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HosicHuTeIbHASA 3aNIHCKA
Pabouas nmporpamma no xumum s 10 Kiaacea coctaBiieHa B COOTBETCTBUM C OCHOBHBIMH HOPMATHBHBIMHU
JTOKYMEHTaMHU:
1. ®enepanbubiii 3akoH Ne 273 - @3 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit denepanuny;
2. IIpuka3 Muno6pazoBanust Poccun ot 05.03.2004 Ne 1089 «O0 yrBepxkaeHnu (heaepaibHOr0 KOMIIOHEHTA
rOCyJapCTBEHHBIX CTaHIAPTOB HAYAIBHOTO OOINEro, OCHOBHOTO OOIIEro M CpeaHero (MOJHOTO) OoO0Iero
o0Opa3oBaHUMY;
3. IIpuka3 MunucrepcrBa obpa3oBanus U Hayku Poccuiickoit @enepanuu ot 30.08.2013 Ne 1015 «O6
yrBepkIeHnH [lopsinka opraHu3alid ¥ OCYHIECTBIICHHS 00pa30BaTEIbHON IEATEIBHOCTH 1O OCHOBHBIM
0011eo0pa3oBaTebHBIM MIPOTpaMMaM - 00pa30BaTEIbHBIM IPOTrpaMMaM Ha4YaJbHOTO OOIIET0, OCHOBHOTO
00IIero U cpeTHero o0Iero 00pa3oBaHUsY;
4. TlocranoBnenue I['maBHOro canutapnoro Bpayda Poccuiickoit ®@enepanuu ot 29.12.2010 Ne 189 "O06
yrBepknennn CanlluH 2.4.2.32821-10 "CaHuTapHO-3MHIEMHOJIOTHYECKHE TPEOOBaHMS K YCIOBHSIM U
opraHusanuu 00ydeHus B 00111e00pa30BaTENIbHBIX YUPEKACHUIX"
5. Ilpuka3 MunucrepcrBa npocsemieHust PO ot 28.12.2018 rona Ne 345 "O ¢enepanpHOM mnepedne
YU4EeOHHUKOB, PEKOMEHJIyeMBIX K HCIIOJIb30BaHUIO TPH pPEATN3alul HMMEIOUIMX TOCYIapCTBEHHYIO
aKKpeIUTANNI0 00pa30BaTEeNbHBIX MPOTPAMM Ha4YaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHero oomero
obpazoBanus";
6. OcHoBHasi oOpa3oBarenbHas mporpamMmma cpeaHero oomiero obpazoBanus MAOY «Heipobckas COII
nMeHu A.B.DnopeHkoy;
7. YueOnslii man 10-11 kmaccos.
IIpakTHYeckasi 4aCTh Y4eOHOI0 COIePKAHUSA MPeIMETAa YCHJIEHA MATEPHAIbLHO-TEXHUYECKO 02301
nenTpa «Touka poctay, HCTOJIB3YEMOro IJIsl peaju3anuu 00pa3oBaTeJIbHbIX MPOrPaMM B paMKax
npenoaaBaHusi XuMHH.

HN3yyeHue XuMUM B CcTaplueil 1iKoJie HAa 0a30BOM ypPOBHE HANPABJIEHO HA JOCTHKEHHE CJIEAYIOIMX
neJsiei:

- OCBO€HHMEe 3HAHUN O XMMHUYECKOW COCTAaBIISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, BaXKHEUIIHNX
XMUMHYECKUX MOHATHUSAX, 3aKOHAX U TEOPUSIX;

- OBJIaJleHHe YMEHHMSIMHM MPUMEHSTh MOJydeHHbIEC 3HAHUS I OOBSICHEHUS Pa3HOOOPa3HBIX XMMHUYECKUX
SIBJIGHUN U CBOMCTB BEIIECTB, OLIEHKHU POJIM XUMHUHU B PA3BUTUU COBPEMEHHBIX TEXHOJOTUH U MOIy4YECHUU
HOBBIX MaT€pUAJIOB;

- pa3BUTHe [I03HABATEJbHBIX MHTEPECOB U HMHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B  mpolecce
CaMOCTOSITEJIBHOTO TPUOOpPETEHUS] XMMUYECKUX 3HAHMM C HCIOJIb30BAHUEM PAa3IMYHBIX HCTOYHHKOB
uH(pOpMaLIUY, B TOM YHCIIE KOMIIBIOTEPHBIX;

- BOCHUTaHUe YOEXKJICHHOCTH B TO3UTHUBHOM pPOJM XUMHUM B JKU3HM COBPEMEHHOro OOIIEeCTBa,
HEO0OX0IMMOCTH XUMHUYECKU TPaMOTHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH Cpee;

- IPUMeHeHHe MOJy4YeHHBIX 3HAHUNH W YMeHHi 171 0€30MacHOr0 MCIOIb30BaHUS BEIIECTB U MaTEpUAIOB
B OBITY, CEJIbCKOM XO3SIUCTBE U HAa MPOU3BOJCTBE, PEUICHUS NMPAKTUYECKUX 3a/1ad B MIOBCETHEBHOM KU3HHU,
MIpeIyNpexXAeHUs IBICHUN, HAHOCSIINX BpeJl 3I0POBBIO YETIOBEKA M OKPYXKAIOIIEH cpere.

