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[MOACHUTEJIbHA A 3AIINCKA
Pabouas mporpamma no xumuu st ydanuxes 10 -11 kimaccoB (6a30BbIil ypOBEHb) COCTaBIICHA HA
OCHOBC CJICAYIOIIUX HOPMATHUBHBIX TOKYMCHTOB!

e  ®denepanbHbiii 3aK0H 0T 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpazoBaHuu
B Poccuiickoit deaepanun» (¢ u3M. u Joi1., Beryn. Beuiy ¢ 01.09.2020r.)

e [lacmopr HammoHanbHOrO mnpoekra «OOpazoBaHue» (yTB. mpesuaumymom CoBera mpH
[Ipesunente P® mno crpaTrernuyeckoMy pa3BUTHUIO U HAIIMOHAJIBHBIM IMPOEKTaM, IMPOTOKOI OT
24.12.2018 Ne 16).

e [TocynapcrBenHas nporpamma Poccuiickoit denepanuu «Pa3Butne oOpa3oBanus» (YTB.
[ToctanoBnenuem IlpaButenscrBa PO ot 26.12.2017

Ne 1642 (pen. ot 22.02.2021) «O6 yTBep:KICHHH T'OCYIApCTBEHHON Mporpammbl Poccuiickoit
@enepaunn «Pa3zButue 00pazoBaHUM.

° IMpodeccuonanpubiii  cranmapt «llemaror (memaroruueckas JIeSITEILHOCTh B
JIOIIKOJILHOM, HadYaJdbHOM OOIEM, OCHOBHOM OOIIeM, cpeaHeM oO0meM oOpa30oBaHHU),
(BocruTarenb, yuutenb)» (pen. or 16.06.2019) (Ilpuxa3 MunHucTepcTBa Tpylda U COIMAIBHOMN
3amuThl PO ot 18 ok- 1a0ps 2013 r. Ne 544H, ¢ u3MEHEHUsIMHU, BHECEHHBIMU TTPHUKa30M MUHHCTEPCTBA
Tpyna u cornza mutel PO or 25.12.2014 Ne 11158 u ot 5.08.2016 1. Ne 422H).

e Meroauyeckue  peKOMEHIAIMKM MO  CO3JaHUI0 W (YHKIUOHHPOBAHUIO B
00111e00pa30BaTENBHBIX OPraHU3AIUIX, PACTIONIOKEHHBIX B CEJIbCKONH MECTHOCTH U MaJIbIX TOPOJIax,
IICHTPOB O0OOpa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBieHHOcTer («Touka
pocta») (YTBepKIeHbl pacniopsikeHneM MuHucrepcerBa npocenienus: Poccuiickoii deneparuu ot
12 suBapst 2021 r. Ne P-6).

o OI'OC COO (ytBepxaeH npukazoMm MuHucTepcTBa oOpasoBanusi U Hayku Poccuiickoii
®epepanun ot 17.05.2012 Ne 413) ¢ m3MeHEeHHMSIMH, YTBEP)KIAEHHBIMU MPUKa3aMu MHUHHUCTEPCTBA
oOpa3oBaHus 1 Hayku PO:

J - oT 29.12.2014 Ne 1645 (3apeructpupoBano B Muniocte Poccuu 6 ¢espans 2015 r. N
35915);

o - 01 31.12.2015 N 1578 (3apeructpupoBano B Muntocte Poccuu 02.02.2016 N 40937);

o - ot 29 urons 2017 r. N 613 (3apeructpupoBano B Muntocre Poccum 26.07.2017 r. N
47532);

o - 01 11.12.2020 Ne 712 (3apeructpupoBano B Munrocte Poccun 25.12.2020 Ne 61828);

o OOpazoBarenpHasl TMporpamMma cpeaHero oomiero oOpaszoBanus MOY HWPMO

«Mapxkosckoit COLL Ne2y;
o VYueOnsbiii mman MOY UPMO «Mapxkosckoit COLT Ne2y;
o Kanennapuseiii yuebnsiii rpapuk MOY UPMO «Mapkosckoii COIL Ne2».

[TpeameT «XUMHS» OTHOCUTCS K ITpeAMeTHOM o0nacTu «EcTecTBeHHbIE HAyKW», peajlu3yeTcs 3a
CYeT YacTH y4yeOHOro IjlaHa MIKOJbI, (POPMHUPYEMOI yUaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIECHUM
st 10 -11 knaccoB pazMepe 1o 1 yacy B HeJlesto, YTO COCTaBIIsgeT 34 4acoB B I'0J1 B KaXXJI0M KJ1acce,
Bcero Ha ypoBHe 68 uacoB. [Iporpammoii 10 kiacca mpeaycMOTPEHO: KOHTPOJBHBIX padoT — 2;
npakTH4deckux pador-2. IIporpammoii 11 kjacca TpeaycMOTPEHO: KOHTPOJBHBIX padoT — 2;
MPaKTHYECKUX paboT- 2.

Hems m 3amaum oOyuenus xumun B 10 m 11 kiraccax COOTBETCTBYIOT IIJIaHUPYEMBIM
pe3yibTataMm, chOpMYIHMPOBAHHBIM B pa3feie <«JIMYHOCTHBIE, METalpeIMETHbIE U IPEIMETHBIE
pe3yabpTaTh» paboyeii mporpaMMel.

Lenpto oOyuenuss mpeamery «xumusi» B 10 -11 kiaccax sBisiercs (OpMUpPOBaHUE Y
00yUaromuxcsi 3HAaHUW O XMMHUYECKON COCTaBIISIIONIEH €CTEeCTBEHHOHAYYHOW KapTHHBI MHUpA,
BOXHEHIINX XHUMHWYECKUX MOHITUSIX, 3aKOHAX W TEOpHUSX; OBJIAJCHUE YMEHUSIMH HPUMEHATH
MOJTyYEHHBbIC 3HAHUS 111 OOBSICHEHHS Pa3HOOOPA3HBIX XUMUUECKUX SIBIICHUM M CBOICTB BEIIECTB,
OLICHKH POJIM XHMMHUH B PA3BUTHUH COBPEMEHHBIX TEXHOJIOTMM M MOJIyYEHHH HOBBIX MaTEpHUasOB;



BOCHUTAHUE YOEKIEHHOCTH B TMO3WTHUBHOM POJIM XUMUHM B KU3HU COBPEMEHHOIo OOIIecTBa,
HEOOXOAUMOCTH XUMHUYECKHA TPAMOTHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO U OKPYIKAIOIIEH cpefe;
NPUMEHEHUE TOJYyYEHHBIX 3HAaHWW M yYMEHUH i Oe30IacHOro HCIOJIb30BAaHMSI BEIIECTB U
MaTepuaigoB B OBITY, CEJILCKOM XO3SMCTBE U Ha MPOM3BOJICTBE, PEIICHUS MPAKTUYECKUX 3aj]1a4 B
MMOBCEIHEBHOM >KU3HU, NPEAYIPEKIACHUS SIBIICHUM, HAHOCSIIUX BpPEJ 3J0POBBIO YEJIOBEKa U
OKpYyKarolien cpeze.

OCHOBHBIMH 33/1a4aMU O0y4YeHUs npeaMeTy «XxumMus» B 10 1 11 knaccax sIBASIOTCS:

e Peammzanus upeanpodeccuoHanbHOro oO0mero o0pa3oBaHUs, KOTOPOE IO3BOJISET
00ecneynTh MPEEeMCTBEHHOCTh OO0IIEro M MpodeCCHOHATLHOr000pa3oBaHus.

e [loaroroBka 0O0ydYarOmUXcsi K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOPY J>KM3HEHHOTO W
npohecCHOHALHOTO YTH.

ConepxaHue ydyeOHOro mpeaMeTa «XHMHsA» CHOCOOCTBYET peajlu3aliyd IMpOrpaMMbl
BOCIIMTaHUsl M COLMAIM3alMK oOOydarommxcss oOpa3oBaTeIbHOM NIpOrpaMMbl LIKOJBI Yepes
MIPOEKTHYIO JI€SITEIbHOCTD, UHANBUYaIbHbIE TBOPUECKHE 3aJaHUsI, TBOPUECKOE MBIIIICHUE.

Conepxanue yueOHOro mpeameTa XUMHHU CIIOCOOCTBYET pealii3allii IporpaMMbl pa3BUTHS
YHUBEPCAIBHBIX yYEOHBIX JCHCTBUI 00yJarONIuXxcsi 00pa30BaTEIbHON MTPOTPAMMBI IITKOJIBI.

B paboueili nporpamMme CIUIaHUPOBAHBI YPOKH, HA KOTOPBIX OCYLIECTBIISETCS MPOEKTHAs U
y4eOHO-HCCIIEIOBATENbCKaAsl JEATEIbBHOCTh OOyYarolUXCs, a TakKe Jpyrue HeCTaHIapTHBIC
YpOKH, HampaBieHHble Ha ¢opmupoBanue YVY/[. JlaHHble ypOKHM OTMEYEHBI B KajJeHIApHO-
TEMAaTHYECKOM IUIAaHUPOBAHUU 3HAKOM *.

Conepxanve ydeOHOTO MpeaMeTa «XHMHs» CIIOCOOCTBYET NajbHeIeMy (HhOpMHUPOBAHHUIO
NKT-KOMIIETEeHTHOCTH OOYYaIOIIMXCSI 1 OCBOCHHUIO CTPATETHH CMBICIOBOTO YTEHHUSI U PabOTHI €
TEKCTOM, (POPMHUPOBAHUIO €CTECTBEHHO-HAYYHON IPaMOTHOCTH.

B kaneHmapHO-TEMAaTH4YECKOE IUIAHUPOBAHME BKIIIOYEHA CHCTEMA Y4Y€Ta M KOHTPOJIA
IJIAaHUPYEMBIX (METanpeAMETHBIX U MIPEAMETHBIX) pe3yibTaToB. OCHOBHBIMU (pOpMaMH KOHTPOJIS
SIBJISIFOTCSI: TECTHI, CAMOCTOSTENIbHBIE, TPOBEPOUHBIE paOOThI, PPOHTATIBHBIA OMPOC, TPAKTUUECKUE
paboThI, MPOEKTHAS A TEIbHOCTb.

