuu
XJIOPUPOBaHMS MeTaHa. AJKaHbl B mpupoje. CHHTETUYECKHE CIOCOOBI MONyYEHUsS! alKaHOB.
MeTto/1bl TOTY4YEHUSI aJIKAHOB U3 AJIKWITaloreHu10B (peakuus Bropua), nekapOoKcHIMpoBaHuEM
coleil KapOOHOBBIX KHCJIOT U DIJIEKTPOJIU30M PACTBOPOB coJie KapOOHOBBIX KHCIOT.
IIpuMeHeHne anKaHoB.

Iluxaoaumnk aH bl O0mas xapakTepucTHKa Kiacca, pu3ndeckue cBoicTBa. Buabl
n3omepun. HanpskeHHbIE M HEHANPSHKEHHBIE LUKIbl. XMMHYECKHE CBOWCTBA IUKJIOMPONAHA
(ropeHue, TUAPUPOBAHME, WPHUCOEAMHEHHWE TaJOTEHOB, TaJOT€HOBOAOPOIOB, BOABI) H
LUKJIOTeKcaHa (TopeHue, XJIopupoBaHue, HUTpoBanue). [lonyueHne nUKI0aIKaHOB U3 alIKaHOB U
JIATaJIOT€HAJIKAHOB.

A 1 x e H b. OOmas xapakrepuctuka kjacca. CTpoeHHE MOJEKYyJIbl 3TUJICHA.
dusnyeckue CBOWCTBA aJKEHOB. I eomeTpuyeckass U30MepHs aJIKEHOB. XUMHUUYECKUE CBOMCTBA
aJKEeHOB. Peakuuy MpuCOEOUHEHUS MO KPaTHOM CBS3M — TUAPUPOBAHHKE, TaJIOTEHUPOBAHUE,
TUApOrajoreHnupoBanue, ruapartanus. [IpaBuno MapkoBHUKOBA W €ro OOBSCHEHHE C TOYKU
3peHus IEKTPOHHOU Teopuu. B3aumoneiicTBue ankeHOB ¢ OpOMOM U XJIOPOM B ra3oBoil ¢aze
win Ha cBeTy. OKUCIeHHe allkeHOB (TOpeHUE, OKUCIEHUE KUCIOPOJAOM B MPUCYTCTBUH XJIOpUIA
najaausi, MoJ JeHCTBUEM cepedpa, OKHUCIEHHE TOpSAYUM MOAKHUCIEHHBIM pPAacTBOPOM
NepMaHraHata Kanus, okucieHue mo Baruepy). [lomumepusarus. Ilomydenuwe amkeHOB u3
AJKaHOB, AKUJITAIOTCHHUIOB U JUTAJIOreHAIKAaHOB. [[puMeHeHne 3THiIeHa U TPOIUIIEHA.

A n1x anau e H b Knaccupukanus TueHOBBIX yTrieBoA0poa0B. CONpsKEHHBIE TUEHBI.
du3nyeckue W XMMHUYECKHE CBOWCTBAa AWBHHWIA M M30mpeHa. 1,2- u 1,4-npucoenuHeHue.
[Tonmumepuzamus. Kayayku. Bynkanuzamnus kayuykoB. Pesuna u 26onuT. Cunte3 OyrajaneHa us3
OyTaHa 1 3TaHoOJA.

A 1 x u H bl. O0mas xapakrepuctuka. CTpoeHHE MOJEKYIbI aneTuieHa. OU3NYecKue u
XMMHYECKHE CBOMCTBA AKWMHOB. Peakuuu NpHUCOECIUHEHUS TaJOr€HOB, TaJION€HOBOIOPOIOB,
Boabl. ['mapupoBanue. Tpumepuzauus W AuMepuszanusi auetruieHa. KuclIoTHble CBoiCTBa
AQJKWHOB C KOHIIEBOM TpPOWHON CBs3bl0. Anertunuapsl. OKHCIEHHE alTKHHOB PacTBOPOM



nepmanranara kamus. [Ipumenenue anerwneHa. KapOuaHbelii MeTon MOdydeHHs alleTHIICHA.
[Muponu3 metana. CUHTE3 aIKUHOB aJIKWJIMPOBAHUEM allETUITUIOB.

A p e H bl [lorsatue o6 apomatuuyHocth. IlpaBuno Xrokkems. beHzon — crpoeHue
MOJIEKYJIbI, (hu3nyeckre cBOWCTBa. ['omonornueckuid psa O6enzona. Mzomepus qu3aMeneHHbIX
OEH30JI0B Ha MpUMepe KCUIIONOB. Peakiinu 3amerieHusi B 0€H30JIbHOM siipe (FaJIor€HUPOBAaHUE,
HUTPOBaHUE, aAIKWIUpoBaHue). Peakuum mnpucoenuHeHus K OeHzony (TUApUpPOBAHHE,
xJjopupoBaHue Ha cBery). OcoOeHHOCTH XUMHHM alkuiOeH3osoB. [IpaBuia opueHTanuu
3aMeCTUTENEed B PEakUUsIX 3aMelieHus. bpomupoBaHue U HUTpoBaHuE Toiyosa. OKucIeHHE
aNKWIOEH30JI0B PaCTBOPOM IepMaHraHaTa kanus. ['anorennpoBanue ajakuiaOeH30710B B OOKOBYIO
uens. Peakuust Broopua—®uTtTHra xak Metroj cuHTe3a ankuiadeH3o070B. CTUPON Kak MpUMep
HENPEIEIbHOI0 apOMaTHYECKOI0 COETUHEHMUSL.

[IpupoanHble HUCTOYHUKHU YITIAE€BOJIOpPOAO B. [IpupoanHblil 1 MOMYTHBIH
He(TsHbIE Ta3bl, UX COCTaB, HCIONb30BaHKe. HedTh kKak cMech yrieBonoponoB. IlepBuunas u
BTOpUYHas nepepadorka Hedpru. Pudopmunr. Kamenusiit yross.

'eneTrnueckass CBI3b MEXAY Pa3JIMUYHBIMU KJJaCCaMU YIJI€BOJ
0 p 0 1 0 B. KauecTBeHHbIE peaKMy Ha HENPEAEIbHbIE YIIIEBOIOPOIbI.

'anoreHonpou3BOOAHBE YyriaieBoaopo o B Peakuuu zamenieHus
rajoreHa Ha THAPOKCHUJI, HUTPOrpymiy, nuaHorpymmy. JleiicTBME Ha TrajoreHIpoOU3BOAHbBIC
BOJHOTO WM CIHUPTOBOTrO pacTBopa menoun. CpaBHEHHE PEaKIMOHHOW CHOCOOHOCTH alIKHII-,
BUHUJI-, (heHWIT- U OeH3WITaIoreHn0B. Vcrnonb30Banne rajJoreH Npou3BOAHBIX B OBITY, TEXHUKE
n B cuHrese. [loHaTME O MarHuopraHu4YecKux coeauHeHusx. lloydyeHune akaHOB
BOCCTaHOBJICHUEM
MO0JIaJIKAHOB MOJ0BOJOPOJIOM.

JdeMoHcTpanum.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, STUJIECHA, alleTUIICHA.

3. OTHomIeHWE MeTaHa, STWIICHA, alleTHieHa W OeH30jla K pacTBOpaM IepMaHraHata Kaius U
OpOMHOH BOJIE.

4. OxucneHue ToJiyojia pacCTBOPOM IIEpMaHTaHaTa Kajusl.

5. Ilonydyenue 3TUiIeHA peaklUeil Meruaparalnudy 3TaHoJa, aleTHIeHa —TUIPOIN30M Kapouaa
KaJIbIIHSL.

6. IlomydyeHune cTupona JenonvMepHU3alueld MOJUCTUPOJIA U HMCHBITAHHE €r0 OTHOIIEHHS K
pacTBOpy NepMaHraHaTa Kajius.

JlabopaTopHble onbIThl. COoCTaBiIeHUE MOJEIEH MOJIEKYN alkaHOB. B3aumopeiicTBue
ankaHoB ¢ OpomoM. CocTaBiieHrEe MOJIeNe MOJIEKYJ HETIPEAETbHBIX COETUHEHHM.
IIpakTuyeckas padora Ne 1. MzrotoBienne Moenei MOJIEKyYJI OPraHMUYECKUX BEIIECTBY.
IIpakTuyeckas padora Ne 2. [lonydyeHue 3TUIeHa U U3yUEHHE €TO CBOICTB.

Kontpoabnas padora Ne 2 o teme «YTaeBOAOPOIBI».

Tema 4. Kuciaopoacoaep:kammue opranudeckue coeqnnenus (18 yacon)

C n u p T b1. HoMeHkiiaTypa u uzomepusi cnuptoB. Tokcnyeckoe AecTBUE HA OPTaHU3M
MeTaHoua ¥ 9TaHosa. Dusndeckre CBOWCTBA MPEAECIbHBIX OJHOATOMHBIX CIIUPTOB. XUMUYECKUE
CBOICTBa CNUPTOB (KHUCIOTHBIE CBOMCTBA, PEAKIMM 3aMELEHUS TUIPOKCUIBHOW TIpyMmbl Ha
rajioreH, MEXMOJEKYIsIpHas W BHYTPUMOJEKYJSIDHAS JETUApPATALMS, OKHCICHHE, DPEaKkLInu
YIJIEBOAOPOAHOTO paauKaia). AJNKOroisaTel. [HMIponus, ankuiupoBaHHE (CHHTE3 IPOCTHIX
a¢upoB 1o BuibsiMcony). IIpoMbInuieHHBI CHHTE3 MeETaHOJa. MHOTOATOMHBIE CIUPTHI.
OTUJIEHTTIUKONb U TIUIEPHH, UX (U3NUYECKHE M XMMHUYecKHe cBoiicTBa. CHHTE3 JMOKCaHa M3
STUIECHTIMKONA. TOKCMYHOCTh HSTWICHIMKON. KadecTBeHHass peakiuss Ha MHOTOATOMHBIE
cnupThl. [IpocThie 3¢upbl Kak M30MeEpHI MPENeNbHBIX OJHOATOMHBIX CIUpPTOB. CpaBHEHHE HX
bu3NYECKUX M XUMHYECKHX CBOMCTB CO cnupTaMu. Peakius paciierieHusi MpocThiX 3(HpoB
HOJ0BOJOPOIOM.