PaGouasi nporpamMma cocTaBjieHa Ha OCHOBe:

Ilpocpammur  ocnoenozo obueco oopazoeanua (COOPHUK HOPMATHUBHBIX JIOKYMEHTOB. XUMHUSL.
®enepanbHbIi KOMIOHEHT FOCYIapCTBEHHOTO cTanAapTa. [lpumepHbie mporpammsl o xumui. - M.: JIpoda,
2007); Astopckoit mporpammbl  O.C. T'abpuesnsiHa, cooTBercTBYyMOIICH DeaepaqbHOMY KOMIIOHEHTY
I'ocynapcTBeHHOTO cTaHjaapra oOuiero oOpa3oBaHMs W JONYIIEHHOM MUHHCTEpCTBOM 00pa3oBaHUs U
Hayku Poccuiickoit @enepamun (O. C. TIaOpuensn IIporpamma kypca xumuu g 8-11 kimaccos
0011e00pa30BaTeNbHBIX YUpEXKIEHUH — 2-€ u3JaHue, nepepaboTaHHOoe M jAomnoiHeHHoe — M.: [lpoda,
2010r.)

Pa0oyast nporpaMmMa opreHTHPOBAHA HA y4eOHHK:

O.C. T'aopueasin. Xumusa 10 xuaacc. basoswlii ypoBenb. -— M.: Ilpoceewienue, 2019. (Ipug:
Pexomenooeano Munucmepcmeom npoceeujenusn P®.)

O0ocHoBaHMe BBIOOPa NPOrpaMMBblI.

3a ocHOBY paboueil mporpamMmsl B3siTa porpaMma Kypca xuMuu Juist 8-11 ximaccoB o01ieo0pa3oBaTenbHBIX
yupexnaenuit (aBrop O.C. I'abpuensn), pekoMenaoBaHHas JlenapraMeHTOM 00pa3oBaTeIbHBIX MPOTPaMM U



cTaHgapToB obmiero oOpa3oBanusi MunHuctepcTBa oOpa3zoBanus P®, omyOnMKoBaHHAs H3AaTEIbCTBOM
«poda» B 2010 roxy.

MeToa010Tu4ecKOi OCHOBOM TOCTPOCHHUSI Y4EOHOTO COJEpKaHHs Kypca XHMHUU 0a30BOTO YpPOBHS JUIS
CPEIHEN LIKOJIBI SIBUJIACh U/I€s] MHTETPUPOBAHHOTO Kypca, HO HE €CTECTBO3HAHMsI, a XUMUU. Takoro Kypca,
KOTOPBIH OJIM30K W TMOHSTEH ThICAYaM POCCUHCKUX YUUTENeH W JIOCTYNEH W HMHTEPECEH COTHSAM ThICSY
POCCUMCKHUX CTapUIEKIACCHUKOB.

[lepBas umes Kypca — 3TO BHYTPHUIIPEAMETHAsI UHTETpAIU YIeOHOW MTUCIUIUIMHBI «Xumusy. Maes takoi
MHTErpaluy JUKTYET CJIEAYIOUIYI0 OYEpeJHOCTh H3Yy4eHHUs pa3fesioB XWMHU: BHavane, B 10 kiacce,
M3y4aeTcsi opraHuveckas Xumus, a 3atem, B 11 kinacce, — oOmiast Xumusi.

Bropas uaes kypca — 3TO MEXIpPEIMETHAs €CTECTBEHHOHAY4Has WHTErpalusi, I03BOJISIIONIAs Ha
XUMHYECKON 0a3e O0OBeIWHUTH 3HAHUS (DU3UKU, OMOJNOTHH, Teorpaduu, SKOJIOTHH B €IUHOC MMOHHMMAHHE
€CTECTBEHHOI'0 MHpA, T. €. CPOPMUPOBATH LIEJOCTHYIO ECTECTBEHHOHAYUHYIO0 KAPTUHY MUPA. DTO MO3BOJIUT
CTapUIEKIACCHUKAM OCO3HaTh TO, YTO O€3 3HAHUSI OCHOB XMMHUH BOCHPHSITHE OKPYKAIOLIEro Mupa Oyner
HEMOJIHBIM.

Tpetbs unes Kypca — 3TO MHTETpaLMsl XUMUYECKUX 3HAHUI C TYMaHUTAPHBIMU JUCHUIUIMHAMU . UCTOPUEH,
JUTEpPaTypoil, MUPOBON XyI0KECTBEHHOM KYJIbTYpPOl. A 3TO, B CBOIO Ou€peilb, MO3BOJISIET CpPEACTBAMU
y4ueOHOro MpeaMeTa IMoKa3aTh poJib XUMUU B HEXMMHUECKON cdepe denmoBedecKoi AeATeNbHOCTH, T. €.
MIOJIHOCTBIO COOTBETCTBYET I'YMaHHU3AI[MU U TyMaHUTApU3aLUU 00ydeHHUS.