[IpomexyTouHas arrecTanus Mo MPeaMETy MPOBOAUTCS B (hOpME UTOrOBOIO KOHTPOJIBHOTO TECTA.

.]IP[‘IHOCTHLIC, METaNnpeaIMETHBIC M MPEIMETHDLIC PE3YJIbTAaThbl OCBOCHHUS KypcCa

OOyyeHne XUMHUH B CpeAHEW MIKoie Ha 0a30BOM YpOBHE MO JAHHOMY KYpCY CHOCOOCTBYET

JOCTHKEHHUIO 00YYaIOIUMUCS CISAYIOIINX TUYHOCHIHBIX PE3)/IbMANOE.

1) 4yBcTBa TOPAOCTH 3a POCCUHCKYIO XMMHYECKYIO HAyKy M OCO3HAHHME POCCHHCKON TpaskIaHCKON
UJIEHTUYHOCTH — 8 YEeHHOCMHO-0PUEHMAYUOHHOU cghepe;

2) 0CO3HaBaTh HEOOXOMUMOCTH CBOCH IO3HABATEILHOW JCSITEIBHOCTH W YMEHHUE YIPABISATh €I,
TOTOBHOCTB M CITOCOOHOCTH K CaMO00Opa30BaHUIO Ha TPOTSHKEHUH BCEH J)KM3HU; TOHUMAHKUE BaKHOCTH
HEMpPEepPBIBHOTO O00pa30BaHUA Kak (aKkTOpy YCIEUTHOW MpOoPecCHOHATbHOW M OOIIECTBEHHOM
NEeSATETLHOCTH; — 8 No3HagamenvHou (KOTHUTUBHOW, MHTEIUICKTYalIbHOMN ) chepe

3) TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JHalibHEHIell 00pa3oBaTEeIbHON TPACKTOPHUH WM Chepsl
po¢eCCUOHATBHON IEATETLHOCTH — 8 mMpPY008ol cepe;

4) HempusATHE BPEIHBIX MPUBBIYCK (KYPEHHUS, YIIOTPEOJICHHS aJTIKOTOJISl U HAPKOTHKOB) HAa OCHOBE 3HAHUH
O TOKCHYECKOM W HApPKOTHYECKOM JICUCTBUH BEIIECTB — 8 cghepe 300posbecOepedtceHus u
bezonacrhoco 0bpaza JHcuHu;

Memanpeomemuvimu pe3yibmamamu OCBOSHUS BBITYCKHUKAMH CPEIHEHW IIKOJIBI Kypca XHMHUHU

SIBJISTFOTCSI:

1) ucnonv3o6anue OCHOBHBIX METOJOB IMO3HAHHS (OMPEIEIeHHE HCTOYHHKOB yd4eOHOW M HaydHOU
nHpopManuy, TOJTy4YeHHe SToM WHpoOpManuu, €€ aHaIM3, U yMO3AKIIOUEHHUs Ha €ro OCHOBE,
M3TOTOBJICHHE U Mpe3eHTaluss MHGOPMAIMOHHOTO MPOJYKTa; MPOBEAEHUE HKCIEPUMEHTa, B TOM
YHClie U B MPOLECCE HCCICNOBATEIILCKON NIEATEIHHOCTH, MOJCTUPOBAHUE H3YYaeMBIX OOBEKTOB,



2)

3)

4)
5)

6)

7)
8)

9)

HaOJI0/IeHNe 32 HUMH, UX U3MepeHue, puKcanusi pe3yJbTaToB) U UX HpuMeHeHue s TIOHUMaHUs
Pa3JIMYHBIX CTOPOH OKPY’KAIOIIEH NEHCTBUTEIIBHOCTH;

gnadeHue OCHOBHBIMU HWHTEJUIEKTyaJIbHBIMH OIEpalusMu (aHajdu3 W CHUHTE3, CpaBHEHUE U
cUcTeMaru3anus, 0000IIeHne U KOHKPETH3aIHsl, KIAaCCU(PUKAINUS U MOWCK aHAJIOTOB, BBISBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBf3el, (OopMyiIMpoBKa THIOTE3, WX MpoBepka U (HopMyIHpOBKa
BBIBOJIOB);

no3Hanue 00BbEKTOB OKPYKAIOIIETO MUPA B IUIAHE BOCXOXKICHUS OT aOCTPaKTHOTO K KOHKPETHOMY (OT
o011ero yepes 4acTHOE K SMHUIHOMY );

CnocoOHOCMb BBIIBUTATh WU U HAXOAUTH CPENICTBA, HEOOXOAUMBIE ISl UX JOCTHUKECHUS;

ymerue (POPMYITUPOBATH LETU W ONPENSISITh 3aadud B CBOCH IMO3HABATEILHON JEATEILHOCTH,
OTIpEeEIISATh CPEJCTBA JIJISl JOCTHXKEHHUS LIeJeH U pelIeHus 3a/1ay;

onpedeisims Pa3HOOOpPA3HBIE WCTOYHUKH TOJIYYECHUsT HEOOXOAMMOW XMMHYECKOW uH(popmammu,
YCTaHOBJICHHE COOTBETCTBHS COJEpKaHUS U (OPMBI MpeACTaBlIeHUsT HH(OOPMALIMOHHOTO MPOYyKTa
ayJUTOPUH;

YMeHue TPOAYKTHBHO OOIIATHCA U B3aMMOJEWUCTBOBATH B MPOIIECCE COBMECTHOM NEATEIbHOCTH,
YYHUTHIBATH TO3HUIIMH JPYTHX YYACTHUKOB JIEATEIBHOCTH, Y)(PEKTUBHO pa3pemaTh KOHPIUKTHL;
20MOBHOCMb K KOMMYHUKaIMHM (TPEACTaBIATh pe3yibTaThl COOCTBEHHOW IO3HABATENbHOM
JEeSATEIILHOCTH, CIBIIIATH U CIIYIIATh OMIIOHEHTOB, KOPPEKTUPOBATH COOCTBCHHYIO TTO3UIIHIO);
YMeHue UCTONb30BaTh CPe/ICTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH (Ianee —
UKT) B pemieHrr KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a7a4 ¢ COOJIFOICHUEM
TpeOOBaHUN APrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

10) gnaoenue I3bIKOBBIMU cpeacTBaMu, B TOM UYUCIIC U A3bIKOM XUMHU — YMCHHC SICHO, JIOTUYHO U TOYHO

M3JIaraTh CBOIO TOYKY 3pPEHHUS, MCIIOJIb30BaTh AJCKBATHBIC S3BIKOBBIE CPEJICTBA, B TOM YHUCIE H
CUMBOJIbHBIE (XUMHUECKUE 3HAKH, (POPMYJIBI U YPABHEHHS).
Ilpeomemnvimu pesynomamamu V3y4eHHs] XUMUU Ha 0a30BOM YpPOBHE Ha CTYIIEHU CPEIHErO

061uer0 O6pa30BaHI/I$I ABJIAOTCA CICAYIOIIUC PE3YJIbTATHI.

l.
1.

8.

9.

B no3naBaresibHOM cepe:
snanue (noHuMaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIIMX TEOPHH Kypca OPraHMYECKOW u
00I11Iel XUMHH;
VMeHue HaONIOAaTh, OMHUCHIBaTh, (PUKCHUPOBATH pe3yJdbTaThl M JeJaThb BBIBOJBI HAa OCHOBE
ACMOHCTPAIVMOHHBIX U CAMOCTOATCIIBEHO HpOBGI[éHHI:IX OKCIICPUMCHTOB, UCIIOJIB3YS AJId 3TOr0 pOI[HOfI
(pycckuil U MHOM) SI3BIK U SI3bIK XUMUU;
YyMeHue KIacCU(UIMPOBATH XUMHUYECKUE JJIEMEHTHI, MPOCTHIE BEIIECTBA, HEOPTraHUYECKHE W
Opra’Hn4€CKUC COCINHCHU A, XUMUYCCKHUE ITPOUCCCHI;
VMeHUue XapaKTepu30BaTh OOIIME CBOWCTBA, MOJIY4YEHHE M MPUMEHEHHE M3YUYEHHBIX KJIacChl
HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX BaXKHEUIITNX HpeI[CTaBI/ITeJ'IeI\/'I;
onucvigams KOHKPETHbIE XHUMHUYECKHE PEaKLMH, YCIOBUS MX NPOBEICHUS U YIpaBICHUSA
XUMHUYCCKUMU IIpOoLECCaMu;
VMeHue TIPOBOJUTH CAMOCTOSTEIbHBIM XUMUYECKHUI SKCTIEPUMEHT U HaOII0aTh I€MOHCTPAIlMOHHBII
OKCIICPUMCHT, (1)I/IKCI/IpOBaTI) PE3YIBTATEI U A€JIaThb BBIBOAbI U 3aKJIIFOUYCHUSA 110 PE3YJIbTaTaM,
NpOCHO3UpPO68amMb CBOMCTBA HEU3YUEHHBIX BEIIECTB IO AHAJNOTMM CO CBOMCTBAMU H3YyUYEHHBIX Ha
OCHOBC 3HAHHUS XUMHNYCCKUX 3aKOHOM€pHOCTefI;
onpedensams UCTOYHUKU XUMUYECKOW HH(POPMAIINH, TTOTyYaTh €€, MPOBOIUTH aHATN3, H3TOTaBIUBATh
MH(OPMALIMOHHBIN TPOAYKT U IPEICTABIATD €T0;

yMemsb Noib308ambcsi 00s3aTeNbHBIMU CIIPABOUHBIME MaTepuanamu: [lepuoandeckoit cucteMoii

xumudeckux snemeHToB JI. 1. MenneneeBa, TaGnuIeii pacTBOPUMOCTH, IIEKTPOXUMHUUYECKUM PSAOM
HaIpsDKEHUH METaJIOB, PSAAOM 3JIEKTPOOTPULATENILHOCTH — JUISl XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U
CBOMCTB aTOMOB XUMHUYECKHX 31eMEeHTOB |—IV mepnooB 1 06pa30oBaHHBIX UMHU MPOCTHIX M CIOKHBIX
BELIECTB;



10. ycmanoenenue 3aBUCUMOCTU CBOWCTB U MPUMEHEHUS BXKHEUIITUX OPraHMYECKUX COSAMHEHUH OT UX
XUMHYECKOTO CTPOCHHMSI, B TOM YHCIIE U 00YCIIOBICHHBIX XapaKTePOM TOTO CTPOCHHUS (IIpeIeIbHBIM HIIH
HenpeIenbHbIM) U HaJuueM (QyHKIIMOHATBHBIX TPYIIIL;

11. mooenuposanue MONEKYT HEOPTaHUIECKUX U OPTAaHUYECKUX BELIECTB;

12. nonumanue XuMU4ECKONW KapTHUHBI MUpa KaK HEOTHEMJIEMOW YacCTH IIEIOCTHON HAYYHOW KapTHUHBI

MHUpa.