@ e H 0 1 6. HomenkiaTypa n n3omepus. BzanmHoe BIMsiHUE TPyl aTOMOB Ha IPUMEPE
¢denona. dusmueckue M XMMHUYECKHE CBOiicTBa (peHonma M Kpes3osoB. KuciaoTHble cBoiicTBa
¢deHoMOB B CpaBHEHMM cO chnupTamu. Peakuuu 3amernieHus B OEH30JbHOM  KOJIbIIE



(ranorenupoBanue, HuTpoBaHue). Okucienue ¢eHosoB. KadecTBeHHBIE peakiud Ha (PEHOJL
[Tpumenenue penona.

KapOoHUABHBE COCIUHEHH . DICKTPOHHOE CTPOCHHUE KapOOHUIILHOMN
rpynmbl. Anbaerufipl U KeToHbl. (DU3MYecKue CBOMCTBAa (OopMalbIeTHAA, aleTalbIeTuaa,
aleToHa. Peaknuu npucoeinHEHHs BOJbI, COIMPTOB, IHAHOBOAOPOAA U TUAPOCYIb(PUTA HATPHUSL.
CpaBHEHHE PEAKLIMOHHOM CIIOCOOHOCTH albJIETHI0OB U KETOHOB B PEAKLHUSAX MPUCOCAUHEHHS.
Peakuuu 3amenieHns aToMOB BOJOPO/Ia IIPH 0.-yYIJIIEPOJAHOM aToMme Ha rajoreH. [lonumepusanus
dopmanpaeruna u aneraipaeruga.  OxucieHue KapOOHMIBHBIX coeauHeHuil. CpaBHEHHE
OKHCJICHUsI aJbJETHJIOB U KETOHOB. BoccraHOBiIeHHE KapOOHWIBHBIX COCJIMHEHHH B CIIUPTHIL.
KagecTBeHHblE peakuuu Ha anblerufHyro rpymmy. OcoOGeHHocTH (QopManbaeruja. Peakuus
dbopmanbaeruaa ¢ GeHOIOM.

KapOoHOBBI € KHCIOT BbL DISKTPOHHOE CTPOEHHE KapOOKCUIBHON TPYIIIbI.
["oMosornyeckuil psii NpeAeabHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCIIOT. PU3HUecKue CBONCTBA
KapOOHOBBIX KHCJIOT Ha NpUMEpPE MYPaBbHHOH, YKCYCHOW, NMPONMOHOBOM, MaJbMUTHHOBON U
CTEapUHOBOM KHUCIOT. XHMMHUYECKHE CBOMCTBA KapOOHOBBIX KuCIOT. KucioTHble cBOMCTBa
(M3MEHEeHUe OKPaCKU MHIAMKATOPOB, PEaKIMM C aKTUBHBIMU METaJllaMH, OCHOBHBIMHM OKCHJaMH,
OCHOBAaHUSAMH, COJsIMH). M3MeHeHHe cuiibl KapOOHOBBIX KHUCJIOT HPU BBEACHHM JTOHOPHBIX U
aKLENTOPHBIX 3amectuTeneil. B3aumoneiicTBre KapOOHOBBIX KHCIOT CO CHUpPTaMM (peakuus
srepudukanun). ['amoreHnpoBaHue KapOOHOBBIX KHCIOT B OOKOBYI 1emnb. OcoOeHHOCTH
MYpaBbMHON KHCIOTHL. BakHeiline mnpeacTaBUTENM Kiacca KapOOHOBBIX KHCIOT U HX
npuMeHeHue. llomydeHne MypaBbMHOM M YKCYCHOM KHCJIOT B INPOMBIIIIEHHOCTH. Brlcmue
KapOoHOBble KHCHOTHL. IllaBesieBass KucCIOTa Kak IpeICTaBUTENb JUKAPOOHOBBIX KHUCIOT.
[IpencraBieHne o0 HEMpENENbHBIX U APOMATHUECKUX KUCIOTax. OCOOEHHOCTH WX CTPOCHUS U
CBOWCTB. 3HaueHHe KapOOHOBBIX KUCIIOT.

OYyHKOIHUOHANbHBE MPOU3BOAHBE KAaPOOHOBB X KHCITOT.
[TosyueHue XJIOpaHTMIPUAOB W AHTHIPHUIOB KUCJIOT, UX ruaposus. IlomydeHue croKHBIX
3(pHUPOB C HUCMONB30BAHUEM XJIOPAHTUAPUAOB M AHTHIAPUIOB KUCIOT. CroxkHble 3(DUPBI Kak
U30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3UUECKUX CBOWCTB M PEAKLIMOHHOM COCOOHOCTH
CJIOKHBIX 3()MPOB M M30MEPHBIX UM KapOOHOBBIX KUCIOT. [ uaponu3 cinoxubix 3¢upos. Cunres
CJIOKHBIX 3pupoB (eHnosoB. CioxHble 3(QUPbl HEOPraHWYECKUX KUCIOT. HuTporiauuepus.
Amuapl. Conu kapOOHOBBIX KHUCJIOT, UX TEPMHUYECKOE pa3IOKEHUE B IMPUCYTCTBUM LICJIOYH.
CuHTe3 KapOOHMIIBHBIX COSIMHEHHUH Pa3sIoKeHNUEM KalbIIMEBbIX COJel KapOOHOBBIX KHCIIOT.

JdemoHcTpanmu.
. B3aumoeiicTBue HaTpuUs C 3TaHOJIOM.
. OKucneHue 3TaHosia OKCHJIOM MEeJIH.
. 'openue sTanona.
. B3aumopeiictBue mpem-0yTUioBOro CnupTa ¢ COISTHOM KUCIOTOM.
. KauecTBeHHas peakuiuss Ha MHOTOAaTOMHBIE CIIUPTHI.
. KauecTBenHble peakiun Ha (pEeHOMBI.
. Onpenenenue aapAEruA0B IIPU MOMOIM Ka4YECTBEHHBIX PEaKLU.
. Okucnenue anpJeruoB NepMaHraHaTOM KaJusl.
. I[Tomyyenue crnoxHbIX 3(hUpOB.

JlaGopaTopHble ONBITHI.
. CBolicTBa ATWJIOBOTO CIIUPTA.
. CBoiicTBa IIMLEpHHA.
. CoiictBa (eHomna. KauecTBeHHBIE peakIiiy HA EHOIIBI.
. CoiicTBa (hopmanmHa.
9. CBolicTBa YKCYCHOM KHCIIOTBI.
10. Conm kapOOHOBBIX KHCIIOT.
IIpakTnyeckas padora Ne 3. [lonyuenue OpomdTaHa.
IIpakTuyeckas padora Ne 4. [TonydeHue areToHa.
IIpakTnyeckas padora Ne S. [losnydeHne yKCyCHOM KUCIIOTHI.
IIpakTuyeckas padora Ne 6. Cunres sTuianerara.
KonTpouabsnas padora Ne3 o reme «Kucnopoaconepxaiiye opraHuueCKHe BELIECTBAY.
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Tema 5. A30T- u cepocoaep:xkanue coeiuHeHus (5 4acoB)

A M u H bl M3omepus amuHOB. I[lepBuuHBIC, BTOPUYHBIE U TPETUYHBIC AMUHBI.
@usnyeckue CBOMCTBA MPOCTEWININX AMHMHOB. AMHUHBI Kak opraHudeckue ocHoBaHus. Coau
AIKAJIAMMOHUSA. AJIKWIMPOBAHME W AalWUIMPOBAHWE aMUHOB. Peaknuu aMUHOB C a30THCTOU
KHUCIIOTOM. ApomaTtnyeckue amMMHbl. AHWIMH. B3auMHOe BIMsHME TPyl aTOMOB B MOJIEKYJIE
aHWIMHA. XUMHYECKHE CBOICTBAa aHUIMHA (OCHOBHBIE CBOWCTBA, pEaKIMHU 3aMELICHUS B
apoMaTH4ecKkoe fApo, okuciaeHue). [losydyeHne aMUHOB M3 CHUPTOB M HUTPOCOEAMHEHUU.
IIpumenenne anuimHa. Cepooprannyeckue coequHenusd. [IpencraBieHne o cepoopraHnuecKuX
coequHeHusiX. OCOOCHHOCTH WX CTPOCHHS U CBOMCTB. 3HAUYEHUE CEPOOPTaHUYECKHX
COCTUHEHUN.

I'eteponukibl. @ypad U DUPPOJT KAK MPEACTABUTEIN IATUUICHHBIX TE€TEPOIIMKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJIEKYJbl nupposa. KucnorHele cBoiicTBa nupposa. Ilupuann kak
IIPEJICTAaBUTENb HIECTUWICHHBIX I'€TEPOLUKIOB. DJIEKTPOHHOE CTPOEHHUE MOJIEKYJIbI MUPUAMHA.
OCHOBHBIE CBOMCTBA MUPUJIMHA, PEAKLIUU 3aMELICHUs ¢ apoMaTHieckuM aapom. [IpencraBnenue
00 umuaaszose, NMpUANHE, IypUHE, IYPUHOBBIX U MUPUMHUANHOBBIX OCHOBAHUSX.

JdemoncTpanmu.

1. OcHOBHBIE CBOMCTBA aMUHOB.
2. KauecTBeHHBIE peaKIIMU HA aHWIHH.
3. AHMJIMHOBBIE KPACUTEIIU.
4. OGpa31pl reTePOLMKINYECKUX COSAMHEHUN.
JlabopaTopHble onbIThbl. KauecTBEHHBIE peakiuy HA aHUJIMH.

Tema 6. buojiornyeckn akTUBHbIE BemecTBa (16 yacoB)

XK ¥ p bl Kak cioxkHbIE 3QUPHI INIUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. OMBbLICHUE
AKUpoB. 'maporennsanust kupoB. Mblia Kak COJIM BBICHIMX KAPOOHOBBIX KUCIIOT.