Pabouas mporpaMMa MOJIHOCTbIO OTpa)kaeT cojep:kanue [IpumepHoil mporpammsl oOuiero oOpasoBaHuUs,
6e3 u3menenuit. Kypce paccunran Ha 1 yac B Hezieno 35 4acoB B rojl.

MecTo U poJib peaMera

TeopeTnueckyto OCHOBY OpPraHMYECKOW XHMHUH COCTaBISIET TEOpUS CTPOCHHUS B €€ KIACCHYECKOM
MOHUMaHUU — 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT MX XMMHUYECKOTO CTPOCHHUS, T. €. OT PACIOJIOKEHUS
aTOMOB B MOJIEKYJIaX OPTraHWYECKHX COEAMHEHUN COIJIACHO BAJEHTHOCTH. DJIEKTPOHHOE U MPOCTPAHCT-
BEHHOE CTPOEHHE OPraHNYEeCKUX COEIMHEHUHN IPU TOM KOJIMYECTBE YacOB, KOTOPOE OTIYIIEHO HA U3YyUYECHHE
OpraHMYecKOM XUMHH, paccMaTpuBaTh HE TPEICTaBIsAETCS BO3MOXHBIM. B coxmepkanuum Kypca
OpraHMYecKOM XMMHH CJeJaH aKLUEHT Ha MPAKTUYECKYI0 3HAYUMOCTh ydyeOHOoro marepuana. Iloatomy
M3y4YEHUE IPEACTABUTENEH KaXJOro KiIacca OPraHMYECKUX COCIUHEHWHW HAYMHACTCS C NPAKTUYECKOUN
MMOCBUIKM — C MX IOJlydeHHs. B OCHOBY KOHCTpYHpOBaHHs Kypca IOJIOKEHAa HAEs O MPUPOIHBIX
WCTOYHUKAX OPraHMYECKUX COCAUHEHUHW M MX B3aMMOIIPEBPALICHUSX, T. €. UJAEH T€HETHYECKON CBS3U
MEXK/y KJIaCCaMHM OPraHUYECKUX COETMHEHUM.

esn n3yvyenusi yueOHoro npeamera «Xumus. bazosblii yposenb» 10 kiacc:

- OCBOCHHME 3HAHUH OCHOBHBIX IMOJIOKEHUN TEOPUU CTPOECHHUS OpraHuyeckux coeaquuennii A.M. bytiepona;
HUCTOPUM pa3BUTUSA COBPEMEHHBIX mpeacraBieHuid o BMC; BpIIAOMIMXCA OTKPBITHSAX XUMUHU; POJIH
XUMHYECKON Hayku B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MHpa; METOoJaX
Hay4HOTO MO3HAHUS;

- OBJIQ/ICHUE YMEHUSIMU OOOCHOBBIBATh MECTO M POJIb XUMUYECKHX 3HAHUN B MPAKTUYECKOUN NEATEILHOCTH
JIOJIeH, pa3BUTHHM COBPEMEHHBIX TEXHOJIOTHI; MPOBOIUTH HAOIIOACHHE 3a KOCHCTEMaMH C LEIbI0 HX
ONMCAaHUsl M BBIABICHUS €CTECTBEHHBIX W AHTPOIOTECHHBIX W3MEHEHUH, CBS3aHHBIX C pa3BUTUEM
XMUMHYECKON TPOMBIIIICHHOCTH; HaXOJUTh W aHAJIM3UPOBATh MHPOPMAIMIO O XUMHUYECKOM 3arps3HEHHH
OKpYXaIOLEel Cpeibl U €ro MOCIeACTBUAX;

- pa3BHUTHE MO3HABATEJIBHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
W3YYEHHUS BBIJAIOIINXCS TOCTHXKEHUH XUMHHU, BOILIECAIINX B O0IIEYEIOBEYECKYIO KYIbTYPY;

- BOCIHUTaHHE YOEKIECHHOCTH B BO3MOXKHOCTH TMO3HAHUSA >KMBOW MPUPOIBI, HEOOXOIUMOCTH OEpEeKHOTO
OTHONICHHUS] K MPHUPOJIHON cpelne, COOCTBEHHOMY 3[0POBBIO; YBAXKEHUS K MHEHHMIO OMNMOHEHTa IpHU
o0CyX/1IeHUH MTpooOIIeM.

3amaun

- (opMHpOBaHHE Y IIKOJHHUKOB €CTECTBEHHOHAyYHOI'O MMPOBO33PEHHS, OCHOBAHHOIO HA MOHUMaHHUH
B3aMMOCBSI3U AJIEMEHTOB KUBOUM M HEKUBOM MPUPO/Ibl, 0CO3HAHUU YEJIOBEKA KaK YaCTU MPUPOJbI, IPOIYKTa
SBOJIIOLIUU KUBOW TPUPO/IBL;

- (popMupoBaHHE y HIKOJHbHUKOB SKOJIOTHYECKOTO MBIIUIEHUS Ha OCHOBE YMEJOIO BIIAJICHUs CIOCOO0aMH
CaMOOPraHU3aLNN )KU3HEAEATEIbHOCTH;