. B ueHHOCTHO-OpHeHTAIIMOHHOM chepe — hopMupoBaHHE COOCTBEHHOW IMO3MIIMH MPU OIEHKE
MOCTICICTBUH JJISi OKPYIKAIOIIEH Cpebl AesITeIbHOCTH YeI0BEKa, CBA3aHHOW C TMPOU3BOJACTBOM U
nepepaboTKON XUMUYECKUX MTPOTYKTOB;

I1. B TpynoBoii chepe — npogedenue XUMUIECKOTO IKCIICPUMEHTA; pa3sumie HAaBBIKOB YICOHOM,
MIPOEKTHO-UCCIIEA0BATEIBCKON U TBOPUECKOM EATEIHbHOCTH MPY BBHITOJTHEHUH UHIMBUYaTbHOTO
MPOEKTa M0 XUMUH;

IV. B cdepe 310poBoro odpasza Ku3HH — coOa00eHue TPaBwil 0€30mMacHOro OOpaleHus C
BEIIECTBAMH, MaTepUATIAMH;, OKa3aHUE MEPBOW IMOMOIIM MPH OTPABJICHHSIX, 0KOTAaX U TpaBMax,
MOJIyYE€HHBIX B PE3yJIbTaTe HAPYLICHHs TPABUJI TEXHUKU 0€3011acCHOCTH MpHU paboTe ¢ BEIIeCTBAMU
1 1a00paTOPHBIM 000PYJOBAHUEM.

I[lnannpyemble pe3y/bTaThl H3yYeHHUs Y4eOHOT0 MpeaMeTa « XUuMUsD)
Ha YPOBHeE CpeHero 001ero odpa3oBaHust

Boinycknuk na 6a3060m ypoene nayuumcs.

— NoHUMams XUMHUYECKYI0 KapTUHY MUPA KaK COCTaBHYIO YacCTh L[EJIOCTHON HAyYHOU KapTUHBI MUDA;
— packpuleams poilb XUMUU U XUMUYECKOI0 IPOU3BOICTBA KaK IPOU3BOAUTEIBHON CHIIBI COBPEMEHHOIO
o01ecTBa;

— popmynuposams 3HAYCHUE XUMUU U €€ TOCTHXKEHUH B TOBCETHEBHOM KU3HU YEJIOBEKA;

— YCMaHaenueams B3auMOCBSI3U MEXKy XUMHUEH U JPYyTrMMH €CTECTBEHHBIMU HayKaMH;

— ¢hopmynuposams OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHSI OPraHMUECKUX COCTUHEHUI
A. M. byTiiepoBa 1 WIUTFOCTPUPOBATh UX MPUMEPAMH U3 OPraHUYECKON M HEOPTAHMYECKOW XUMUU;

— apeymMeHmupoeamsv YHUBEPCAIBHBIM XapakTep XUMHYECKHX IOHSITHH, 3aKOHOB W TEOpUH i
OpraHNYEeCKON U HEOPraHUYECKON XNMHH;

— ¢opmynuposams llepunonuueckuit 3akoH Jl. 1. MenneneeBa M 3aKOHOMEPHOCTH WM3MEHEHHH B
CTPOEHHMM M CBOWCTBAX XHWMHUYECKHUX DJEMEHTOB M O0Opa30BaHHBIX HMH BEUIECTB Ha OCHOBE
[lepuonnueckoil cuctemsl kak rpaduueckoro oroopaxkenus [leprnonndyeckoro 3aKoHa;

— Xapakmepu3068ambs S- U P-3JEMEHTBI, a TAKXKE JKeJIe30 10 UX MOJI0KEeHMIO B [Ieproanyeckoit cucrteme
. . Menneneesa;

— Knaccuguyuposams XUMUUECKUE CBA3M U KPUCTAJUIMYECKHUE PEIIETKH, OOBSICHATh MEXaHU3MbI UX
oOpa3oBaHMsI M JIOKa3blBaTh €IUHYIO TMPUPOAY XUMHUYECKHX CBA3€Hl (KOBaJIEHTHOW, WOHHOM,
METAJNINYECKON, BOJOPOAHON);

— 00bscHAMb TPUYMHBI MHOTO0Opa3usi BELIECTB, HUCIONB3Ys SBJICHHUS HW30MEPHUM, TOMOJIOTHH,
AJIJIOTPOIINN;

— Kaaccuguyuposams XAMUYECKHIE PEaKIIMM B HEOPraHUYECKONH U OPraHUYECKON XUMHH IO Pa3InYHbIM
OCHOBAHUSM U yCMaHae ueams Cienn(uKy TUIOB peakIfii OT 001Iero yepe3 0COOEHHOE K €JMHUIHOMY;
— Xapakmepuzoeamy TUAPOIN3 Kak crenuUYHbIA OOMEHHBIA MPOLECC U pacKkpbléams €ro poiib B
YKABOM U HEXKUBOW MPUPOLE;

— Xapaxmepuz06ams IEKTPOIN3 KaK CHEU(PUUHBIN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIN MPOLIECC U
OIIPEAEIIATD €r0 MPAKTUUECKOE 3HAUCHUE;

— Xapaxmepuzosamb KOPPO3HI0 METAUIOB KaK OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIM MpOLECC H
npeonazams COCOOBI 3aIUTHI OT HeE,;

— K1accuguyuposams HEOPraHMUECKUE U OPTraHUYECKUE BEILIECTBA;

— Xapakmepu3o6ams OOIINE XUMHUECKHE CBOMCTBAa BaKHEHIIMX KJIACCOB HEOPraHMYECKUX U
OpPraHUYECKUX COCTUHEHUH B IJIaHE OT OOLIEro 4epe3 0COOCHHOCTh K €JMHUYHOMY;

— UCNOb308amMb 3HAKOBYIO CHUCTEMY XHMHUECKOTO S3bIKa Ui OTOOpa)keHHsI cocTaBa (XMMHUYECKUE



(hopMyJTbI) U CBOMCTB (XUMHUYECKUE YPABHEHHS) BEIIECTB;

— UCnoab306amy TIpaBUIA U HOPMBI MEXIyHApOJHONM HOMEHKJIATYphl JUIsl Ha3BaHUM BELIECTB IO
¢dbopmynaMm 1, HA000POT, Ul COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMyYJI COETMHEHUH 110 X
Ha3BaHMSIM;

— 3Hamb TPUBUAJIbHBIC HA3BAHUSI BA)KHEHILIMX B OBITOBOM OTHOIIEHUH HEOPraHUYECKUX U OPraHUYECKHX
BEILIECTB;

— Xapakmepu3o6amb CBOWCTBA, IIOJyYECHUE W IPUMEHEHUE BAXHEUIINX INPEACTABUTEICH KJIaccoB
OpPraHMYECKUX COEMHEHUN (AJIKaHOB, AJIKEHOB, AJIKMHOB, AJIKAJUEHOB, apOMaTUUYECKUX YIJIEBOAOPOIOB,
CIHUPTOB, (EHOJIOB, alIbAETHIOB, IPEJIEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT, CJIOXKHBIX 3(UPOB U
KHUPOB, YIJIEBOJOB, aMUHOB, aMUHOKHCJIOT);

—- YCcmaHaenueams 3aBUCUMOCTh SKOHOMMKH CTpaHbl OT JOOBIYM, TPAHCIOPTUPOBKH M MEPEPadbOTKU
YTJIEBOJOPOIHOTO CHIPBS (HE(TH U IPUPOIHOTO ras3a);

— SKCIIEPUMEHTAIILHO noOmeepoicoams COCTaB U CBOMCTBAa Ba)KHEMIIMX NpeiCTaBUTENEH M3YUYEHHBIX
KJIAaCCOB HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB ¢ COOII0ICEHUEM PABUII TEXHUKH O€30MaCHOCTH JUIS
palboThI ¢ XMMUYECKUMU BEILECTBAMHU U JIAOOPATOPHBIM 000PYOBaHUEM;

— Xapakmepu3zo6ams CKOPOCTbh XMMHUYECKOHN peakliuy U €€ 3aBUCUMOCTb OT Pa3jINyYHbIX (DaKTOPOB;

— Xapakmepu3o6amsb XUMHUYECKOE PABHOBECHE U €r0 CMEIIEHUE B 3aBUCUMOCTH OT pa3IUYHBIX
(baxTopoB;

— npou3600ums PacdETbl MO XUMHUYECKUM (opMyjaM M ypaBHEHHUSM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOIICHUH MEXJly YHaCTHUKaMH XUMUYECKUX PEaKIIHii;

— cobn00amsb TpaBUIIa FIKOJIOTHYECKOI 0€30I1aCHOCTH BO B3aMMOOTHOIICHUSAX C OKpY Karolel cpenaoi
IIp1 0OpalleHnH ¢ XMMUYECKUMU BEIIeCTBAMU, MaTepralaMU U IIPoLeccaMH.