Y raoeBonasl. MoHo- u nucaxapuasl. @yHkuuu yrieBojoB. buonorudeckast poib
yrieBoAoB. [roko3a — ¢u3nvecKkue CBOWCTBA, JIMHEHHAs M IUKIMYecKas (opmbl. Peakium
[JIIOKO3bl  (OKMCIIEHHE a30THOM KHUCIIOTOM, BOCCTAHOBJIEHHME B ILIECTHATOMHBIA CHHPT),
KAueCTBEHHbIE PEaKlMU Ha III0OK03y. bpoxkeHue riatoko3bl. PpyKro3a Kak H30MEp INIFOKO3BL
Pu6o3a u nezokcuprdosa.

Hucaxapu absl. Caxapo3a Kak IpeJCTaBUTENb HEBOCCTAHABINBAIOIINX IUCAXapUIOB.
I'maponus nucaxapunos. [lonydyeHne caxapa U3 caxapHON CBEKJIBI.

[Tonwucaxapwugas. Kpaxman, riukoren, nemntono3a. KauectBeHHass peakuus Ha
Kpaxmail. ['maposns nonucaxapuaos.

HyxneumnoBslekuciaoTsl. Hykneosunsl. Hykieoruasl. HyknenHoBe KuciaoTsl
kak npupoansie noaumepsl. Ctpoenne [JHK n PHK. I'naponan3 HyKJIEHHOBBIX KUCIIOT.

A MHUHOKIUCIOT Bl Kak aMpoTepHble coequHeHus. Peakuuu ¢ Kuciaotamu u
ocHoBaHuAMHU. OOpa3oBanue cnoxHbIX 3¢upoB. Ilentuasl. IlenTuaHas cBs3b. AMMIHBIN
XapakTep NeNTUAHON CBA3U. I'maponu3 nentuaos. benku. IlepBuynas, BTopuyHas U TpeTUYHAs
CTPYKTYpbI OesikoB. KauecTBeHHbIE peakiiuy Ha OeNKu.

JdemoHcTpanmu.

1. PacTBOpUMOCTB YITIEBOOB B BOJE U ATAHOJIE.
2. KauecTBeHHbBIE pEAKIMH HA TIIIOKO3Y.
3. OGpa31ibl aMUHOKHUCIIOT.

JlabopaTopusblie onbIThl. 11. CBolicTBa riroko3bl. KauecTBeHHas peakuus Ha IIIIOKO3Y.

Ornpenenenne kpaxmaia B poykTax nutanus. 12. [[BeTHbIe peakiuu OEKOB.

IIpakTyeckas padora Ne 7. 'mapoms kpaxmasna.

IIpakTuyeckas padora Ne 8. UnenTuukanusi opraHu4ecKux coeinHeHu .

KourTposbnasi paGora Ne 4 mo TeMe «A3oTcolepkamiie HU OHOJOTUYECKH AaKTHBHBIC
OpraHMYECKHE BELIECTBAY.

Tema 7. CuUHTeTHYECKHE BBICOKOMOJICKYJ/ISIPHbIE coeJMHeHHs (6 YacoB)
ITonsatue o BBICOKOMOJICKYJIIPHBIX BCHICCTBAX. HOJ’II/IMepI/ISaHI/Iﬂ 1 IIOJIUMKOHACHCAIIUA
KaK METOJbl CO3JaHusl IOJMMEpOB. JnacToMmepbl. lIpUponHBII M CHUHTETHYECKMH KaydyK.



Cononumepuzanusi. CoBpeMeHHbIE TIIACTHKU (TIOJMATUJICH, TOJMUIIPONUIIEH, MOJIUCTUPOI,
NOJUBUHUIXJIOPUI, (ropomnact, monudTHICHTEpedTanar, axkpui-0yTaaueH-CTUPOIbHBIN
MJIaCTHK, TOJIMKapOoHaTel). [IpupogHbIe 1 CHHTETUYECKHE BOJIOKHA (0030D).

Hemoncrpamun. 1. O6pasubl actukoB. 2. Komneknust BomokoH. 3.ITonmukoHaeHcanust
STUJICHIJIUKOJIS C TepedTaieBOl KUCIOTOM.

JlabopaTopHublie onbIThl. 13. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KHCIIOT
U IIEJIOYEH.

IIpakTnyeckas padora Ne 9. PacriozHaBaHue mactmacc.

IMpakTnyeckas padora Ne 10. PaciozHaBaHne BOJIOKOH.

Conep:xxanne y4eOHOTro nmpeamera « XuMHUs»
11 kaacc. Yriay0JieHHbI YPOBEHD
(3 u B Hepearo, Bcero 102 yaca)

Tema 1. Hemerasinl (31 yac)

KnaccudpukanuumsdsHEeOpraHMYeCKHUXBEIIECT B. DIEMEHTH METAJUIBI U
HEMETaJUIbl U UX NoJIokeHue B llepuonnueckoil cucreme.

B o 10 p o n. Ilonyuenue, puznyeckrue U XUMHUECKHE CBOMCTBA (PEaKIIUU C METAIIIAMH H
HeMeTaJlJlaMH, BOCCTAaHOBJIEHHE OKCUJIOB U coneit). ['uapuasl. TomimBHbIE 37I€MEHTHI.

I'anoreH . OOmas xapakTepucTuka NoArpynnbsl. GU3nyecKue CBONWCTBA MPOCTHIX
BELIECTB. 3aKOHOMEPHOCTH U3MEHEHMSI OKUCIINTEIBHON aKTUBHOCTH T'aJIOTEHOB B COOTBETCTBUU C
UX TIOJIOKEHHWEM B mepuoaudeckoil Tabmuime. [lopsaok BBITECHEHHS TaJOre€HOB M3 PacTBOPOB
rajoreHu10B. OcoOeHHOCTH XuMHM (Topa. XJIOp — IMOJyYeHHE B IPOMBIIUIEHHOCTH U
nabopaTtopuy, peakiuu ¢ MeTalylaMd M HeMeTaulaMu. BsaumopeiicTBue xiopa ¢ BOAOH U
pactBopamu wwenodeil. Kucinopoansie coequHenys xiaopa. ['MIOXJIOpUTEI, XJI0paT U NEPXJIOPAThI
KaK TUIUYHBIe okuciuTenu. OcobeHHocTy XuMun Opoma u noga. KauectBeHHas peakius Ha Hoz.
I"anorenoso-

JI0pOJibl — TOJY4YEHHUE, KUCIOTHbIE U BOCCTAHOBUTENbHBIE CcBoWcTBAa. CoJiiHas KUCIOTa U €€
cosu. KauecTBeHHbIE peakliiy Ha raJOre€HH/I-HOHBI.

DneMEeHTH NOATPYNMNB KUCIIOP o Aa. OOuiast XxapakTepuCcTUKa MOATPYIIIIHIL.
dusnueckue cBOIcTBa MpOCThIX BemiecTB. O30H Kak alIOTPOMHAs MoAM(UKALUsS KUCIOpOJa.
[Tonryuenue o3oHa. O30H Kak okucauTeNb. [lo3uTHBHAS 1 HETaTUBHAS POJIb 030HA B OKPYKaoILEn
cpene. CpaBHEHHE CBONCTB 030Ha M Kuciaoponaa. Boma m mepokcupa Bogopoja Kak BOJOPOJHBIE
COEIMHEHUS KUCIIOpoJia — CcpaBHEHHUE CBOMCTB. [lepokcu Boopoia Kak OKMCIUTENb U BOCCTa-
HoBuTeNb. Ilepokcunpl meramioB. Cepa. Amtorponust cepbl. DU3MYECKME M XMUMHYECKHE
CBOICTBa cephl (B3aUMOJIEHCTBUE C METAJNIaMH, KHCIIOPO/IOM, BOJIOPOAOM, pacTBOpPaMH IleIoYei,
KHCIIOTaMU-OKUCIUTENsIMA). CepoBOOPO, — TMOJIY4YEHHE, KUCIOTHBIE M BOCCTAaHOBUTEIILHBIE
coictBa. Cynbduasl. CepHUCTBII Ta3 Kak KHCJIOTHBIM OKcui. OKHUCIUTENbHBIE |
BOCCTAHOBUTENIbHBIE ~ CBOWCTBAa  cepHuUcTOoro rasa. [lomyueHue cepHucTOoro rasa B
IIPOMBIIUIEHHOCTH U jabopaTopun. CepHucrtas kuciora u ee conu. CepHulil anruapui. CepHas
kucinoTa. CBOMCTBAa KOHIEHTPUPOBAHHOW W pa30aBiIeHHOW cepHOM KkucioTel. [JlelcTBue
KOHIEHTPUPOBAHHOMN CEpHOI KUCIIOTHI Ha caxap, MeTajlIbl, HEMETaUIbl, Cyabduabl. TepMuueckas
yCTOMYHMBOCTH Cyib(haToB. KauecTBeHHas peakiiysi Ha CEPHYIO KUCIIOTY U €€ COJIH.

A30T M €T0 CO€JUHEH U 1. DJIeMeHThI NoArpynisl a3ora. OO0I1as xapaKTepucTUKa
noarpymnmnsl. u3znyeckne CBOMCTBA MPOCTHIX BemecTB. CTpoeHne MOJIEKYbl a30Ta. Puznueckue
U XHUMHUYecKHe cBoiicTBa a3ora. [lomydyeHuwe azoTa B NPOMBIIUIEHHOCTH U J1abopaTopuu.
Hutpunel. AMMmuak — ero mnoiiydeHue, (usmueckue M XUMHUeckue cBoicTBa. OCHOBHBIE
CBOMICTBa BOJHBIX pacTBOpoB aMmmuaka. Comn ammoHus. [loBeneHue cosneil aMMOHMS TIpH
HarpeBaHuu. AMMMAaK Kak BoccTaHOBUTENb. [IpuMeHeHne ammmaka. OKcuabl a3oTa, HUX
nonyueHue u cBoiictBa. Oxcun azota(l). Oxucnenune oxcuga azota(ll) kucmopomom.
Jumepuzanus okcuna azora(IV). Aszorucras kuciora u ee coau. HUTPUTHI Kak OKHUCIUTENU U
BOCCTAHOBUTENU. A30THas KHUCIOTa — (U3NYECKHEe M XMMHUYECKHE CBOMCTBA, IOJyYEHHE.