- MpUOOpeTeHre IMKOJbHIUKAMHU OMBITa Pa3HOOOpa3HOM MPAKTUUYECKOW JEATEeIbHOCTH, OMBITa TO3HAHUS U
CaMOIIO3HAHUs B IPOLIECCE U3YUEHHUS OKPYKAIOIIETO MUPA;



- BOCIIMTaHHE TIPaXJAHCKOM OTBETCTBEHHOCTM M IIPABOBOIO CAMOCO3HAHMS, CAMOCTOATEIBHOCTU MU
WHULMATUBHOCTH, Y4YalllUXCs Yepe3 BKIIOYEHHE WX B IO3UTHBHYIO CO3UAATEIbHYIO SKOJIOIMUECKYIO
NESITENIbHOCTb;

- CO3/aHWe YCJIOBHU JJIsI BO3MOXHOCTH OCO3HAaHHOTO BbIOOpa WMHIMBHIyaIbHON 00pa30BaTeIbHOM
TPAaeKTOPUH, CHOCOOCTBYIOIIECH MOCIEAYIONIEMY MPO(PECCHOHATBHOMY CaMOOIPEICICHUIO, B COOTBETCTBUHU
C MHJMBHUIyaJIbHBIMH HHTEpECaMH peOeHKA U MOTPEOHOCTSIMH PETHOHA.

®opmMbl, METO/bl, TEXHOJIOTUH 00yUeHUsI

B kxaudecTtBe TexHOJIOTMU 00y4YEeHHUS 1O JaHHOU padoueil ydeOHOM mporpaMMe HCIOIb3yeTCsl TPAJAUIIUOHHAS
TEXHOJIOTUSl.

B pamkax TpaaulInOHHONW TEXHOJIOTMH IPUMEHSIOTCS YaCTHBIE METO/IbI CIEAYIOIIMNX MEeATEXHOIOTUI:

- TEXHOJIOTUU Pa3BUTHUSI KPUTUYECKOTO MBIIIJIEHUS Ye€pe3 UTEHUE U MHChMO;

- KOMIIbIOTEPHBIX TexHoJorui (co3nanus npeserranuiit POWERPOINT no HekoTopbiM TeMaM Kypca,
ucnoap3oBanne CD-1uckoB 1o npenmery;

- TEXHOJIOTUHU TTPOCKTHOM JIEATETLHOCTH (CO3/1aHne MH(POPMAIIMOHHBIX POEKTOB).

IIpu o0yueHum y4yammxcsi MO JaHHOI padoyeil yueOHOW mNporpamMMe MCHOJbL3YIOTCH CJeaylonue
oouwue hopmul 0dyuenusn:

- UHJIMBUyallbHasl (KOHCYJIbTAINH);

- TpynmnoBas (y4yamuecs padoTaloT B Ipynnax, Co3aBaeMbIX Ha pa3JIMYHbIX OCHOBAX: MO TEMIYy YCBOEHUS —
[PY U3y4YEeHUH HOBOTO MaTepUalia, 1o YPOBHIO YUEOHBIX TOCTHKEHHUI Ha 000OIIAOIIKX 110 TEME YPOKax);

- ppoHTanbHas (paboTa yuuTeNs Cpa3y Co BCEM KJIACCOM B €IMHOM TE€MIIE C OOIMMU 3ajjauaMu);

- mapHas (B3auMOJICHCTBUE MEXY ABYMs YUEHUKAMHU C LIE€JIbI0 OCYILIECTBICHHS B3aUMOKOHTPOJIS).

[Ipn peanuzanuu naHHOW palouell y4eOHON mHporpaMMbl MPHUMEHSIETCS KJIACCHO — YpOYHasl cUcTema
o0ydenus. Takum 00pa3oM, OCHOBHOW (OopMO¥ OpraHM3aIMu ydeOHOTO Tpoliecca siBisieTcss ypok. Kpome
ypOKa, UCTIOJIb3YETCs Psifl IPYTrUX OpTraHU3aIlHOHHBIX (OpM O0yIeHUSI:

-JIEKIIMU C WCIIOJIb30BAaHUEM IIpe3eHTalii 1mo Teme wim MartepuanoB CD-amckoB 1o HeopraHW4eckoi
XHMHH;

- JIOMAIllHSISl CaMOCTOsITeNIbHas paboTra (BKIOYaeT pabOTy C TEKCTOM YYEOHHMKAa W JOMOJHUTEIbHON
JUTEPaTypOM IJsl y4aluXcsl, BHIOJHEHUE YIPAKHEHUHM U pellleHre PAcYeTHBIX 3aJay Pa3HOU CIOXKHOCTU
10 UHJIMBUYaTbHBIM KapTOUKaM).

Jis npuoOpeTeHus NPaKTUYECKMX HABBHIKOB U TMOBBIIIEHUS YPOBHS 3HAHUN B pabodyl0 MporpamMmy
BKJIFOUYCHBI JTAOOpAaTOPHBIE PAabOTHI, MpeaycMOTpeHHbIC [IpruMepHOit 1 aBTOPCKOM MPOTpaMMaMH.