Boinycknuk na 6a3060m ypogene noayuum 603mM0HCHOCHb HAYYUMbBCA:

—  UCNnONb306amb  METOAbl HAYYHOTO II03HAHUS IPU BBINOJIHEHUM IPOEKTOB U  Yy4yeOHO-
HCCIIEIOBATEIbCKUX 3a7ja4 XMMUUECKON TEMATUKH;

— NpPocHO3UpPO6amsb CTPOCHUE U CBOWCTBA HE3HAKOMBIX HEOPraHWYECKUX M OPraHMYECKUX BELIECTB Ha
OCHOBE aHAJIOTUU;

— NpocHO3UpPo6ams TEUCHUE XUMHUYECKHX IPOLECCOB B 3aBUCUMOCTH OT YCJIOBUH MX IPOTEKaHUSA U
IpeJularath CrocoOb! YIpaBlIeHUs! STUMH MTPOLIECCaMU;

— ycmanasnueams B3aUMOCBSA3H XUMHHU C MIPEMETaMy TYMaHUTAPHOTO IMKIIA (SA3BIKOM, JIUTEPATYPOH,
MHUPOBOU XyA0KECTBEHHOH KYJIbTYpOH);

— packpwiéams pojib XUMUUECKUX 3HaHUHN B OyAyIIel MpaKTUYeCcKON JesITeNbHOCTH;

— packpviéampb POJb XUMHUYECKMX 3HAHUH B (OPMHUPOBAHUM HHIAWBUAYAIBbHOW 00pazoBaTeIbHOM
TPaeKTOpUH;

—  NpoeHo3uposamsv  CIOCOOHOCTb HEOPraHWYECKUX UM OPraHMYeCKMX BELIECTB  IPOSBIATH
OKHCIIUTEIbHBIE W/WIN BOCCTAHOBHUTEIBHBIE CBOMCTBA C Y4YETOM CTENEHEH OKHUCIEHHS 3JIEMEHTOB,
00pa3yroux ux;

— apeymeHmupoeams €IUHCTBO MHpPa BELIECTB YCTAHOBJICHMEM TI'€HETHYECKON CBS3M MEKIY
HEOpPraHMYECKUMHU U OPraHUYECKUMU BEIIECTBAMU;

— @1ademb XUMUYECKUM SI3BIKOM JIJIs1 00OTallleHUsl CIIOBApHOTO 3a1aca U Pa3BUTHUS PEUH;

— Xapaxmepu306ams CTAaHOBIIEHE HAYYHOU TEOPUH Ha IpUMepe OTKphITH lleproanyeckoro 3akoHa u
TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUUYECKUX BEILIECTB;

— KPUTHUYECKU OMHOCUMbCA K TICEBIOHAYYHOW XMMHYECKOW MH(pOpMaluu, MOJy4yaeMOW W3 pa3HbIX
HCTOYHUKOB;

—  nounumams THOOANbHBIE MPOOJEMBI, CTOSALIME TMepel YeJIOBEUYEeCTBOM  (SKOJIOIHMYECKHE,
SHEPreTUUECKUe, ChIPhEBBIC), U Npedadaeams MyTH UX PEIIEHHs], B TOM YHCIIE U C TOMOILBIO XUMUH.



Coaepxanue kypca 10—11 kiaccos.
ba3oBblii ypoBeHb

CopepxaHue Kypca XapaKTepU3yeTcsl LIeJIOCTHOCTBIO U CUCTEMHOCTBIO yUeOHOro IMpeaMera, Ha
OCBOCHHE KOTOPOTO OTBEIEHO KECTKO TUMUTUPOBAHHOE Y4eOHOE BpEMSI.

[TepBas wacTh kypca (10 Kimacc) mocpsieHa OpraHUYECKUM cCoeMHEHUsIM, a BTopas (11 kmacc) —
o0IIeH XUMUH.

CTpyKTypHpOBaHHE Kypca OpPraHMYECKOM XHUMHUMU CTaBUT LEJIbK  pa3BUTUE YyYallUXcs
HENPOQHUIBLHBIX TI0 OTHOILIEHHUIO K XUMHH KJIACCOB CPEJICTBAMH Y4eOHOU qucuuIuIMHbL. [loaToMy BHavase
paccMaTpuBalOTCA KpaTKUE TEOPETHUECKHUE CBEACHHMS O CTPOCHMH, Kilaccu(UKamuu M crocodax
(dhopMUpOBaHHS HA3BAaHUN OPraHUYECKUX COCAMHECHHU, 00 OCOOCHHOCTSX MPOTCKAHUS OPTaHUYECKUX
peakuuil B CPABHEHUU C U3YYECHHBIMU B OCHOBHOW IIKOJIE THUIAMU XUMHUYECKHUX PEAKLMI C y4acTHEM
HEOpraHMYEeCKUX BelecTB. Ha HauanbHOM 3Tare pacKpbIBatOTCsl IPUUMHBI MHOTOOOpPa3Hsl OpraHM4eCcKUX
COCTMHEHUN.

Jlanee paccMaTpHUBAIOTCS OCHOBHBIE KJIACCHI OPraHUYECKUX COEAUHEHUN — YIVIEBOJIOPOIOB
(anmkaHOB, AJIKEHOB, TUEHOB, AJTKWHOB, APEHOB) U UX MPUPOTHBIX UCTOYHUKOB (MIPUPOJHOTO ra3a, HepTH
U KaMEHHOT0 yIJis). DTO MO3BOJSET 3aKPENUTh OCHOBHBIE MTOJIOXKEHUSI TEOPUU XUMUYECKOTO CTPOCHUS
opranuyeckux coenunenuit A. M. bytneposa.

3areM CBEJEHHUS O 3aBUCUMOCTH CBOWMCTB OPraHUYECKUX COEIUHEHUH OT HUX CTPOCHMUS
pPa3BUBAIOTCS MPU PACCMOTPEHHM KIIACCOB KHUCIOPOJICOAEPKALIUX COCIUHEHUI (CnupToB, (eHona,
QIIBJICTU/IOB, KapOOHOBBIX KHCIIOT, CIOXHBIX 3(HPOB, KUPOB W YIJIEBOAOB) M a30TCOIEPIKAIIUX
OpPraHMYECKUX COSAMHEHUN (AMHHOB, aMUHOKHCIIOT, OETKOB U HYKJIEMHOBBIX KUCIIOT).

Nnero nenenonaranus, T. €. OTBETa Ha BONPOC O POJM OPraHMYECKOW XHMHMM B JKH3HHU
COBPEMEHHOr0 O0O0IleCTBa, peajlu3yeT 3aKiIluuTe]bHas TriaBa Kypca «OpraHudeckas XuMuUs U
obmiecTBo». B Helt oOyuaromnmecs: 3HAKOMSTCS C TAKAMH BaKHBIMU B TIPAKTUYECKOM U OHOJIOTHYECKOM
OTHOIIICHUH BEIIECTBAMHU M MaTepHaliaMy, KaK IJIaCTMACcChl U BOJIOKHA, epMEHTHI, BATAMHUHBI, TOPMOHBI
1 JIEKapCTBa, a TAKXKE C IOCTHIKEHUSIMU OMOTEXHOJIOTHH.

Wnen Teopum pas3BUBArOIIEro oOy4yeHMs IOJIOKEHBI U B OCHOBY Kypca oOmed xumuu. Y
CTapUIEKIACCHUKOB (hOpMHpYyETCs LENOCTHOE MPEJCTaBICHUE O XMMHYECKOW HayKe U XUMHYECKOM
MIPOU3BOJICTBE, a TAKXKE O €IMHON €CTECTBEHHO-HAYUYHON KapTUHE MHUPA, B KOTOPOW XMMHUYECKasi KapTHHA
MHpa SABISIETCA €€ HEOTHEMIIEMON YaCThIO.

B kxypce obmieit XM BHAYale ydaruecss 3HaKOMSTCS MMOCICTHUMH JOCTHKEHUSIMH B 00JIaCTH
M3Y4YEeHMsI aTOMA, y3HAIOT O COBPEMEHHBIX METO/1aX O3HAHUSI CTPOEHUSI aTOMA, YIIyOJISIFOT U pacIliupsitoT
3HaHMUS, IOJy4EHHBIE B Kypce€ OCHOBHOM IIKOJBL, O CTPOCHHHM aTroMa M BELIECTBA HAa OCHOBE
[Tepuoanueckoro 3akona u [lepuoaudeckoii cuctemsl J{. 1. MenaeneeBa, 00 00ImMX CBOWCTBAX KJIaCCOB
OpPraHMYECKHUX U HEOPTaHUYECKUX COETMHEHUH (KUCIIOT, OCHOBAaHUH, aM(POTEPHBIX COETMHEHUI) B CBETE
TEOPUH  DJIEKTPOJIUTHYECKOW JMCCOMAlMM W TOPOTOHHOM Teopuu. Jlamee paccmaTtpuBaeTcs
KJaccupUKalysg XUMUUYECKUX peaklUuid B OPraHUYECKOM W HEOPraHWYECKOM XUMHH. 3aBeplIaeT Kypc
3HAKOMCTBO CTapIlIEKIACCHUKOB C MEPCHEKTUBAMHU PA3BUTUSI XUMHMUYECKOW HAYKHM M XHMHUYECKOTO
MIPOM3BO/JICTBA, C MPOOIEMaMU OXpaHbl OKPYKAIOIIEH Cpelbl OT XUMUYECKOTO 3arpsi3HEHUS U My TAMHU UX
pelIeHus.