OTHomIeHWE a30THOM KHUCJIOTBI K MeETaJulaM M HEMeTallaM. 3aBUCUMOCTb IPOAYKTA
BOCCTAHOBJIEHMSI a30THOM KHUCJIOTBI OT AaKTMBHOCTM MeTalla M KOHLEHTPALMKU KHCIIOTHI.
TepMuueckas yCTOWYMBOCTh HUTPATOB.

®ocdopuero coeauuedu A Amorponus pocopa. XuMHUecKue CBOMCTBA
docdopa (peakuuu ¢ KHUCIOPOAOM, TallOT€HaMHU, MeETaJlJIaMH, CIOKHBIMU BELIECTBAMHU-
OKHCIUTENsIMH, Inenodyamu). llomydenue u mnpumenenue ¢ochopa. DPochopHBIE aHTHIPUI.
Optodochopnass u wmeradochopHas KHCIOTBI M HMX coiu. KadecTBeHHass peakiusi Ha
oprodocharel.  Paznoxkenue oprodochoproit  kucmorel. [Tupodocopras kucimora wu
nupodocdatel. Dochunel. Pochun. Xmopuasl dochopa. Oxcun dhochopa(lll), dochopucras
KHCJIOTa U €€ COJIU.

Y raepo a Amnorponus yriepoaa. CpaBHEHHE CTPOCHUS U CBOWCTB rpaduTa U aaMasa.
OyiepeH Kak HoBas MouekyisipHas ¢opma yriaepoaa. I'paden kak Monocnoit rpadwura.
VYraeponHsie HAHOTPYOKU. YTOJIb. AKTUBHPOBAHHBIA yroib. AncopOuns. XUMHUYECKHE CBOWCTBA
yras. KapOunel. ['mpponus kapOuaa kanbliug U KapOuaa amoMuHusa. KapOunbl mepexogHbix
METaJUIOB KaK CBEPXIpouYHble MaTepuanbl. Okcusl yriepoaa. OOpa3oBaHHe yrapHOTo rasa mpu
HEIOJIHOM CTOPaHUU YIJi. YTOJb U YrapHbIi ra3 Kak BOCCTaHOBHUTENIH. Peakiius yrapHoro rasa c
pacmiaBamu 1ienoudeid. CuHaTe3 GOPMHUATOB U OKCAJIATOB. YTJICKHUCIBIA ra3. YTrolibHas KUCIOTa U
ee conu. [ToBeenne cpeTHUX U KUCITBIX KapOOHATOB MPH HArPEBaHUU.

K p e m H u 1. CpoiictBa mpocToro BemecTBa. Peakiuu c XJI0OpoM, KHUCIOPOAOM,
pacTBopamu miesnoyeil. OKCuJ KpeMHHs B IPUPOJE U TeXHUKE. KpeMHUEeBbIe KUCTOTBI U UX COJIU.
I'unponus cuinkaroB. CuinaH — BOJAOPOJHOE COEIMHEHUE KPEMHUSL.

b o p. Oxcup 6opa. bopuas kucnora u ee conu. bypa.

HMemouncrpamun. 1. 'operune Bomopona. 2. [lomydenue xmopa (onsIT B poOupke). 3. OUBITH ¢
OpomHOl Bofoi. 4. OKHUCITUTENbHBIE CBOWCTBAa pacTBOpa rumnoxiopura Hatpus. 5. [lnaBnenue
cepel. 6. I'openue cepel B kuciopoxae. 7. BzaumopeiictBue sxenme3a c¢ cepoir. 8. T'openue
cepoBopopona. 9. Ocaxnenue cynbhumo. 10. CpoiictBa cepHucroro raza. 11. [leiictBue
KOHLEHTPUPOBAHHOIN CEpHOI KUCIOTHI Ha Menb U caxaposy. 12. PacTBopeHune amMMuaka B BOJE.
13. OcHoBHbIE CcBoOiicTBa pacTBopa ammuaka. 14. KaranuTuueckoe OKHCIeHHME amMMuaka. 15.
[Tomyuyenue oxcuna azora(ll) u ero oxucnenue Ha Bo3ayxe. 16. JleiicTBue a30THOM KHUCIIOTHI Ha
Menn. 17. I'openue docdopa B kucimopoze. 18. IlpeBpamenne kpacHoro ¢ochopa B OCIBIN U €ro
cBeueHne B TemHoTe. 19. BsammopeiictBue ¢ochoproro anrmapuaa c¢ Bogoi. 20. OOpasisl
rpaduTa, anMasa, kpemHus. 21. I'openue yrapHoro raza. 22. TymieHue NiamMeHU YTIJIEKUCIBIM
razoM. 23. PasznoxeHue mpamopa.

JlabopaTopubie onbiTbl. 1. IlomydyeHne Xxjopa M HW3y4eHHE €ro CBOWCTB. 2.
O3HakoMJIEHHE CO CBOMCTBaMH XJOpcojJepkamux orOenuBareneil. KauecTBeHHass peakuusi Ha
rajoreHuI-uoHbl. 3. CBoiicTBa OpoMma, mona M ux cosieid. PasnokeHue mepokcuja BOAOPOAA.
OxucneHne HoaAuI-MOHOB MEPOKCUAOM BOJIOpoAa B KUCIION cpene. 4. M3yueHne cBONCTB cepHOM
KHCIIOTBI U ee coyied. 5. M3ydyeHue CBOWMCTB BOJHOrO pacTBopa amMMmuaka. 6. CpoiicTBa conei
ammoHnus. KauectBenHas peakuust Ha ¢ocdaT-uoH. 7. KauecTBeHHasi peakuys Ha KapOOHAT-HOH.
Paznoxenue ruapokap6oHata HaTpus. 8. VcnblTaHue pacTBOpa CUIMKaTa HaTpHUsl HHIUKATOPOM.
9. O3HakoMiIeHHEe ¢ 00pa3laMu IPUPOIHBIX CUIIMKATOB.

IIpakTnyeckas padora Ne 1. Pemenue skciepuMeHTaNbHBIX 3aa4 110 TeMe «[ aJoreHsn

IIpakTnueckas padora Ne 2. PemeHue 5SKCIepUMEHTANBHBIX 3a7ad IO TeMe
«XanbKOTEHbI»

IIpakTnueckas padora Ne 3. [lonyyeHre ammMuaka u U3y4eHUE €ro CBONCTB.

IIpakTnyeckas padora Ne 4. PemeHue sKCiepuMEHTAIBHBIX 33Ja4 110 TEME «JIEMEHTHI
MOJATPYMIIBI a30TaY.

KonTtpoabnas pa6ora Ne 1 o reme «Hemeramibiy.

Tema 2. O01ue cBoOiicTBa MeTAJLJIOB (2 Yaca)

OOmuit o630p 1eMeHTOB—METalJuao B. CBolcTBa MPOCTHIX BELIECTB-
METaJUI0B. MeTaIMuecKkue KpHucTamanueckue pemietkd. CriaBbl. XapakTepucTHKa Haubosee
HN3BECTHBIX CIIJIaBOB. HonyquI/Ie U IPUMCHCHUC MCTAJLJIOB.



Tema 3. Merasibl raasHbix noarpynn (11 yacos)

lemogyHBI € METaJaJab— 00mas XapaKTEPUCTUKA MOATPYIIII, XapaKTEPHBIC
peakuuu HaTpus U Kaius. CBOWCTBa IIETOYHBIX MeTauioB. [lomyueHue IIETOYHBIX METAJUIOB.
Coza v kv HaTp — Ba)KHEUIIIME COCAMHEHUS HATPHSL.

Bepunnuii, Maramii, meI0YHO3EMENbHBIE METAUIB. MarHuil W KanubIuii, uX oOmas
XapakTepUCTUKa Ha OCHOBe moJjoxeHus B Ilepuwomnueckoit cucreme »saementoB [l U.
MengeneeBa U cTpoeHus aromoB. llomydeHuwe, Qu3MYecKMe W XHUMHUYECKHE CBOKCTBA,
MPUMEHEHUE MAarHus, KaJbIUs W MX COSAUHEHUU. AMQOTEpHOCTh OKCHIAa M THUIPOKCHIA
oepmust. JKeCcTKOCTh BOJIBI M CIIOCOOBI e¢ yecTpaHeHuss. OKpacKa IUIaMEHH COJIIMH IISIIOYHBIX H
IEJI0YHO3EMEIbHBIX METAJIJIOB.

A 110 M ¥ H ¥ . PactipocTpaHeHHOCTh B mpupojie, GU3NIEeCKue U XUMUISCKHUE CBOMCTBA
(OTHOIIEHHE K KHCIOPOAY, TajoreHaM, pacTBOpaM KHCJIOT U IIeJIoYeH, alroMOTEpMHUS).
AmdoTtepHOCTh OKCHAA U THapoKcuaa amomuHus. Comu amroMuuus. [ToHOe pasnoxeHue BoIon
COJIEH aJIOMUHHUS CO CIA0BIMU JBYXOCHOBHBIMH KHCJIOTaMH. AJIOMHUHATHI B TBEPJOM BHJE U B
pactBope. [Ipumenenue anroMuauss. CoeIMHEHNS ATFOMUHUS B HU3LIUX CTEMECHSIX OKUCIICHUS.

OnoBo U c¢BUHEe I DPu3NUecKue U XUMUYECKUE CBOMCTBA (PEaKLMK C KUCIOPOIOM,
kucnoramu), npumeHenue. Comnu onosa(ll) u ceunna(ll). CBUHLIOBBIN aKKyMYJISITOP.

IIpakTuyeckas padora Ne 5. Pemenne sxcriepuMeHTaIbHBIX 3a7a4 Mo TeMe «MeTaibl
[JIaBHBIX MOATPYIII

Tema 4. Merajuibl no004HbIX noarpynn (17 yacos)

MeTtTanns moOGOUYHBX mMOoAT pYy I mn OCOOEHHOCTH CTPOCHUS aTOMOB
MEePEXOIHBIX METAJIIOB.