Buabi u popMbl KOHTPOJISE

KonmnuecTBo KOHTPOJBHBIX paboT 3a roj — 2

KonunuectBo npaktuyeckux padoT 3a roja — 2

Kpowme BbIIenIepeunciIeHHbIX OCHOBHBIX (POPM KOHTPOJISI TPOBOAATCS TEKYIUE CAMOCTOSATEIbHbIE PaOOTHI,
TECTOBBINA KOHTPOJIb 3HAHUI B paMKaxX Ka)KI0W TeMbI B BUJIe pparMeHTa ypokKa.

COJIEP)KAHUE PABOYEM ITPOI'PAMMBbBI
10 KJIACC (OPTAHUYECKAS XUMMUS)

0O.C. I'adpuensin
Xumus 10 kaace
(1 uB HEOemo0 Bcero 35 4
Beenenne (1 1)
[Ipenmer oprannueckoit xumuu. CpaBHEHHE OPraHMYECKUX COSAMHEHUN ¢ Heopranndeckumu. [Ipupoaneie,
UCKYCCTBEHHbBIC U CHHTETUYECKUE OPTaHUYECKUE COCAMHEHUS.
Tema 1
Teopusi CTPOEHHUSI OPraAHMYECKHX COeTMHeH Ui (2 u).
BanentHocTh. XuWMHYECKOE CTpPOEHHE KaK MOPSIOK COEIUHEHHs aTOMOB B MOJEKYyJE€ COTJIaCHO HX
BaneHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHHUS OpPTraHHUeCKUX coeanHenuii. [lonstue
O TOMOJIOTUHM W TOMOJIOTaX, M30MEpUU U Hu30Mepax. XuMmuueckue (opmynbl U MOJENU MOJEKYN B
OpraHNYECKON XUMUHU.
JemMouncTpanun. Mojenu MOJIEKyS TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COSTUHEHUH.
Tema 2
YrJieBo0poabl M UX pupoaHblie ucTouHnku (10 u).



[Ipuponansiii ra3. Ankansl. [IpupoaHsliii raz kak Toruso. [IpenmyiiecTBa npupoHOro rasa nepex ApyruMu
BHIaMH TorInBa. CocTaB MPUPOIHOTO Tasa.

A 71 X a H bl: TOMOJIOTUYECKUH Psifl, NU30MEpUs U HOMEHKIIaTypa ajJKaHOB. XMMHUYECKUE CBOMCTBA AIKAHOB
(Ha mpuMepe MeTaHa M JTaHA): FOPEHUE, 3aMEIEHUE, pasjio)keHue U aeruapupoBanue. [Ipumenenue
QJIKAHOB HAa OCHOBE CBOMCTB.

A 11 K € H bl. DTUIIEH, €r0 MOJIyuyeHue (JeruIpupoOBaHUEM 3TaHa M JIeruaparalnneil 3TaHona). XUMUYECKUE
CBOMCTBA JTHJICHA: TOPEHHE, KAayeCTBEHHBIC peakiuu (oOecrBeurBaHHE OpPOMHOW BOJBI M PpacTBOpPA
IepMaHraHaTa Kajius), rujapatauus, nonuMmepusauus. IlonmsTuiieH, ero cBoiicTBa M NpPUMEHEHHE.
[IpuMeHeHne STHIIEHa Ha OCHOBE CBOMCTB.

AnkagueHb U KayuyKk U [londarue 00 ankanueHax Kak yrieBoJopoJax C ABYMS JIBOMHBIMU
CBS3AMU. XHWMHUYECKHE CBOHCTBa Oyrammena-1,3 um wu3ompena: oOecuBednBaHue OpPOMHOW BOIBI H
[oJIMMEepHU3alus B Kaydyyku. Pe3una.

A 11 K U H bl. AUETWIEH, €ro IMOJIyueHHE NUPOJIM30M MeTaHa U KapOUIHBIM crocoOoM. XHUMHUYECKUE
CBOMCTBa aleTHJIeHa: TOpeHue, obeclBeurBaHME OpPOMHOM BOJbI, NMPHCOEAMHEHHE XJIOPOBOAOPOJA U
ruapatanus. llpumeHeHue aneruieHa Ha OCHOBE CBOMCTB. Peakius mnojaumepuszaliud BUHMUIIXJIOpUIA.
[TonMBUHUIXJIOPU U €r0 TPUMEHEHHE.

b e H 3 0 1. Ilonydyenue OeH301a U3 rekcaHa M aleTWiIeHa. XMUMHYECKHE CBOMCTBA OEH30J1a: TOpPEHHE,
raJloreHupoBaHue, HuTpoBanue. [IpumeHeHne 6eH301a Ha OCHOBE CBOWCTB.

H e ¢ 1 b. CocraB u nepepabotka Hedptu. Hedrenponykrsl. beH3uH u mnoHsTHE 00 OKTAaHOBOM YHCIE.
Kamennsrit yross u ero nepepaboTka.

JemoncTpanun. ['opeHne MeraHa, 3THiIeHa, aueTwieHa. OTHOIIEHME MeTaHa, ATUJIEHA, aleTHJIeHa U
OeH30J1a K pacTBOpY MepMaHraHarta kanus u OpoMHoil Boje. [losyueHune sTuineHa peakiuei neruaparainuu
3TaHOJa U JIENOJMMEpH3alNK MMOIUATUIIeHA, alleTh/IeHa KapOuaHbpIM criocoboM. PasnokeHue kaydyka mpu
HarpeBaHWU, UCIBITAHUE TPOAYKTOB pasjokeHHs Ha HemnpeaenbHocThb. Kosuekuus oOpa3noB Hedtu u
He(TEenpOyKTOB.