Conep:xkanue kypca 10 kiaacc.
ba3oBblii ypoBeHb

L.IIpenmer oprannveckoii xumuu. Teopusi CTPOeHHs] OPraHUYeCKHUX coeJuHeHHil A. M.
Byrtiepoa (2 yaca)
Opranuyeckue BelIecTBa: MPUPOAHBIC, UCKYCCTBEHHBIE U CUHTEeTHYeCKHe. OCOOCHHOCTH COCTaBa M
CTPOEHHUS OpraHNYecKHX BelecTB. Buranusm u ero kpax. [lonstue o0 yresonopoaax.
OcHOBHBIE TOJIOXKEHUSI TEOPUM XUMHUUYECKOro cTpoeHus bytiepoBa. BanentHocts. CTpyKTypHbIE
dbopmyael — moJHbIE B cokpaménnble. [IpocThie (oauHApHBIC) M KpaTHBIC (IBOMHBIC U TPOWHBIC)
cBsa3u. M3oMepsl u n3omepusi. BzauMmHoe BiMsiHHE aTOMOB B MOJIEKYJIE.
Jemonctpauuu. HekoTopble oOuiye XMMHUYECKHE CBOMCTBA OPraHMYECKUX BEIIECTB: MX TOPEHHE,
u1aBJeHue 1 ooyrauBanue. OnpeeneHue 3JIeMEHTHOTO COCTaBa OPraHNnYECKUX COSTMHEHHIA.
I1.YriaeBonopoabl u ux npupoanbie ucToYHUKHU (11 yacos)
[Ipenensubie yraeBogopoasl. Ajnkansl. Onpenenerue. ['OMOTOTHUECKU psii alKaHOB M €ro oomias
¢dopmyna. CTpyKkTypHas u3oMepus yriepoHoi uenu. Pagukansl. HomenknaTypa ankaHoB. XMMHUYECKHE
CBOMCTBA aJIKAaHOB: TOPEHUE, PEAKIIUU 3aMELIeHUs (TaJOreHUPOBAaHUE), PEaKLUs Pa3JIOKEHUsI METaHa,
peakuus AeTUAPUPOBAHUS ITaHA.
Henpenenbuble yriaeBonopoabl. AjkeHbl. OTuieH. ['omonormdeckuil psii ankeHoB. Homenkunarypa.
CrpyktypHas uzomepus. lIpoMbllluIeHHOE MOTyYEHUE AJIKEHOB: KPEKMHI U JACTUIPUPOBAHUE AJIKAHOB.
Peaknust nmermapatanuy 3TaHONA, Kak JIAOOPATOPHBIM CIOCOO TMONydeHHsl STwieHa.  Peakuuum
IIPUCOEAVHEHU: TUApaTalus, THAPOraJoreHupoBaHue, raJloreHupoBanue, noaumepusanuu. [Ipasuno
MapxkoBHukoBa. OkuciieHue alkeHoB. KauecTBeHHbIE peakliy Ha HETIPEAEIbHBIE YTIIEBOIOPOIbI.
Ankanuensl. Kayuyku. Homenknatypa. Conpsbk€HHble aueHbl. byraguen-1,3, uzonpen. Peakius
JleObeneBa. Peakuuu mnpucoenuHeHus ankaaueHoB. Kayuyku: HaTypasbHbI, CHUHTETUYECKHE
(OyTagueHoBbIi, U30npeHOBLIN). Bynkanuzanus kayuyka. Pesuna. D00HUT.
Anxunbl. O01as XxapakTepucTuka romojorudeckoro psiia. Crnocodsl 00pa3oBaHus Ha3BaHUM AJIKHMHOB.
XUMUYECKHE CBOMCTBA AaUETWIEHA: TOPEHUE, DPEAKIUM IPUCOEAMHEHHS: THIpOrajloreéHupOBaHUE,
rajJloreHupoBanue, ruaparanus (peakuust Kyueposa), — ero noiydeHue v npuMeHenrue. Bunmnxmiaopun u
€ro MOJUMEPU3ALNS B TOJINXJIOPBUHUIL
Apenbl. beH3on, Kak IpencTaBUTENb apOMaTHUECKUX YIJIEeBOJOpoJoB. CTpoeHue ero MoJeKylbl U
CBOMCTBa (U3NYECKHE U XMMHUYECKHE CBOICTBA: FOPEHME, PEAKLIMU 3aMEIIEeHUs] — TraJloreHUpOBaHuUE,
HuTpoBaHue. [loayuyeHue u npumMeHeHne 6eH3oia.
IIpupoanslil 1 nonyTHEIHM raszsl. CoctaB npupoaHOro ra3a. Ero Haxoxnenue B npuposne. Ilpenmyecrsa
MPUPOJHOTO ra3za Kak TOIUIMBA. XHMMHMUecKas mepepadoTKa MPHUPOJHOIO ra3a: KOHBEpPCHUS, MUPOJIH3.
CunTe3-Ta3 u ero npuMeHeHue.
[TonyTHbIe ra3pl, ux cocrtan. [lepepaboTka momyTHOTo ra3a Ha (ppakiuu: CyxoH ras, npornaH-0yTaHoBas
CMeCh, Ta30BbIi OCH3HUH.
Hed1s 1 cioco6s! e€ nepepadotku. CoctaB He(hTH U e€ mepepaboTKa: NeperoHka, KpeKUHT, puOpMHHT.
Hedrenponaykrsl u ux nomyuenue. [lonstue 06 okTaHOBOM uucie. XUMHUECKHUE CIIOCOOBI MOBBILIEHUS
KayecTBa O€H3MHA.
Kamennsiil yronps u ero nepepadorka. KokcoBaHne kaMe@HHOTO YIJIS M €ro MPOAYKTHI: KOKCOBBIN ras,
aMMMavHas BOJla, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ["a3udukanys kaMeHHOro yriis.
JlemoncTpanuu. KauecTBeHHbIE peaKIK Ha HEMIpeIebHbIE YTIEBOJOPO/Ibl: 00ECIIBEUNBAHUE SITHICHOM
U aleTHJIEHOM pacTBOPOB IE€pMaHTraHaTa Kajaus W OpoMHOH BoJbl. OTHOIIEHHWE OeH307a K 3TUM
okuciutensiM.  Jlerunmparamus  stanHona. [maponmm3 kapOuga kanbiwmst. Kommekmuu «Hedts n
HePTeNnpOayKTh, «KaMeHHBIH yroyib U MPOIYKTHI €ro nepepadboTkny, «Kaydaykn.
I11.Kuciopoa- u azorcoaepxaniue oprannyeckue coeguHernus (15 yacos)
OpnnoaromHusble ciupthl. Onpenenenne. @yHKIMOHAIbHAS TUAPOKCUIIbHAA TpyMna. ['oMonoruueckuii psg
MpeiebHBIX OJIHOATOMHBIX CIUPTOB. M3oMmepust monoxeHus GyHKUMOHAIBHOW Trpymnmnbl. BogoponHas
CBSI3b. XUMHUYECKHE CBOWCTBA CIUPTOB. ANbJeruaHas rpynmna. Peakuus sTepu(HKanuu, CIOXKHBIE
s¢upsl. [Ipumenenne cnuptoB. [leiicTBre METUIOBOrO U 3TUIIOBOTO CIIUPTOB HA OPTaHU3M UYEJIOBEKa.
MHOroaroMHble CIHUPTBL. OTUIIEHIIUKOJIb, KaK IPEACTaBUTENb ABYXaTOMHBIX M TJMLEPHUH, Kak




IIPEICTAaBUTEND TPEXATOMHBIX CIHUPTOB. KauecTBeHHas peaknus Ha MHOTOATOMHBIE CIHUPTBI, HX
CBOWCTBa, NoNyuyeHue U npumenenue. [louarue 06 antudpuszax.

®enon. CtpoeHue, NojayyeHHe, CBOWCTBA U IpuMeHeHue ¢eHosna. KauecTBeHHble peakuuu Ha (EeHOI.
B3anmMHoe BiusiHEE aTOMOB B MOJIeKyJIe (heHoa.

Anpperuapl U KeToHbl. DOpManbIeru] U aleTalbIerul, Kak IPeICTaBUTENIN ajJbAETUA0B, COCTaB MX
Mouiekyi. OyHkunoHanbHas kapOoHUIbHAs rpynna. KauecTBeHHblE peakuy Ha aibaeruabl. CBONCTBA,
[OJyYeHHE U TNpUMEHEHue QopMmaibaeruja M auerainbaeruja. Peakuuu NOJIMKOHACHCAMM Ui
dopmanpaeruna. [TonsTue o KeToHaxX Ha MPUMeEpE aleTOHA.

KapOoHoBble KHCIOTBHL. ['OMONOrMYecKuil psii HpeiesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
JXKuphsie kapOOHOBBIE KUCIOTHI. XMMUYECKHE CBOMCTBA KApOOHOBBIX KUCIOT. [TomyyeHne u npuMeHneHune
MYpPaBbUHOM U YKCYCHOU KUCIIOT.

Crnoxuble 3¢upsl. XKupel. Peakuus stepudukammu. Crnoxasie 3Qupsl. Kupbl, ©X cOCTaB U THAPOIH3
(KUCTIOTHBIN U 1IeNI0YHOM). Mblia. ['mapupoBaHue KUPOB.

VYraeBoasl. YrineBonasl. MoHocaxapuabl. ['roko3a kak ampaerupocnupt. Copout. MomouHokucIoe U
cnupToBoe Opoxkenue. @orocuntes. Jucaxapuapl. Caxapo3sa. [lonucaxapuabl: kpaxmal, HEJIH0I03a.
AMuHbl. AMUHOrpyIa. AMUHBI IIpe/ieTbHbIE U apoMaTnyeckue. AHWINH. [Tomyuenne amuHoB. Peakius
3uHHHA. XMMUYECKHE CBOMCTBA U IPUMEHEHUE aMUHOB.

AMUHOKHCIOTBI. AMUHOKHCIIOTBI, COCTaB MX MOJIEKYJ M CBOMCTBA, Kak aM(OTEPHBIX OPTaHUYECKUX
COCOUHEHUHN. [NMIMH, Kak DpeNCTaBUTENIb aMUHOKUCIOT. IloilydeHne mOJMIETHNOB peakuuen
nonMKoHAeHcauu. [IonaTre o nenTuaHOM CBA3H.

benku. CtpoeHue Mosekysn OEIKOB: MepBUYHAs, BTOPUYHAs U TPETUYHAas CTPYKTyphl. KauecTBeHHbIe
peaknuu Ha OeJIKH, UX TUAPOIIU3, ICHATYpalus 1 OHooTnYeckue QyHKIINH.