X p o M. ®usnyeckue CBOMCTBA, XUMUYECKHE CBOMCTBA (OTHOILIEHUE K BOISIHOMY Iapy,
KHCIIOPOZly, XJIOPY, pacTBOpaM KHCIOT). V3MeHeHHe OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHAOB M TMJIPOKCHJIOB XpOMa C POCTOM CTEHNEHU OKHUCIEHUS.
Amdotepubie cBoiictBa okcuga u ruapokcuna xpoma(lll). Oxucnenue conerr xpoma(lll) B
xpomaThl. B3auMHble nEepexoapl XpOMAaTOB M JAMXPOMATOB. XpoMaTbl M JUXPOMAThl Kak
OKHCIIUTEIH.

MapraHen— Qu3ndeckue 1 XMMUIECKHE CBOMCTBA (OTHOLICHHUE K KUCIOPOY, XJIOPY,
pactBopam kuciot). Oxcun mapranua(IV) xak okucnutens M karaausatop. Ilepmanranar kamus
Kak okucnutenb. Manranat(VI]) kanus u ero cBoiicTaa.

X e 1 e 3 0. Haxoxxnenue B npupoze. 3HaueHUE >Kelne3a U1 OpraHu3Ma 4eJoBeKa.
®dusnueckue cBoicTBa jxene3a. CIuiaBbl kKele3a C yriepojoM. XMMHUYECKHE CBOWCTBA Kele3a
(B3aMMOJIEHCTBUE C KHCIOPOJOM, XJIOPOM, CEpOH, yIiIeM, KUCIOTaMH, DPAacTBOpaMM COJIEH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKHCIUTEIIbHO-BOCCTAHOBHUTEIBHBIX CBOMCTB THAPOKCUAA
xene3a(ll) u runpoxcuna xeneza(Ill). Conu xenesza(Il) u xeneza(Ill). Metoasl mepeBoaa comneit
xkene3a(ll) B
conu kene3a(lll) u o6parno. OkucnutenvHble cBoiicTBa coeauHenuit xenesa(lll) B peakuusax c
BOCCTAHOBUTEISIMU (MOIUJIOM, Meibt0). LlnanuHble KOMIUIEKCHI kene3a. KauecTBeHHbIe peakiiuu
Ha nonsl xeneza(Il) u (I1I).

M e 1 ». Haxoxnenue B npupone. Puszndeckue 1 XUMHYECKHNE CBOMCTBA (B3aUMOJICICTBIE
C KHCIJIOPOJIOM, XJOpOM, cepol, kuciotamu-okuciautensimu). Comn meau(ll). Menusliit kymopoc.
Ammuakatel menu(l) n megu(Il). IHonyuenune oxcuaa menu(l) BoccTaHOBIEHHEM THAPOKCUAA
meau(Il) rmoko30i.

Cepe 6 po. Duznueckue U XUMUYECKUE CBOWCTBA (B3aUMOJIECTBUE C CEPOIL, XJIOPOM,
KUCIOTaMU-OKHcTuTe s IMu). Ocak[eHne OKcuaa cepebpa HpH JEHCTBHM ILIEJIOYM HA COJHU
cepebpa. AMMHakaThl cepedpa kak okuciauTenu. KauecTBeHHas peakiys Ha HOHBI cepedpa.

3 00T o0. Pu3nyecKue U XUMHUYECKUE CBOMCTBA (B3aUMOJICHICTBHE C XJIOPOM, «IIapCKOU
BO/IKOI». CrI0COOBI BBIJIEIEHUSI 30J10Ta U3 30JI0TOHOCHOW MOPO/IBI.

Il u # k. OuU3MUECKUe U XUMHUYECKHE CBOICTBa (B3aMMOJAEWUCTBHE C TaJOr€HaMH,
KHCJIOPOJIOM, CEepOoil, pacTBOpaMM KHUCJIOT U Ienodei). AMPOTEepHOCTh OKCHIA U TUAPOKCUIA
LUHKA.

P 1ty 1 5. [IpeacraBnenne o CBOMCTBAX PTYTH U €€ COCTNHEHHUSIX.



Hemoncrpaumu. 1. Komnekuust metamios. 2. Komiekuus MuaepanoB u pya. 3. Komiekuus
«Amomunuity. 4. Komnekius «Kene3o u ero criassl» 5. BzaumopeiictBue Hatpusi ¢ Bojoi. 6.
OxkpammuBaHue TIJAMEHH COJSIMM  IMIEJIOYHBIX M IIEJIOYHO3EMENbHBIX  METaJljioB. 7.
B3aumoneiictBue kanbius ¢ Boaou. 8. [InaBnenue amomunus. 9. B3aumopaeiictBue amoMuHUS €O
menoysto. 10, BzaummopnelicTBue XpomMa ¢ CONSHOW KucioTod 0Oe3 jgocrtyma Bosmyxa. 11.
Ocaxpaenue rugpokcuga xpoma(lll) m okuciaenue ero mepokcuaom Bojaopona. 12. Baumubie
nepexoapl XpoMaTroB U auxpomaTtoB. 13. Paznoxkenue quxpomarta aMMoHus. 14. AmomoTepmus.
15. Ocaxnenue ruaporcuaa xkene3a(lll) u okucnenue ero Ha Bozayxe. 16. Boinenenue cepedpa us
€ro coJieil JeCTBUEM MEIN.

JlaGoparopuble omnbIThl. 10. OkxpammBaHue IJIAMEHU COCJUHEHUSIMH IIEJIOYHBIX
MetauioB. 11. O3HakomiieHHE € MHMHEpajJaMd U BAXKHEHIIMMH COEIUHEHUSMH IIEIOYHBIX
MetaiioB. 12. CBOMCTBa COEAMHEHUN IETOYHBIX MeTa/uioB. 13. OkpaluBaHue MIaMeHu COJISIMU
HIeJIOYHO3EMENbHBIX MeTaioB. 14. CBoiicTBa MarHuss M ero coeauHenuit. 15. CaoiicTBa
coenuHenuy kanbimd. 16.0KectkocTh Bonawl. 17. B3anMonelcTBHE aIOMHUHHS C KHUCIOTaAaMU U
nienouamu. 18. AmdorepHbie cBoiicTBa ruapokcuaa amomunus. 19. Ceolicmsa onosa, ceunya u
ux coeounenul. 20. CBoiictBa coseii xpoma. 21. CBolicTBa MapraHiia U €ro COeIMHEHHWH. 22.
N3yuenne mMuHepasnoB xene3a. 23. CoiicTBa ene3a. KauecTBeHHbIE peakliuu Ha MOHBI XKele3a.
[Tonyuenue oxcuaa meau(l). 24. CoiicTBa Menu, ee CIIIaBOB U coenuHeHuil. 25. CBoiicTBa IMHKA
Y €r0 COCIMHEHUM.

IIpakTuyeckass padora Ne 7. PemieHue sKcnepuUMEHTAIbHBIX 3a1ad MO Teme «MeTaiisl
1OOOYHBIX MOATPYIII»

IIpakTuyeckas padora Ne 8. [Tonyuenue coxu Mopa.

Koutpoasnas padora Ne 2 o teme «MeTayiby.

Tema 5. Ctpoenue BemecTna (8 yacoB)

Ctpoenue atToM a Hykmugel. M3oronel. Tumbl paguoakTUBHOIO pacnaja.
Tepmosinepublii  cuHTe3. [lonmydyeHne HOBBIX 2yieMeHTOB. fnepHble peakuuu. CTpoeHHe
ANIEKTPOHHBIX 000s04YeK atomoB. lIpencraBieHne o KBaHTOBOW MexaHuke. KBaHTOBbIE umcra.
AromHbIe opOuTamu. Pamnyc atoma. DIeKTpOOTPUIATEIIBHOCTD.

XumMuueckKkasa cB S 3 b Buael xumuueckon cBsizu. KoBaneHTHas CBA3b U €€
XapaKTepUCTUKU (IUIMHA CBSI3U, MOJIAPHOCTD, MOJISIPU3YEMOCTh, KPaTHOCTh CBsi3U). VloHHAas! CBA3b.
Meraninueckas CBs3b.

Ctpoenune TBepas X Te i Kpucraumueckue u amopdHsie Tena. TUIb
KPUCTAIZIMYECKUX  PELIETOK METAaUIOB M  HMOHHBIX  COECIMHEHHH. MexXMoneKysspHble
B3auMoJieicTBUs. BogopoaHas cBs3b.

Jemoncrpanum. 1. Kpucramimyeckue pemerku. 2. Moaenu MoJeKyil.

Tema 6. TeopeTuueckoe onucaHue XuMnyeckux peakuuii (17 yacon)

TennoBod »pPpeKT XUMHUUYECKOMN peakI U DHIOTEPMUIECKHE U
IK30TepMHUECKHE peakuuu. 3akoH ['ecca. Temnmora oOpa3oBaHUS BelleCTBA. DHEPIUs CBS3H.
[Tonsitue 00 »HTanmbnuu. [loHsTHe 00 3HTponuu. BTOpoil 3aKOH TEPMOAMHAMUKH. DHEPIUsd
['n66ca u KpuTepuH caMOIPOU3BOIILHOCTH XUMUUECKON PEaKIMH.

CKopoCTh XUMHUUECKHUX peakKkiluidHee 3aBUCUMOCT OT MPUPOJIBI
pearupyromux BEIIeCTB, KOHLEHTPAllUd peareéHTOB, TEeMIIepaTypbl, HAJIWYHUS KaTaiu3aTopa,
IUIONIAIM TIOBEPXHOCTH PEArupyrolluX BEIIECTB. 3aKOH aAelcTByrommx Macc. IIpaBmwiio Bant-
o da. TlonsTue 06 >HEprUM aKTUBALMU U 00 SHEpreTHYecKoM mpoduie peakuu. ['oMoreHHsbIi
U TeTepOreHHbI Karanu3. lIpuMepsl KaTaJIUTUYECKHMX IIPOLECCOB B TEXHUKE U B JKUBBIX
opranu3max. @epMeHThI Kak OMOJIOrHYeCcKre KaTalau3aTophl.