JlaGoparopHuble onbIThl. 1. OnpenerneHne 3JIEMEHTHOIO COCTaBa OPraHUYECKUX COCOUHECHHH. 2.
N3roroBnenue Mojenei MoJieKys yriaeBoaopoaoB. 3. OOHapyKeHHe HeNmpeaeabHbIX COCTUHEHUH B KUIKUX
Hedrenponaykrax. 4. Ilomydenue um cBoicTBa ametwieHa. 5. O3HakomiieHwe ¢ KoJutekiuen «Hedts u
MPOIYKTHI €€ TIepepadOTKM.

Tema 3

Kuciiopoa u azorcoaep:kamue opranndeckue coequHenus (16u).

EnuHCTBO XMMUYECKOM OpraHU3alny KUBBIX OPraHU3MOB. XUMUYECKUNA COCTAB KUBBIX OPTAaHU3MOB.

C o u p 1 b1. [lonyuenue 3TaHona OpoKEHUEM TIIFOKO3bl U TUApaTanueil sTuieHa. [ uapokcuiabHas rpymnmna
Kak ¢yHkiuoHanpHas. llpencraBienne o BOJOPOAHOM CBs3M. XUMHUYECKHE CBOMCTBA 3TaHOJIA: TOPEHHE,
B3aUMO/JICHICTBUE C HATpHeM, OOpa3oBaHUE MPOCTHIX U CIOXKHBIX 3(DUPOB, OKUCICHUE B aJlbJCTH/I.
[IpuMeHeHne 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U npenynpexaenue. [lonstue o
MpeAeIbHBIX MHOTOATOMHBIX CIHUpPTax. |JMIEpUH Kak NpPeICTaBUTE]Ib MHOIOATOMHBIX CIHPTOB.
KauecTtBeHHas peakuus Ha MHOIrOaTOMHbIE CIUPTHI. [[puMeHenune rauuepuHa.

KamMenus it yronans @ eHoa Kokcoxumuueckoe mpou3BOJCTBO U ero npoaykuus. [lonyuenue
(beHoia KOKCOBaHMEM KaMEHHOTO yriis. B3auMHoe BiMsHUE aTOMOB B MOJIeKyJie peHOJIa: B3aUMOJICHCTBHE C
TUAPOKCUIOM HaTpus U a30THOM kucnotoil. [lomukonneHcanmst deHona ¢ QopMalbIeTuoM B
benonopopmanbaeruanyio cmony. [lpumenenue ¢peHona Ha OCHOBE CBOMCTB.

A np aer u pa bl [lonydeHue anbAeruioB OKHCIEHHEM COOTBETCTBYIOLIMX CHUPTOB. XUMHUYECKUE
CBOMCTBA aJIbJIETUI0OB: OKUCJIEHUE B COOTBETCTBYIOLIYIO KHCIIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOIIHMA
ciupt. [Ipumenenue ¢popmanbaeruia u aneranbAeruia Ha OCHOBE CBOMCTB.

KapO6oHnoBsie kKuciao T bl [lonydeHne kapOOHOBBIX KUCIOT OKHCICHUEM AJIbJETHAOB. XUMUYECKHE
CBOMCTBa YKCYCHOM KHCJIOTBI: OOIIHME CBOKWCTBA C HEOPTaHMUECKUMHU KUCIOTaMH M PEaKIUsl dTepUPHUKAIIH.
[IpuMeHeHne YKCYCHOW KHUCIOTBI Ha OCHOBE CBOMCTB. BpiciiMe >XKUpHbIE KHUCIOTHI Ha IpUMeEpe
NMAJIBMUTUHOBOW U CTEAPUHOBOM.

Cnoxuble pupsl u X Hup bl [lonydenue cinoxHbIX 3¢upoB peakmueit rrepupukanuu. CroxHbIe
3pupel B mpHupojie, HX 3HaueHHe. IlpumeHeHme CIIOKHBIX 3(UPOB HAa OCHOBE CBOWCTB.
Kupsl kak croxHble d(QUpbl. XUMUYECKHE CBOWCTBA JKUPOB: TUAPOIHU3 (OMBLUICHHE) M TUIPUPOBAHHE
KUJKUX KUPOB. [IppuMeHeHne )KupoB Ha OCHOBE CBOMCTB.

Y rueB o abl YIIeBoabl, UX KiacCUpUKAIM: MOHOCAXapuabl (TII0K03a), Tucaxapuibl (caxaposa) u
nojucaxapuabl (Kpaxmana M LeJIi003a). 3HaU€HUE YIJIEBOJIOB B JKMBOW MPUPOJIE U B KU3HHU UYEIOBEKA.