JemoHcTpanny. KauecTBeHHas peakiuss Ha MHOTOaTOMHBIE CIIMPTBI. 3aBUCUMOCTb PAacCTBOPUMOCTH
¢denona B Boe oT remnepatypsl. KadecTBeHHbIe peakiiu Ha (eHo. Peakim cepeOpsiHOTo 3epKaia 1 co
CBEXXENOIy4eHHbIM rupokcuiom Menu(ll) mpu HarpeBaHuM, Kak KAUECTBEHHBIE pEaKI[UK Ha aJlbJCTUIbl.
OO0pa3iubl MypaBbUHOMN, YKCYCHOM, MaTbMUTUHOBOM U CTEAPUHOBOM KHUCIIOT U UX PACTBOPUMOCTH B BOJIE.
AnpreruHble CBOMCTBA M CBOMCTBA MHOTOAaTOMHBIX CIIMPTOB TUIIOKO3bl B PEAKIMM C T'MAPOKCHIIOM
meau(ll). Unentuduxanus kpaxmana. KauecTBeHHbIE peakllMM Ha OEJIKH.

Ilpakmuueckas padom Nel. «IneHTnukanyst OpraHM4ecKuX COeAUHEHUI.

IV.Opranunuyeckasi xumus u 06mecTBo (6 4acos)

buotexnonorus. [lepuozs! e€ pazsutus. Tpu HanpaBiaeHNUss OMOTEXHOIOTUU: TeHHas (MM TeHEeTHYecKas)
WHXEHepUsl; KJIEeTOYHAasi MH)KEHEpHs; OMONornueckas MHKeHepus. |'eHeTHuecku MOoAM(QUIMpPOBaHHBIE
opranusMel (I'MO) u Tpancrennas nponykius. KinonupoBanue. IMMoOuian3oBaHHbIe GEPMEHTHI U UX
IIPUMEHEHHUE.

[Momumepsl. Knaccudukamus moaumepoB. VckyccTBEHHBIE TTOJIMMEPHI: HEIUTYJIONI, alleTaTHBIM MIENK,
BHCKO3a, LeIodaH.

Cunrernueckue noiaumepsl. [lonnMepusanus v MoJIMKOHAEHCALMS, KaK CIIOCOOBI MOy YEeHUSI TOJIMMEPOB.
Cunterndeckue kayuyku. Ilonuctupos, TeioH U NOIMBUHUWIXJIOPU, KaK IpeACTaBUTENH IIacTMacc.
CuHTeTHYECKHE BOJIOKHA: KAIPOH, HAWIIOH, KEBJIAp, JTABCaH.

JemoHcTpanny. Kommeknuu kaydyKoB, IUIAaCTMAcC, CHUHTETHYECKMX BOJIOKOH M M3ACIUN U3 HHX.
DepMEHTATUBHOE Pa3JI0KEHHE MEPOKCHUIA BOJOPOJA C MOMOMIBIO KaTanda3bl CBEKEHATEPTHIX MOPKOBH
WIH KapTodes.

Ilpakmuueckan paboma Ne2. «PacriozHaBaHue MIIACTMACC U BOJIOKOHY.




Conep:xanue kypca. 11 kaace.
ba3oBblii ypoBeHb

|.Ctpoenue BemectB (9 yacoB)

OcHoBHble cBefieHHsI O cTpoeHuu aTtoma. CTpoeHHe aToma: cOCTaB siApa (HYKJIOHBI) U AJIEKTPOHHAs
obomnouka. [lonstue o6 m3oromnax. [ToHATHE O XUMHYECKOM 3JIEMEHTE, KaK COBOKYIHOCTH aTOMOB C
OJIMHAKOBBIM 3apsI0M s1pa.

Ilepnonnueckas cucrema xumuyeckux emMeHToB . M. MenneneeBa B CBETE CBETE yUYEHHUs O CTPOCHUU
aToMa. @u3nyeckuil cMpica npuHATOi B Tabnuue Jl. 1. MenaeneeBa CHMBOIMKU: MOPSAIKOBOTO HOMEpa
JJIEMEHTa, HOMEpa Iepuoja W Homepa Tpynnbl. [loHaTHe 0 BayleHTHBIX 3JeKTpoHax. OToOpaxkeHue
CTPOCHHS 3JEKTPOHHBIX OOOJIOUYEK aTOMOB XHMHUYECKHUX DJIEMEHTOB C IOMOIMIbIO 3JEKTPOHHBIX U
AJIEKTPOHHO-TpapuIecKux HopmMyi.

OObscHeHrEe 3aKOHOMEPHOCTEH U3MEHEHHsI CBOMCTB AJIEMEHTOB B MEPUOAaX U IPyMIax NepUOANUECKOM
CUCTEMBI, KaK CJIEJICTBUE UX 3JIEKTPOHHOT'O CTPOEHUS. DJIEKTPOHHBIE CEMENCTBAa XUMHUYECKHUX 3JIEMEHTOB.
CpaBuenue llepuonnueckoro 3akoHa M TEOPUM XUMHYECKOTO CTpPOEHHUS Ha (UIOCO(PCKON OCHOBE:
MPEINOCBUIKA OTKPBITUA [lepuoanyeckoro 3akoHa M TEOPUM XMMHYECKOTO CTPOCHHUS OpPraHUYECKUX
COCIMHEHUH; pOJb JIMYHOCTH B UCTOPUM XUMHUHU; 3HAUEHHE MPAKTUKA B CTAHOBJIEHUU U Pa3BUTHU
XUMHYECKUX TEOPHUH.

HNonHasg xuMuueckasi CBA3b U MOHHBIE KPUCTAIUIMYECKUE pemEéTKU. KaTHOHBI U aHMOHBIL: UX 3apsbl U
KJIaccu(PUKaIMs IO COCTaBy Ha MPOCThIC U cioxkHbIe. [IpencraBurenu. TlonsTre 06 MOHHOM XUMUYECKOM
cBs3u. MoHHas kpucTainyeckas pemérka M (U3NYecKue CBOMCTBA BELIECTB, OOYCIOBIEHHBIE ITHUM
CTPOEHHEM.

KoBasieHTHast xumuueckasi CBA3b. ATOMHBIE U MOJIEKYJISIpHbIE KpUCTAIIIMYecKue pemérku. [lonstue o
KOBAJICHTHOM CBS3H. OJIEKTPOOTPULIATEIbHOCTh, HEMOJSPHAas U IMOJIApHAs KOBAJIECHTHBIE CBS3H.
KpaTtHocTh KOBasleHTHOM CBsi3U. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHBIX CBsI3ei: OOMEHHBIN U JIOHOPHO-
akuenTopHei. 110oApHOCTE MOJEKYIBI, KaK CIEACTBHE MOJSPHOCTH CBA3HM U FEOMETPUM MOJIEKYJIBI.
Kpucranamueckue peméTku ¢ 3TUM TUIIOM CBS3U: MOJEKYJISpHbIE U aTOMHble. DHU3NUYECKHE CBOICTBA
BELIECTB, 00YCIOBICHHBIE TUIIOM KPUCTAIIIMUYECKUX PEHIETOK.

Merammueckass cBsi3b. lloHATHME O MeETaUIMYECKOM CBA3M U METAUIMYECKHX KPHUCTAILNTMYECKUX
pemiéTkax. @U3NYECKUE CBOMCTBA METAJJIOB HA OCHOBE HUX KPUCTAJUIMUECKOro cTpoeHus. IIpumenenue
METaJUIOB Ha OCHOBE UX CBOMCTB. UEpHBIE U LIBETHBHIE CILIABBI.

Bonmoponnas xumudeckas CBA3b. MeEXMOJEKyIsipHas W BHYTPHUMOJIEKYJISIpDHAs BOJOPOJHBIE CBS3H.
3HaYeHNE MEXMOJIEKYIISIPHBIX BOAOPOJAHBIX CBS3€H B IPUPOIE U JKU3HU YETOBEKA.

[Tonumepsl. TlomyyeHne monMMEpOB pEAKUMUSIMU MOJMMEPU3ALMU U TMOJUKOHAEHCAUUH. BaxHeinmue
MIPEACTABUTENN IIJJACTMAaCC M BOJOKOH, WX IIOJy4Y€HHe, CBoOWcTBa M npumeHeHue. [lonsatne o
HEOPraHUYECKHUX MOJMMEPAX U UX MPEICTaBUTEIH.

Hucnepcusie cuctemsl. [loHsiTHE 0 MucriepcHOM (a3e U AUCTIEPCUOHHON cpefie. ATperaTHOe COCTOSIHUE
pazMep vactuil ¢a3bl, KaKk OCHOBA Ui KIACCH(PUKAIMU TUCHEPCHBIX CHUCTEM. DMYJIbCHH, CYCIEH3HH,
a’po30JIi — TPYMNIbl TPyOOJUCHEPCHBIX CHUCTEM, HUX IMPEACTABUTENH. 30 WM TelId — TPYIHIbI
TOHKOJMCIIEPCHBIX CUCTEM, UX IIpEACTAaBUTENU. [IoHATHE O CHHEpPE3UCE U KOATYJISALIUU.

Jemouctpanmu. Ilepuoandeckoi cucrembl xuMuueckux 3nemMeHToB J[. M. MenzgeneeBa B pa3IMuHbIX
dbopmax. Komtekmuu 006pa3iioB pa3InyHbIX AUCIEPCHBIX cucTeM. CHHEpEe3HucC U KOaryJisius.