O6partumMble peakxiuu Xumuueckoe pasHoBecue. [Ipunuun Jle Hlatenbe.
Koncranta paBHoBecus. PaBHOBecme B pactBopax. Koncrtantel auccoumanuu. Pacuer pH
pPacTBOPOB CUIIBHBIX KUCIOT U IeN04el. [lpouszsedenue pacmsopumocmu.



Psag axkTuBHOCTHU MeTadadmno B. [loHarue o cTaHZapTHOM 3JIEKTPOIHOM
MOTEHIUAJIE U SJIEKTPOABUKYILEH CUJIE peaKui. XUMHUYECKUE NCTOUHUKHU TOKA: ralbBaHUYECKHE
3JIEMEHTBI, aKKyMYJISITOPBI U TOTUTUBHBIE 3JIEMEHTHI. DJIEKTPOJIN3 PACIUIaBOB U BOJHBIX PACTBOPOB
AIIEKTPOJIUTOB. 3AKOHbI INEKMPONU3A.

JdemoncTpaumu. 1. DK30TepMHYECKUE U HSHJIOTEPMUYECKHUE XHUMHYECKHUE pEaKIuu. 2.
TennoBbie SIBICHUS MPU PACTBOPEHUU CEPHOM KUCIOTHI U aMMHAYHOM CEJIUTPHI. 3. 3aBUCUMOCTD
CKOPOCTH peaklUu OT MPHUPOJIbI BEIIECTB Ha MPUMEpPE B3aUMOICHCTBHS PACTBOPOB Pa3IUUHBIX
KHCJIOT OJMHAKOBOM KOHIIGHTPAllUM C OJMHAKOBBIMU KycO4YKaMu (TpaHyslaMHU) IIMHKa U
OJIMHAKOBBIX KYCOUYKOB pa3HBIX METAJUIOB (MarHus, LMHKA, elie3a) C PacTBOPOM COJISTHOM
kucnoThl. 4. B3aumopeiicTBue pacTBOPOB CEPHON KUCIOTHI C pacTBOpamMH TUOCYNb(ara HaTpus
pa3IMYHON KOHLIEHTpalMM U TeMmIileparypbl. 5. Pa3iokeHue nepokcujia BOAOpoAa C IOMOIIBIO
HEOPraHMYECKUX KaTallM3aTOPOB U MPUPOTHBIX 0OOBEKTOB, COJIEPIKALINX KaTaasy.

JlabopaTopHblie onbIThl. PakToOpbl, BIMIIOIIME HA B3aUMOJEHCTBHE MeTaia C
pactBopamu KHci0T. CMelleHHe XHUMHYECKOrO PaBHOBECHUS MPU YBEIUYEHUU KOHIICHTPAIUH
peareHToB U NMpoaykToB.26. KaTanutuueckoe pasiioxkeHue NEPOKCHIa BOJOpOIa

IIpakTuyeckasi padora Ne9 (1). CkopocTh XUMHUYECKUX PEAKITUMN.

IIpakTnueckas padora Ne9 (2). Xumuueckoe paBHOBECHE.

KounrpoabsHnas padora Ne3. TeopeTnueckue 0OCHOBbI XUMUHU.

Tema 7. XuMu4yeckasi TeXHo10rus (6 4acon)

OCHOBHBIE IPUHLUUINB XUMHUUYECKON TEXHONOT UHU.

[Ipou3BOACTBO CEpPHOMW KHUCIIOTBHl KOHTAKTHBIM CIIOCOOOM. XHUMHU3M
nponecca. CbIpbe A1 NPOU3BOACTBA CEPHOM KHUCIOTHL. TexXHoloruueckas cxema Ipolecca,
IPOLIECCHI U alaparskl.

[Ipou3BoaACTBO aMMHUaK a XumusM npouecca. OnpeneneHue onTUMaibHbIX
yCIOBUH IpoBeAeHUs peakuuu. [IpyMHIMN LHUPKYISIIMKM U €ro peaau3alus B TEXHOJIOTHYECKOM
cxeMme.

MeTtannypru s YepHas merauyprus. JloMeHHbIH npouecc (cblpbe, YCTPOHCTBO
JIOMEHHOHN Meuu, XUMU3M Ipouecca). [Ipon3BojacTBO cTanu B KHUCIOPOAHOM KOHBEpPTEpE U B
3JIEKTpoIeyax.

Opramuuveckui cuHTe 3. Cunmesvl Ha ocHose cunmes-2aza. IIpon3BoaCTBO
MeETaHoJja.

DkoJorus U npodiaemMa oXpaHbl OKpYXKarolle cpepbl. 3eieHas XUuMusl.

Jemoncrpanuun. 1. Celppe 115 IpOU3BOACTBA CEPHON KUCIOTHL. 2. Mo€enb KUIAIIETO

cios. 3.Kene3nas pyaa. 4. OOpasibl CIIJIaBOB XKeJe3a.

Tema 8. Xumusi B noBceHeBHOM Kn3HM (4 yaca)

Xumust nuoM.  JKupel, Oenku, yriaeBoAsl, BUTaMuHbL [lumeBele 100aBKH, UX
KJ1acCU(pUKalus. 3arpelieHHble U pa3pelieHHbIe MUIIEBbIE 100aBKU.
JdemoncTpanuu. 1. [Inmessie kpacuTeny.

Tema 9. Xumus Ha ciayx0e odmecrTBa (2 yaca)

JlexapcTBeHHble cpenctBa. Kpacku W TUTMeHTBL. [IpWHIMIBI OKpamMBaHUsS TKAHEH.
Xumus B crpoutenserBe. Llement, 6eton. Ctekiio u kepamuka. TpaaulimOHHBIE U COBPEMEHHBIE
Kepamuueckne marepuaibl. CBepXMmpoBosiias Kepamuka. beiroBas xummus. OtOenuBaroriue
cpeacTtBa. XuMHsS B CEIbCKOM xo03siiicTBe. MHcekTuuuabpl m nectuiuabsl. Cpeacta 3allyThl
pacTteHuil. PenesuieHTsl.

demoncTrpauuu. 1. Kpamenue tkaneir. 2. OtbenuBanue TkaHeil. 3. Kepamuueckmue
Martepuainsl. 4. [{Betnsie cTekina. 5. Komnekuust « TomimBo U €ro BUABIY.

JlaGopaTopHble ONbITHI. 27. 3HAKOMCTBO C MOIOIIMMU CPEICTBAMH. 3HAKOMCTBO C
orbenuBatomuMu cpenctBamu. 28. Kien. 29. 3HaKOMCTBO ¢ MHHEpaJbHBIMU YIOOpPEHUSAMHU H
M3y4YECHHUE UX CBOMCTB.



Tema 10. Xumusi B coBpeMeHHOM Hayke (4 yaca)
OcoOEHHOCTH COBPEMEHHOM HayKu. MeTo[0J0oTUsI HAy4YHOTO HCCIIETIOBaHUS. ITouck
XUMHUYECKOH HHPOpMAITUH.

KontpoabHas padora Ne 4. Itorosast KOHTpoJibHas pabora.

TemaTnueckoe NIIAHUPOBaHUE
Yrayoaennslii yposens. 10 kiaace

(3 4 B Hepeur0, Beero 105 4, u3 HUX 4 Y4—pe3epBHOE BpeMsi)

B mom uucne
Homep Konuuecmeo
Tema npakmu4ieckKue KOHmMpOJ/ibHble
memal qyacoe
padomot padomul
1 . 17 1
[ToBTOpeHue u yriyosieHne 3SHaHUH
2 OcHOBHbIE IOHATHS OPraHUYECKON 13
XUMUH
26 2 1
3 YTI1eBO0POABI
4 Kucnoponcoaep:xaine 18 4 1
OPraHUYECKHE COCTMHEHHUS
5 A30T- U cepocojepKaime 5
COEJIMHEHUS
16 2 1
6 buonornyecku akTUBHBIE BEMIECTBA
7 CuHTeTuueckue 6 2
BBICOKOMOJICKYJISIPHBIE COCTMHEHUSI
4 - -
Pe3epBHOE BpeMs
105 10 4
HUTOI'O:




TemaTuuyeckoe NVIAHUPOBAHUE
YrayOJienHblii ypoBenb. 11 kiace

(3 u B Hexeur0, Bcero 102 yaca)

B mom uucne
Homep Koauuecmeo
Tema npakmuyecKue | KOHMpOJIbHbIE
membl yacos
padomul pabomul
1 HemeTanabl 31 4 1
’ OO01ue CBOMCTBA METAJLIIOB 2
3 MeTtaJuibl IVIaBHBIX HOATPYIII 11 1
4 MeTaibl HOOOYHBIX MOATPYIII 17 3 1
5 Crpoenne Bemecrsa 8
Teopernueckoe onucanue 17 1 |
6 XHMHYECKHX peaKIui (2 gaca)
7 XuMH4YecKas TeXHOJIOIrus 6
3 XuMHuS B IOBCEHEBHOM KM3HU 4
9 Xumus Ha cayx0e o0mecTsa 2
10 XuMHs B COBPEMEHHOH HayKe 4 1
HUTOIO: 102 9 4
IloypouHoe kaneHAapHoOe IVIAHNPOBaHUE Kypca
«Xumus. Yriayojaennbii yposens. 10 kiaace»
u3 pacyera 3 4 B Hezemo (Bcero 105 u), pesepBHOE BpeMs — 4 yaca
Ne Ne O0mas Tema
YpoOKa | ypoka Tema ypoka
n/n B
TeMe
Tema 1. IloBTopenue u yrayoJenune 3nanuii (17 yacon)
1 1 BBoxHbIl nHCTpyKTaX 110 Th
Atombl. Monekyiisl. BemecTta
2 2 CtpoeHnue atoma
3 3 Ilepnoanueckuii 3akoH u llepuoanueckas cucTeMa XMUMHUYECKUX 2JIEMEHTOB Jl.
U. Menneneena
4 4 XUMHUYECKas CBS3b
5 5 ArperaTtHble COCTOSIHUS
6 6 PacyeTsl 10 ypaBHEHUSIM XMMHUYECKUX pEaKLIUN
7 7 ["a30BbIEe 3aKOHBI
8 8 Knaccuukanus XuMHYeCKUX peakiui
9 9 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH
10 10 BaxHelimne Ki1accbl HEOPraHUMYECKHUX BEIIECTB