I'moko3a - BEMIECTBO C JBONCTBEHHOW (PYHKIMEH - allbJETUIOCTIUPT. XUMHYECKUE CBOWCTBA TIJIFOKO3BI:
OKHCJICHHE B TJTFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, OpOoskeHHE (MOJIOYHOKHCIIOE M CITUPTOBOEC).
[IpuMeHeHne INIOKO3bI Ha OCHOBE CBOMCTB. Jlucaxapuabl M nosmmcaxapuzabl. Ilonstue o peakumsx

MOJIMKOH/ICHCAIIMU U THAPOJIH3a Ha IIPUMEPE B3aUMOIPEBPAILICHHUIT: TTIFOK03a <= MOJHCaXapH/I.

A M u H bl [lonarue o6 amunax. [lomyueHne apomMaTH4ecKOro aMHHA - aHWIMHA - M3 HUTPOOEH30I]A.
AHMIUH Kak OpraHMYecKoe OCHOBaHHME. B3anMHOe BIIMSHHE aTOMOB B MOJICKYJE aHHJIMHA: OCIa0iieHHE
OCHOBHBIX CBOICTB U B3aUMO/I€IicTBUE ¢ OpoMHOM BoAoM. [IpuMeHeHne aHnanHa Ha OCHOBE CBOMCTB.
AMUHOZKUZCITO T B [logydeHne aMMHOKUCIOT W3 KapOOHOBBIX KUCIOT M THAPOIU30M OCIIKOB.
XUMHUYECKUE CBOMCTBA aMHUHOKHCIIOT KaK aM(OTEPHBIX OPraHMYECKUX COCAMHEHUI: B3aMMOJCHCTBHE CO
1IeJI0YaMHy, KUCJIOTaMH U JPYT € APYroM (peaxiusi noJmkKoHaeHcauun). [lentuanas cBsA3b U NOJUIENTHIBI.
[IpumeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOICTB.

b e 1 k u. IlonydeHnue OenkoB peakuueill MOJIMKOHJEHCAIMM aMUHOKUCIOT. [lepBuuHas, BTOpuYHas u
TPETUYHAsE CTPYKTYpbl O€IKOB. XHMMHYECKHE CBOWCTBAa OCNIKOB: TOPEHHWE, JAEHATypalus, THUAPOIH3 U
LIBETHbIE peaxuu. buoxumunueckue byHKIUN OenKoB.
I'enernueckas cBsi3b MEXKAY KlacCaMy OPraHUYECKUX COECUHEHHH.

Hyxnennosbie kucinoTsl. CHHTE3 HYKIEMHOBBIX KUCJIOT B KJIETKE M3 HYKJI€OTUAO0B. OOLIUH MiIaH CTPOECHUS
Hykieotuaa. CpaBHenue crpoenus u ¢yukuuit PHK u JIHK. Ponb HyKJIEMHOBBIX KUCIOT B XpaHEHUH U
nepeaue HacieIcTBeHHOM nHopmanyu. [ToHsTe 0 OMOTEXHOJIOTUN ¥ T€HHOW MH)XKEHEPUU.
Jemonctpanun. Oxucnenue crnupTta B anpierui. KadecTBeHHas peakiysi HAa MHOTOATOMHBIE CIUPTBHI.
Komnexkuust «KameHHbIN yrojiib M NpOAYKTHl €ro mnepepadoTkw». PacTBopuMocTh ¢eHona B BoAe Npu
0oObIYHOM Temmeparype U Ipu HarpeBaHuu. KauecTBeHHble peakiuu Ha (eHon. Peaxnus «cepedpsHoro
3epKaja» albJeruJ0B U INI0K03bl. OKHCIEHUE albJETU/IOB U IIFOKO3bI B KUCIOTHI C MOMOUIBIO THAPOKCUIA
meau (I1). TloxydyeHne yKCycHO-3THIIOBOTO U YKCYCHO-M30aMHUIIOBOTO 3¢dupoB. Kosekuus 3pupHbIX Macen.
KauecTBeHHas peakiys Ha Kpaxmal.

JlabopaTopHbie ombIThl. 6. CBoiicTBa 3THMioBOro crupra. 7. CpoicrtBa rimnepuHa. 8. CBoiicTBa
dopmanpaeruaa. 9. CpoiictBa ykcycHo# kuciotsl. 10. CBoiictBa xkupoB. 11. CpaBHeHHE CBONCTB pacTBOPOB
MBLJIa ¥ CTUpajbHOTO Topotnka. 12. CBoiicTBa rioko3sl. 13. CoiicTBa kpaxmaina. 14. CBoiicTBa OEIKOB.
IIpakTuyeckasi padora Nel. nentudukaiys opraHMueCKuX COCAMHCHUH.