Il. Xumnueckue peakuuu (11 yacoB)

Krnaccudukanus XuMu4ecKuX peakinii. AIIOTPONU3alus U U30MEpU3aINs, KaKk peakiuu 0€3 N3MEHEHUs
cocraBa BellecTB. AyioTponus U e€ npudynHbl. Knaccudukanus peakiuuii o pa3inyHbIM OCHOBaHUSIM:
TI0 YHUCITy U COCTaBY PEareHTOB U MPOAYKTOB, MO (paze, mo CIOIB30BaHUIO KaTanu3aTopa Wik epMeHTa,
1o tersioBoMy 3 dexty. TepMmoxuMuyeckue ypaBHEHUS peaKIUid.

CxopocTh xumHuueckux peakiuil. MakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb XMMHUYECKHX PEaKLIUMN:
MIPUPOJIa pEearupyrollnx BeEIIECTB, TEMIEpaTypa, IUIOMAJb HMX COINPHUKOCHOBEHMS PEAarupyromux
BEILIECTB, MX KOHIIEHTpallMsi, MPHUCYTCTBHE Kartanu3aropa. [lonstue o karanuze. DepMEHTHI, Kak
Ouosornueckue karaauzaTopsl. MHrHOUTOPHI, KaK «@HTOHUMBD) KaTaJu3aTOPOB U UX 3HAUCHHUE.
XUMHUYECKOE PaBHOBECHE M CIOCOOBI ero cmerieHus. Kiaccupukanus XUMHUYECKHX PEAKIHA 110




IIPU3HAKY UX HampasieHud. [loHsATHE 00 00paTUMBIX peakIUsIX U XMMHUYECKOM paBHOBecuH. [IpuHiiun
Jle-Ulatenbe U cHocoOBl CMENIEHUS XUMHUYECKOro paBHOBecHs. OOmias xapakTepUCTHKA pEaKIUi
CHUHTE30B amMmuaka U okcuzpa cepbl(VI) um paccMoTpeHHe yCIOBMM CMELIEHHsS MX PAaBHOBECHs Ha
IIPOU3BOJICTBE.

I'aaponu3. OOpaTuMblii U HEOOpaTUMBIA THUIPOJW3BL. [ MIaponu3 cosied W ero Tumbl. | uaposm3
OpPraHMYECKHUX COEIMHEHUN B JKUBBIX OpPraHM3MOB, KaKk OCHOBa oOMeHa BeulecTB. [loHsATue 00
HHEPreTU4YECKOM OOMEHE B KJIETKE M POJIM M'MIPOJIN3a B HEM.

OKuCINTENEHO-BOCCTAHOBUTENIbHBIE peakiui. CTeneHb OKHCICHHUA U e€ ompeeseHre Mo (GpopMmyriaM
OpPraHUYECKUX U HEOPraHUYECKHUX BEIIECTB. DJIIEMEHTHI U BEIIECTBA, KAK OKUCIUTEIN U BOCCTAHOBUTEIIN.
[TonsTre o mpoueccax OKUCIEHUS U BOCCTaHOBJIEHMs. COCTaBIEHUE YPAaBHEHUN XUMUYECKUX PEAKLUi
Ha OCHOBE 3JICKTPOHHOr 0 OanaHca.

DNEKTPOIN3 paciylaBOB U PACTBOPOB AIEKTPOJIUTOB. XapaKTEPUCTUKA IEKTPOIN3a, KAK OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHOTO Mpoiecca. OcoOOEHHOCTH 3JIEKTPOJIN3a, IPOTEKAIOLIET0 B PACTBOPAX IEKTPOIUTOB.
[IpakTHueckoe MPUMEHEHHUE 3JIEKTPOJIM3a: MOJYyYEHHE TajJOre€HOB, BOJOPOJA, KUCIOPOJA, IIEIOYHBIX
METAJIJIOB U IIEJIOYEH, a TAKXKE AJIOMHHMS MIEKTPOJIIM30M DPACIIAaBOB U PAaCTBOPOB COCIMHEHUHN ITHX
areMeHTOB. [loHsTHE 0 TaTbBAaHOILUIACTHKE, FAIbBAHOCTETUH, pAa)UHUPOBAHUH IBETHBIX METAILIOB.
JeMoHcTpauuu. PactBopeHue cepHoOil KUCIOThI U aMMHAYHOM CETUTPBI U (PUKCALMSI TEIUIOBBIX SIBJICHUIH
JUISL 3TUX NPOLECCOB. B3auMOneNCTBUS PaCTBOPOB COJIIHOM, CEPHOM M YKCYCHOM KHCJIOT OAVNHAKOBOH
KOHIIGHTPALMU C OJMHAKOBBIMM KyCOUYKaMH (rpaHyjlaMu) LMHKAa U B3aMMOJEHCTBHE OJMHAKOBBIX
KYCOUKOB pa3HbIX METAJUIOB (MarHus, IIMHKA, JK€Je3a) C PACTBOPOM COJISTHOM KHCIIOTBHI, KaK IpUMEp
3aBHMCHUMOCTH CKOPOCTH XMMHUYECKUX PEAKIUI OT IPUPOBI BelecTB. B3aumoneicTBue IMHKA ¢ COISIHON
KHMCJIOTOM HUTpPATOM cepedpa, Kak MPUMEpPhbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pEeakUMi U peakuuu
obmena. KoHcTpynpoBaHue MOJIENH 3IEKTPOIU3EPa.

Ilpaxkmuueckan padoma Nel. «Penienne sKCiepuMEHTAIBHBIX 3a71a4 110 TeMe « XUMHUECKast PEaKIUsI»».
I11. BemecTBa 1 ux cBoiicTa (9 yacoB)

Mertasel. @u3nMUEcKre CBONCTBA METAJUIOB, KaK (DYHKIHS UX CTpOeHH. JleJeHrne MeTasioB Ha TPYIIIbI
B TEXHUKE U XUMHH. XUMHUYECKUE CBOMCTBA METAJIJIOB U 3JIEKTPOXUMHUYECKUN psiJ HanpskeHuil. [lonsarue
0 METAJJIOTEPMUH (ATIOMUHOTEPMUU, MATHUETEPMUU U JIP.).

Hewmerannsl. bnaropoansle rassl. Hemeramnbsl kak okuciautenu. Hemeramisl Kak BOCCTaHOBUTENHN. Psi
ANEKTPOOTpHUIATENbHOCTU. MIHEpTHBIE MK 01aropoaHbIe rasbl.

Kucnotsl Heopranmdeckue 1 opraHudeckue. KuciaoTel ¢ TOUKH 3peHUsT aTOMHO-MOJIEKYJIIPHOTO YUEHHUS.
Kucnorsl ¢ TOYkM 3peHHs] TEOpUH DBIEKTPOIUTHUECKON nuccounanuu. KUCIOTBI ¢ TOYKM 3peHUs
npoToHHOU Teopuu. O0ImuKe XuMruIeckue cBoicTBa kuciaoT. Kinaccudukanus kucior.

OcHoBaHMsI HeOpraHudeckue M opraHuyeckue. OCHOBAHMSI C TOUYKM 3PEHUS aTOMHO-MOJIEKYJISIPHOTO
yueHus. OCHOBaHUS ¢ TOUKH 3pEHHS] TEOPUH AIIEKTPOJUTHUECKON auccounanuu. OCHOBaHMS C TOUYKU
3peHHst MPOTOHHOM Teopuu. Kmaccudukanus ocHoBaHMM. XMMHYECKHE CBOWCTBA OpPraHUYECKUX H
HEOPraHWYECKUX OCHOBAHHUI.

AmdoTepHble COEIUHEHHMS HEOpraHuueckue M opranuyeckue. Heopranuueckue ampoTepHbIe
COEIMHEHMS: OKCUABl U TUAPOKCUIBI, — UX  CBOICTBa U moiiydeHue. AM(pOTepHbIE OpraHuYecKue
COEMHEHMS Ha IPUMEPE aMUHOKHCIOT. llenTuael n nenTuaHas cBs3b.

Comu. Knaccudukanusa coneit. XKéctkocTh BOAbl U crocoObl €€ yctpaHeHus. Ilepexon kapbonaTta B
rujipokapOoHat u oopatHo. OOIIMe XUMUYECKHE CBOWCTBA COJIEH.

Jemoncrpanuu. Komnekus meramuioB. Komneknus HemeramioB. BzaumoneiicTBiue KOHLIEHTPUPOBAHHON
a30THOM KHCIIOTBI C MeIpl0. Bcenpliika TepMUTHON cMecu. Pasnnunble ciayyaun B3auMMOJEHCTBUS
PacTBOPOB COJIEH aTIOMUHUS CO HIENOYBIO.

Ilpakmuueckaa padoma Ne2. « PemeHune sKCIEpUMEHTAIbHBIX 3a7ad Mo Teme «BemectBa U ux
CBOMCTBa»».

IV.Xumus u coppeMeHHoe 06111ecTBO (4 Yaca)

[IpousBoncTBO amMmmuaka u MeTaHoja. [loHsTHE 0 XMUMHUYECKOW TEXHONOrMH. XUMHUYECKHUE PEaKlUU B
MIPOU3BOJICTBE aMMMaKa U MeTaHoja. O0Imas kiaccuukalnoHHas XapaKTepUCTUKA peaKkIuil CHHTE3a B
IIPOU3BOJICTBE TUX IPOAYKTOB. HaydHble NMpUHIUIBL, JIEeXKAIUE B OCHOBE IPOU3BOJCTBA aMMHUAKa U
MeTaHosia. CpaBHEHHE ITHX MPOU3BOACTB. XMMHUYECKasi TPAMOTHOCTh KaK KOMIIOHEHT OOIIeH KyJIbTYpPbI




yenoBeka. MapKupoBKa yakOBOYHBIX MAaT€PUANIOB, SJIEKTPOHUKH U OBITOBOM TEXHHMKH, SKOJOTHUYHOTO
TOBapa, NPOAYKTOB IUTAHMSI, STUKETOK 110 YXOy 3a OLEKIOMU.