11 11 Peaxiuu nosHoro oomena

12 12 | PacTtBOpbI

13 13 Kosmoniaeie pacTBOpHI

14 14 | l'upponus

15 15 KoMiuiekcHbIE cOeTMHEHNA

16 16 | O6o6maroiee moBTopeHue Mo TeMe «OCHOBBI XUMHUM

17 17 | KontpoabHas padora Ne 1«OCHOBBI XMMHH»
Tema 2. OcHOBHBIE NOHATHS OPpraHuveckoii xumuu (13 yacoB)

18 1 IIpeamer u 3HaYeHUE OPraHN4EeCKON XUMHUH

19 2 Pemenue 3a1ay Ha ycraHoBieHue GopMyn yrieBoI0pooB

20 3 [TprurHBEI MHOTOOOpa3Usl OPraHMYECKUX COCTMHEHUHN

21 4 DJIEKTPOHHOE CTPOCHUE U XMMUUYECKHUE CBSI3M aTOMa yriepoia

22 5 CTpyKTypHasi TEOpHsi OPraHMYECKUX COCTUHECHUI

23 6 CTpyKTypHas U30MepHst

24 7 [IpocTpaHncTBEeHHAsI N30MEpPHUs

25 8 DneKTpoHHBIe 3PPEKTH B MOJIEKYJIaX OPraHMYECKUX COSAMHEHUI

26 9 OCHOBHBIE KJIaCChl OPraHMUYECKUX COEAUHEHUN. ['oMoiornueckue psibl

27 10 | Homenknarypa opraHM4eCKMX COEIMHEHUI

28 11 OcobeHHOCTH ¥ KJIacCH(PUKALNSI OPTAaHUYECKUX PEaKIIUN

29 12 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMHM B OPTrAHUYECKON XUMUHU

30 13 | O6o0uatomiee noBTOpeHue 1o TeMe «OCHOBHBIE MOHATUS OPTraHUYECKOM
XUMUI
Tema 3. YrueBogopoasl (26 yacoB)

31 1 Anxanbl. CTpoeHre, HOMEHKIIATypa, U30Mepusl, (pu3ndeckre CBONCTBa

32 2 XHMMHYECKHE CBOMCTBA AJIKAHOB

33 3 [losiyueHne U NpuMEHEHNE AJIKaHOB

34 4 uknoankansl

35 5 Ankensl. CTpoeHre, HOMEHKJIATypa, H30Mepusi, pu3nuecKue CBOiCcTBa

36 6 IIpakTuueckas padora Ne 1«M3roroBiienne Mmojesieil MojeKy.a
OpPraHn4yecKHX BellecTB)

37 7 XHUMHUYECKUE CBOKCTBA aJIKEHOB

38 8 XUMUYECKHE CBOWCTBA AJIKEHOB

39 9 IlosrydeHne U IpUMEHEHUE ATIKEHOB

40 10 | IlpakTnyeckas padora Ne 2 «IlosiydeHue 3THJIEHA 1 M3YyYeHHUeE ero
CBONCTB»

41 11 AJKangueHsl

42 12 [Tonumepuszanus. Kayuyk. Pesnna

43 13 Ankusbl. CTpoeHHe, HOMEHKJIaTypa, n3oMepusi, pu3nueckue cBoiicTa

44 14 | XumHueckue cBOMCTBA aJKHHOB

45 15 ITonyyeHnue ¥ NIpUMEHEHUE AJIKUHOB

46 16 | Pemenue 3aaa4 1 BBINIOJIHEHNE YIIPA)KHEHUH 110 TeMaM  «AJIKaHbI», «AJIKEHBI»,
«AJIKUHBI»

47 17 | Apomarudeckue yrieBoopo/ibl. CTpoeHne 6EH30IbHOTO KOJbIIA,
HOMEHKJIAaTypa, n3omepus, Gpu3nyecKkrue CBoMcTBa

48 18 | Xumuueckue cBoiicTBa 6€H30J1a U €ro TOMOJIOTOB

49 19 [lonyyenue u npuMEeHEHNE apeHOB

50 20 | IlpupoaHble HCTOYHHUKH YIIIEBOAOPOJIOB.

51 21 IlepBuuHas nepepaboTKa yriaeBOIOPOAHOTO CHIPhS

52 22 | I'my6okas nepepabotka Hedtu. Kpekunr, pudopmuHr

53 23 | 'enernueckas cBA3b MEKIY Pa3IMUHBIMM KJIACCAMU YIJIEBOJOPOIOB

54 24 ["anoreHonpon3BOHBIE YIIIEBOIOPOJIOB

55 25 | Ob6oOuraroniee MOBTOPEHUE 1O TeMe « Y TIEBOJOPOIbI»

56 26 | KourpoJbHas padora Ne 2 o TeMe «YT1JIeBO0POAbD»




Tema 4. Kucsiopoacoaep:kamue opranndeckue coeauHeHus (18 yacos)

57 1 CnupTsl

58 2 XUMUYECKUE CBOKMCTBA U MTOJTYYECHHE CIIUPTOB.

59 3 ITpocTeie 3¢hupsl

60 4 IIpakTuyeckasi pabora Ne 3 «Ilosryuenue 6poMdITaHA»

61 5 MHOroaTroMHbIE CITUPTHI

62 6 DeHOoIbI

63 7 Pemenue 3a1a4y v BBINOJIHEHWE yIPaKHEHHUH 110 TeMe «CrupThl U (PEHOIIBI)

64 8 KapOoHusbHble COETMHEHNS: HOMEHKIIATypa, U30MEPHs, pEaKIuU
IPUCOECTUHEHUS

65 9 XUMHUYECKUE CBOMCTBA U METOJIbI MOJYYCHHS KapOOHMIBHBIX COCTMHEHUI

66 10 | IIpakTuueckasi pabora Ne 4 «IlosryueHue aneToHa»

67 11 KapOoHOBBIE KHCIIOTHI

68 12 IIpakTnueckas padora Ne 5 «IlosryuyeHne yKCyCHOM KHCJI0THI M H3yYeHHUeE ee
CBOICTB»

69 13 | ®yHKIMOHAIBHBIE TPOU3BOIHBIE KAPOOHOBBIX KHUCIOT

70 14 | IlpakTuyeckasi pa6ora Ne 6 «CuHTe3 ITHJIALETATA

71 15 | Muoroo6pa3ue kapOOHOBBIX KHCIIOT

72 16 | Pemenue 3aj1a4 ¥ BbIIOJHEHHE YIpaxkHeHUH 110 TeMe «KapOOHOBbIE KUCIOTHI»

73 17 | O6o0umatomuii ypok no teme «Kuciaopoconepxaiiue opraHnyeckue
COEIMHEHUS»

74 18 | KonrpoabHas padora Ne 3 no teme «Kuciaopoacoaep:kamme opraHudeckmue
coeIMHEeHUs»
Tema 5. A30T- u cepocogepkamue OpraHM4ecKue coeMHeHUs!
(5 yacoB)

75 1 AMUHBI

76 2 ApomMaTH4YEeCKHUE aMUHBI

77 3 I'ereponmknnyeckue coeTMHEHUS

78 4 [llecTuusieHHBIE T€TEPOLIUKIIBI

79 5 Ob6o011aroree MOBTOPEHUE 10 TEME «A30T- U CEpOCOoJIepKalUe OPraHUYECKUe
BEIECTBA»
Tema 6. buosnornyeckn akTuBHblie BenecTBa (16 yacon)

80 1 OO1m1ast XapaKTEepUCTHKA YTIEBOJIOB

81 2 CtpoeHne MoHOcaxapua0B. JINHENHHbIE U IIUKINYECKHUE CTPYKTYPHI

82 3 XHUMHUYECKUE CBOWCTBA MOHOCAXapUI0B

83 4 Jlrcaxapuibl

84 5 [Tonucaxapuasl

85 6 IIpakTnyeckas padora Ne 7 «'mapom3s kpaxmanua»

86 7 Pemenuie 3a1a4 ¥ BHINOJIHEHUE YIPAXKHEHUH 110 TeMe «Y TII€BOJIbI»

87 8 Kupsl u macna

88 9 AMMHOKHUCIIOTHI

89 10 | Ilentuael

90 11 benku

91 12 | CTpyKkTypa HyKJIEHHOBBIX KHUCJIOT

92 13 buonornyeckas posib HyKJIEHHOBBIX KUCIIOT

93 14 | IlpakTnuyeckasi padora Ne § «MnenTndukanus opraHndecKux coeuHeHUi»

94 15 | OboObuiaromiee MOBTOPEHUE 1O TeMe «A30TcoepIKaIire 1 OMOIOTHUECKI
AKTHUBHbIE OPraHUYECKHE BEIECTBAY

95 16 | KontrpoabHasi padora Ne 4 «A3oTcoep:kamue U 0M0JI0rH4ecKH AKTHBHbIE
OpraHuyecKye BelecTBay
Tema 7. CUHTeTHYeCKHE BBICOKOMOJIEKYIAPHbIE COeNHEHHA
(6 yacon)

96 1 ITonnmepsl




97 2 [TonumepHble MaTepraIbI
98 3 ITosnnMepHBIE MaTeEpUabI
99 4 IIpakTuyeckasi pabora Ne 9 «Pacno3naBaHue mjiacTMace»
100 5 ITpaktuueckas pabora Ne 10 «Pacmo3HaBaHne BOJIOKOH
101 6 3aKJIIOYUTEIbHBIA YPOK
PesepBHOE Bpems
102 1 Pemenne ynpaxHeHuil U 3a1a4
103 2 Pemienue ynpaxxHeHnuii v 3aja4
104 3 Pemenne ynpaxHeHuil U 3a1a4
105 4 Pemenue ynpaxxneHnuii v 3aja4
IloypouHoe kajeHAapHOe INIAHNPOBaHUE Kypca
«Xumus. Yriay0JeHHbli ypoBeHb. 11 kinace»
u3 pacueta 3 4 B HeAemo (Bcero 102 vaca)
Ne Ne Oo0mrasg Tema
YPOKa | ypoka Tema ypoka
n/n B TeMe
Tema 1.Hemerannl (31 yac)
1 1 Kiaccudukanms npocteix BemecTs. Bogopo.
2 2 ["anoreHsl.
3 3 X7op.
4 4 Kucnopoasbie coequHeHus XJiopa.
5 5 XnopoBogopoa. CossiHas KUCJIOTA.
6 6 dTOp, OPOM, HOJT ¥ UX COCTUHCHUS.
7 7 IIpakTnueckas padora Ne 1.
Pemenne skcriepuMeHTANBHBIX 337124 10 TeMe «[ aJloreHb.
8 8 XanbKOTEHBI.
9 9 O30H — ayu1oTponHas MoIU(PUKALIHS KUCTOPO/Ia.
10 10 [lepokcua BOAOpOIa U €ro NPOU3BOIHBIE.
11 11 Cepa.
12 12 CepoBoniopoa. CylbQubl.
13 13 CepHHCTBIN ra3.
14 14 CepHblii aHTUIPUJI U CEpHAsi KUCIIOTA.
15 15 IIpakTnueckas padora Ne 2.
Penienne skcriepuMEHTAIBHBIX 33Ja4 10 TEME «XaJIbKOT€HbI».
16 16 Pemrenne 3amay M BBINOJIHEHHWE YIPAKHEHUW IO TeMaM «l'aloreHel» u
«XaJIBKOTEHBD».
17 17 DneMeHTHI NOATPYIIIBI a30Ta.
18 18 A3oT.
19 19 AMMMAK U COJIM aMMOHHUS.
20 20 IIpakTuyeckass padora Ne 3. «llonydeHne amMmuaka W H3y4EHHE €TO
CBOMCTB.
21 21 OKkcuar! a3oTa.
22 22 A30THas KUCJIOTA U €€ COJIH.
23 23 Docdop.
24 24 Dochopublit anruapua 1 GochopHbIE KUCTOTHI.
25 25 IIpakTnyeckas padora Ne 4.
Pemenne »skcnepuUMEHTaNbHBIX 3aJad MO TeMe «DJIEMEHThl MOArPYMIIbI
azoTay.
26 26 VYrnepon.




27 27 CoenquHeHus yriiepoa.

28 28 Kpemnuwii.

29 29 CoequHeHnsT KpEMHHUS.

30 30 O6o06maroniee moBTopeHue mo reme «Hemeramiby.

31 31 KonTpoabnast padora Ne 1 o teme «HemeTtanibi».
Tema 2. O01mue cBoiicTBa MeTaJLLIOB (2 yaca)

32 1 CBoiicTBa U METO/IbI MOJYYEHHS] METAJLIOB.

33 2 CriaBsbl.
Tema 3. Merasibl riiaBHbIX noarpynn. (11 yacos)

34 1 OO6m1ast XapaKTepUCTHKa MIEJTOYHBIX METAIIJIOB.

35 2 Hatpuii u xanuii

36 3 CoenvHeHus HATPUS U KaJIUsI

37 4 OO111as1 XapaKTepUCTHKA 3JIEMEHTOB INIaBHOM noArpynisl [ rpynms

38 5 Marnuit u ero coeIMHeHHsI

39 6 Kanpnuit u ero coemnHEeHUS

40 7 JXKecTkocTh BOABI M CIOCOOBI €€ YCTpaHEeHHUs

41 8 AJIFOMUHUI — XUMHYECKUM 3JIEMEHT U TPOCTOE BEIIECTBO

42 9 CoenuHeHns aTfOMUHU

43 10 Pemenne 3ama4 v BBINOJIHEHHE YIPaXKHEHUH 1O TeMe «MeTanisl IIIaBHBIX
MOATPYII

44 11 IIpakTnyeckas padora Ne 5.
Pemenne osKkcnepuMEHTaNbHBIX 3a7ad 1o TeMme «MeTalibl TJIaBHBIX
TIOATPYIII
Tema 4. Merajuibl no004HbIX noarpynmn (17 yacos)

45 1 OO011as1 XapaKTepUCTHKA NTEPEXOAHBIX METAIIOB

46 2 XpoMm

47 3 Coenunenns xpoma. 3aBUCHMOCTb KHCJIOTHO-OCHOBHBIX M OKHCIIUTEIHHO-
BOCCTAHOBUTEJIHHBIX CBOMCTB OT CTEMEHH OKUCIICHHS MeTaslia

48 4 Mapranerg

49 5 XKene3o kak XMUMUUYECKUHN DJIEMEHT.

50 6 Kenezo — nmpocToe BenecTno.

51 7 CoenuHeHus xeesa.

52 8 Menpb.

53 9 HﬁaanquKaﬂ pabora Ne 6
«lTonyuenue meaHoro kynopoca. Ilosyuenue sxeae3Horo Kyrnopocay

34 10 Cepebpo.

55 11 3o10T0.

56 12 [unk.

57 13 Pemenue 3aa4y 1 BBINOJIHEHUE YNPaXXHEHUN 10 Teme «MeTaibl ToO0UHBIX
MOATPYIII.

58 14 IpakTuyeckasi padora Ne 7. Pemenue sKCriepuMEHTaIbHBIX 3a/a4 M0 TEME
«MeTannbsl MOOOYHBIX MOATPYII.

59 15 IIpakTnueckas padora Ne 8. «[lonyuenue conu Mopay.

60 16 O6o01maroiiee MOBTOPEHHE 10 TeMe «MeTalTb.

61 17 KonTtpoJuabHnasi pabéora Ne 2 o teme «MeTausD.
Tema 5. Ctpoenue Bemecrna (8 4acoB)

62 1 SAnpo atoma. SnepHble peakuuu.

63 2 DJIEKTPOHHBIE KOHPUTYpPALIMIK aTOMOB.

64 3 DJEeKTPOHHBIE KOH(PHUTYypallud aTOMOB.

65 4 KoBaneHTHas CBSI3b U CTPOCHHE MOJIEKYIL.

66 5 Wonnast cBs13b. CTpoeHNE HOHHBIX KPUCTAJUIOB.

67 6 Meramnnueckas cBsa3b. Kpucraminueckue pemeTky MeTajljIoB.

68 7 MeKXMOJIEKYIIIpHBIE B3aMMOICHCTBUSL.

69 8 Ob6o06m1aromniee noBTopeHue no reMe «CTpoeHe BEIeCTBaY.




Tema 6. TeopeTnyeckoe onucaHue XMMHYECKUX pPeaKIHid.
(17 yacoB)

70 1 Tennobie 3 (HEKTH XUMHUECKUX PEAKITHI.

71 2 3axoH ['ecca.

72 3 OHTponus. BTopoil 3aK0H TepMOJUHAMUKH.

73 4 Oueprust [ m06ca U KpUTepUu CaMOTIPOU3BOIBLHOCTH XMMUYECKHUX PEaKITHil.

74 5 Pemenue 3aia4 no teme «XuMuuecKkasi TEpMOIMHAMUKAY.

75 6 CKOpOCTh XMMHUYECKOHN peakiinu. 3aKOH JEHCTBYIOIIMX Macc.

76 7 3aBUCUMOCTb CKOPOCTH PEaKIUU OT TEMIEPATYPHI.

77 8 Karanus. Karanuzatopsl.

78 9 XuMHuecKoe paBHOBecue. KOHCTaHTa paBHOBECHS.

79 10 [Tpuniun Jle-1larenbe.

80 11 IIpakTnyeckas padora Ne 9.
«CKOpPOCTh XUMHUECKUX peakinil. XUMUYECKOE PABHOBECHUE.

81 12 IIpakTuyeckass padora Ne 9. «CkopocTh XHUMHYECKHX PEAKIHIl.
XHUMHYECKOE PABHOBECHE.

82 13 HNonHoe npousBenenne Boabpl. BogopoaHblil moka3arTeb.

83 14 XHUMUYECKOE PABHOBECHE B PACTBOPAX.

84 15 XHUMHUYECKUE UCTOUYHUKH TOKA. DJIEKTPOJIU3.

85 16 O0o01maroiee NOBTOPEHUE 110 TeMEK T eOpeTUIECKNE OCHOBBI XUMUN»

86 17 Konrpoabnas padora Ne 3 no teme «TeopeTnyeckne 0OCHOBbI XUMHUN.
Tema 7. XuMuueckasi TeXHo10rus (6 yacon)

87 1 Hayunbie mpuHIMITBI OpraHU3alii XUMUYECKOTO TPOU3BOJICTBA.

88 2 [Ipon3BOACTBO CEpHOM KUCIIOTHI.

89 3 ITpon3BOACTBO aMMHaKa.

90 4 1Ipon3BoACTBO UyTryHa.

91 5 IIpon3BoaCTBO CTaNIN.

92 6 [IpoMBIUIEHHBIN OPTaHUYECKUM CUHTE3. XUMHUYECKOE 3arpsA3HEHUE
OKPY>KaroIlEeH CPeJIbl.
Tema 8. Xumusi B noBcelHeBHOM Ku3HM (4 yaca)

93 1 XUMHSA U,

94 2 JIEeKapCTBEHHBIE CPEICTBA.

95 3 Kocmernueckue u nappromMepHbie CpeCTBA.

96 4 BriToBas xumus.
Tema 9. Xumus Ha cayx0e o0mecrTBa (2 yaca)

97 1 XHMUs B CTPOUTEIIBCTBE U CEIbCKOM XO35HCTBE.

08 2 Heopranun4ueckue MaTepuaibl.
Tema 10. Xumusi B coBpeMeHHOM Hayke (4 yaca)

99 1 MeToa070THsI HAYYHOTO HCCIICIOBAHUS.

100 2 Hcrounnku XxuMruyeckon H(pOopMaluu.

101 3 O6o0maroiee moBTopeHue 3a kype 11 kmacca.

102 4 KonTtpouabHnas pa6ora Ne 4. «torosast KOHTposibHast paboTay.
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