JemoncTpanny. Mopenb MapKHUPOBOK pa3JIMYHBIX BHJIOB IMPOMBILUIEHHBIX U IPOJOBOJIBCTBEHHBIX
TOBapOB.




TemaTnueckoe miIaHuposaHue Kypca 10 kiacca

(1 g B Hexemro, Bcero 34 4, u3 HUX 1 4 pe3epBHOE BpeMsl)

Homep KonnuectBo
ypoKa Ha3zpanue pa3nesa, TeMbl 4ACOR
. IIpeamer opraHuyeckoil XuMum.
Teopus cTpoenust opranudeckux coequHennii A. M. Bytaeposa (2 yaca)
1 IIpenmeT opraamdeckod XUMHH. 1
2 OcCHOBHBIE MOJIOKEHHSI TEOPUH XMMHUYECKOTO cTpoeHus: A. M. ByTneposa. 1
1. YriaeBoaopoasl 1 MX NPUpPoaHbIe HeToUHUKH (11 yacoB)

3 [IpenenbHble yriueBoopoabl. AnkaHbl. OU3NKO-XUMUYECKHE CBOMCTBA aJIKAHOB. 1

4 Henpenenbheie yrieBogopoasl. AnkeHbl. DU3NKO-XUMUYECKHE CBOMCTBA 1
AJIKCHOB.

5 Ankanuensl. Kayaykn. 1

6 Hempenensupie yraeBomoponsl. ANKuHBL. DOU3HKO-XUMUYECKHE CBOWCTBA 1
AJIKHHOB.

7 Apensl (apoMaTH4ecKue yTIeBOMOpOnbl). DH3NKO-XMMHUYECKHE CBOWCTBA 1
apEHOB.

8 ITpupoHBIH U TOMYTHBIH ra3bl. 1

9 Hedtb 1 criocoObl €€ nepepaboTKy. 1

10 KamMeHHBIi yrois U ero nepepaboTka. 1

11 IToaroToBKa M 3aITUTa MHHHITIPOCKTOB IO pa3Ieiy 1

12 [loBTOperne u o00oOIeHHEe MO TeMe «YTJIEBOJOPOABl M WX TPUPOIHBIE 1
WCTOYHUKUY.

13 KonTpoashasa pa6ora Ne 1. «Teopusi cTpoeHUs] OPraHMYecKUX COeTHHEHUIH 1
A.M. BytiiepoBa. YriieBoaopoabI».

1. Kucnopon- n a3orconep:kamue opranndeckue coequnenus (15 yacos)

14 OpHOAaTOMHBIE CIIUPTHI: 00111ast XapaKTEPUCTHKA, CBOWCTBA, CIIOCOObI MOTyYEeHHUS 1
U cepbl NpUMeHEHHS.

15 MHoroatoMHble CHHPTH: O00Mmas XapaKTePHCTUKA, CBOWCTBA, CIOCOOBI 1
NOJTy4eHUs! U cepbl NPUMEHEHHS.

16 ®deHon: o0ImIas XapaKTEpPUCTHKA, CBOWMCTBA, CHOCOOBI IMOMY4YEHUS U cdepbl 1
NPUMEHEHHUSI.

17 ANBJICTUIBI U KETOHBI: 00IIas XapaKTePUCTUKA, CBOHCTBA, CIOCOOBI MONyUeHHS 1
U cepbl IpUMEHEHHS.

18 KapOoHoBbIe KUCIIOTHI: 00MIasi XapaKTEPUCTHKA, CBOMCTBA, CIIOCOOBI MOTyYeHHUS 1
1 cepbl IPUMEHEHHUS.

19 Cnoxubie 3¢upbl. JKuppl: o0mas XapakTepUCTHKa, CBOHCTBa, CIIOCOOBI 1
NOJy4eHUs] U cepbl PUMEHEHHS.

20 VYrieBoabl: o0mas XxapakTepUCTHKA, CBOWCTBA, CHOCOOBI MONyYeHHS U cepbl 1
PUMEHEHHUSI.

21 AMUHBL: 00IIasi XapaKTEepUCTHKA, CBOMCTBA, CHOCOOBI IMONYUYeHHS H CQephl 1
NPUMEHEHHUSL.

99 AMUHOKHUCIIOTHI. benku: o0mias xapakTepiucTuka, CBOWCTBA, CIIOCOOBI MTOTyYeHHS 1
1 cepbl IPUMEHEHHUS.

23 IToaroToBka U 3alTuTa MUHHIIPOEKTOB IO pa3eny

24 ['eneTnueckast CBSA3b MEXKAY KJIACCAMH OPraHUYECKUX COCAMHEHHH. 1

o5 CocraBieHue ypaBHEHHI COTJIaCHO TEHETHYECKOH CBS3M MEXAY KlaccaMu 1

OPraHUYEeCKUX COETUHEHUM.




26 Ipaxmuueckas paboma Ne 1. « Moenmupurayusi op2anuieckux coeOUuHeHuLy 1
27 IloBTOperne u o0000menne mo Tteme «Kucmopom- ©  a3oTcomeprKariue 1
OPraHUYeCKUE COSTUHECHHSD).
8 KonTpoabnasa paGora Ne 2. «Kucjaopoa- u azorcogepkaniue opraHuveckne 1
coeMHEeHHUs».
V. Opraanyeckasi XuMus 1 001mecTBo (6 4acoB)
29 buorexHomorus. 1
30 [Momumepsl. CHHTETHIECKHE H UCKYCCTBEHHBIC MOJIMMEDHI. 1
31 Ipaxmuueckas paboma Ne 2. « Pacnosnasanue niacmmacc u 60J10KOH). 1
32 [ToBTOopenue u 0000IIeHNE Kypca OpraHUueCKOd XUMHH. 1
33 CucreMaTu3anys 3HaHUH 32 BeCh KypC XHUMUHU 1
34 Peseps 1




TemaTnueckoe miannposanme Kypca 11 kinacca

(1 g B Hexemro, Bcero 34 4, u3 HUX 1 4 pe3epBHOE BpeMsl)

Homep KonuyectBo
ypoKa Ha3zpanue pa3nesa, TeMbl 4ACOB
l. Ctpoenue BenecTs (9 4acoB)

OCHOBHBIE CBEACHUSI O CTPOSHUHU aTOMA. 1

2 Tlepuonuueckas cucrema xumuueckux snemeHToB [[. M. MenpaeneeBa B cBere 1
YUEHHsI O CTPOCHUH aToMa.

3 CraHOBlEHHE ¥ pa3BUTHE MEPUOJUYECKOrO 3aKOHAa M TEOPUH XUMHUYECKOTrO 1
CTPOCHHUSI.

4 HonHasi XuMHu4ecKast CBSI3b M HOHHBIE KPUCTAJUINYECKUE PEIIETKH. 1

5 KoBasieHTHas XUMu4ecKkasi CBsi3b. ATOMHBIE U MOJICKYJISIPHBIE KPUCTAJUINIECKUE 1
PEIIETKH.

6 Mertannnueckasi XUMA4ecKas CBsi3b. BonopoaHas XuMuuecKkasi CBs3b. 1

7 [Tomumepsl. 1

8 JlucriepcHbIe CHCTEMBI. 1

9 [ToaroToBKa M 3aNTUTa MUHUIIPOEKTOB. 1

1. Xumnueckue peaknum (11 yacon)

10 Knaccudurarysi XMMHYECKUX PEaKITHi. 1

11 CocraBiieHHe YpaBHCHHH TP KIACCU(PUKAIINA XUMHUICCKUX PECaKITHA. 1

12 CkopocTb XxuMHUYecKHX peakuui. OOpaTUMOCTh XHMHUYECKUX  PpEaKiui. 1
XuMHUYECKOe paBHOBECHE U CIIOCOOBI €r0 CMEICHHSI.

13 I'uaponms. 1

14 OKHCIINTETLHO-BOCCTAHOBUTEIIBHBIC PEAKITHH. 1

15 COCTaBJEeHHe YpaBHEHMH TP HAMMCAaHUM OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIX 1
peakuui

16 OJeKTpoan3 paciuiaBoB U pacTBOpoB. [IpakTuiyeckoe MPUMEHEHUE MIEKTPOIN3a 1

17 IHpaxmuueckas paboma Ne 1. «Pewienue 3KcnepumMeHmanvpHbix 3a0a4 no meme 1
«Xumuyeckas, peakyusin».

18 [ToaroroBka v 3aliMTa MUHUAIIPOEKTOB. 1

19 [ToBTOpeHue u 06001IeHNE IO TeMe « XUMUYECKUE PEAKITHI) 1

20 KonTpoabnas padora Ne 1. «CTpoeHue BemecTBa. XUMHYECKasi peakIus». 1

I11. BemmecTBa 1 ux cBoiicrBa (9 yacoB)

22 MeTtauibl. 1

23 Hewmerannsl. biaropoasie rassl. 1

24 KucnoTel HeopraHudecKue v OpraHudecKue. 1

25 OcHOBaHHS HEOPTAHWYECKHE U OPTaHUYECKHE. 1

26 AmMboTepHbIe COeIMHEHNs] HEOPTaHUYECKUE U OPraHHICCKHE. 1

27 Cosn 1

8 Hpaxmuueckas paboma Ne 2. «Pewenue IKCNepuUMEeHMATbHLIX 3404y NO meme 1
«Bewecmesa u ux ceoticmear»»

29 IToBTOpeHue u 06o0IIeHNEe TeMbI «BeliecTBa n X CBOWCTBAY 1

30 KontpoanHas padora Ne 2. «BelecTBa U HX CBOICTBa». 1

V. Xumus 1 coBpeMeHHoe 0011ecTBO (4 yaca)

31 XuMudecKasi TEXHOJIOTHSI. 1

32 Xumudeckasi FpaMOTHOCTh KaK KOMIIOHEHT 00I1iel KyJIbTyphl YeJIOBEKa. 1

33 [ToBTOopenue u 06001IeHNE Kypca 001Iel XUMHUH 1

34 PesepBHOe Bpemst 1
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