Tema 4
BuoJiornyecku aKTHBHbIE OpraHuyecKue coeqnHeHust (2u)

® epw™me HT . PepMEHTH KaKk OMOJOTHYECKHE KaTaIM3aToOphl OenkoBoil mpupoiasl. OcoOeHHOCTH
¢dbyakroHupoBaHus GpepMeHTOB. Poib (hepMEHTOB B KU3HENEATECILHOCTH KUBBIX OPraHU3MOB U HapOJIHOM
XO3SIUCTBE.
B uTawmun b I[lorstue o Butamunax. HapymeHus, cBs3aHHbIE ¢ BHTaMHHAMH: aBUTaMHHO3BI,
TUTIOBUTAMUHO3BI U TUIIEPBUTAMHHO3bI. Butamun C Kak MpeacTaBUTEIb BOJIOPACTBOPUMBIX BUTAMUHOB M
BUTaMHUH A Kak MMPEJICTaBUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.
I' o p M o H bI. [loHATHE O TOpPMOHAX KaK TyMOPAJIbHBIX PETYIATOpPaxX >KU3HEACATEIHHOCTH YKUBBIX
opranu3MoB. MHCYIMH U aJipeHaIMH KaK MpeIcTaBUTEd TOpMOHOB. [Ipodunaktuka caxaproro nuadera.
Jle xapcTB a. JlekapcTBeHHAss XUMUS: OT HATPOXUMHUU 10 XUMHUOTEpANuK. ACIIUPUH. AHTUOUOTHKU U
mucOakTepro3. HapkoTuueckue Bemectsa. Hapkomanus, 6opb0a ¢ Helt 1 mpouiiakTrka.
JemoHcTpanuu. PasnokeHHe IEepoKCHIa BOJOpPOJA KaTama3od ChIPOro Msca W CBIPpOro Kaproders.
Komnekuust CMC, coaepxkamux sH3uMbl. Wcnbitanue cpensl pactBopa CMC uHIukatopHoil Oymaroil.
Nnnroctpanmu ¢ ¢oTorpadusMu KUBOTHBIX C pa3IWYHBIMM (GOpMaMH aBUTaMUHO30B. Kosutekius
BUTAMUHHBIX TIpenapaToB. VcnbeiTaHue cpeapl pacTBopa aCKOPOMHOBOM KHCIOTHI MHAUKATOPHOW Oymaroii.
HcnpiTanue anteyHoOro mpemnapara WHCyauHa Ha Oenok. JlomamiHsas, nabopaTopHas U aBTOMOOHIIbHAs
anTeyka.
Tema 5
HckyccTBeHHBbIE 1 CHHTETHYECKHUE MOJIMMepbI (4 u)
MckyccTBeHHB € MOJUM e p bl. [lodydeHne UCKyCCTBEHHBIX MOJIUMEPOB, KaK MPOTYKTOB
XUMHUYECKON MoAu(UKAINKM MPUPOIHOTO TMOJIUMEPHOTO ChIpbi. VICKycCTBEHHBbIE BOJIOKHA (aleTaTHBIH
IIEJIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHUE.
CuHTeTHUYUEeCKHE TNOITHUME D bl. [lonydeHHe CHHTETUYECKUX TMOJUMEPOB PEAKIHSIMU
MOJIMMEpHU3alil W NoJuKoHJeHcanuu. CTpykTypa TMOJMMEpPOB  JUHEHHAs, pa3BETBICHHAS W



IpocTpaHCcTBeHHasd. IIpencTaBuTenn CHUHTETHMYECKUX IIJJaCTMAcC: IIOJMATUIEH HU3KOTO M BBICOKOTO
JTaBJICHHUS, MTOJIMIIPOIINIIEH U NOJUBUHWIXJIOpUA. CHHTETUYECKHUE BOJIOKHA: JIaBCaH, HUTPOH U KalpoH.
Jemoncrpanun. Koyekuus niaactMace U u3zienuid U3 HuX. KoseKunun NCKyCCTBEHHBIX M CUHTETUYECKU
BOJIOKOH M M3JeNui W3 HUX. Pacro3HaBaHuWE BOJIOKOH 10 OTHOLIEHUIO K HArpeBaHUI0 M XUMUYECKU
peakTUBaM.

JlaGopaTopHblie onbIThI. 15. O3HaKOMIIEHUE ¢ 00pa3I[aMu TIACTMACC, BOJIOKOH U KaydyKOB.
IIpakTnueckas padora Ne2. Pacnio3HaBaHMe€ [1J1aCTMAcC U BOJIOKOH.

YYEBHO-TEMATHYECKHH ILIAH

Ha3Banue Tembl KosmmuecTBo KM JlaGopaTopHble U
4acoB NpaKkTHYeCKHe padoThl
Beenenne. 1
Tema 1. Teopust crpoenus 2 +
OPraHN4YeCKUX COCTMHEHUMN.
Tema 2. YrieBoaopoibl U UX 10 ++
MIPUPOIHBIE HCTOYHUKH.
Tema 3. Kuciopon u 16 ++

a30TCoACPKAIIME OPraHNYCCKUC
COCAMHCHUA U UX ITPUPOIHBIC

HCTOYHUKHU.

Tema 4. broyorndeckn aKkTUBHBIE 2 +

OPraHN4YeCKUe COCTMHEHUS.

Tewma 5. MckyccTBEHHBIE U 4 + +
CUHTETHYECKUE TTOJTUMEPEI.

Uror: 35

Ili1anupyembie pe3yJbTaThl.

B pe3yabTaTe n3yyeHusi XMuMUM Ha 02a30BOM YPOBHE YYEHHK [10JI7KEH

3HATh / MOHUMATh

- saiicHellue XumuiecKue nOHAmMuUA . BEECTBO, XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIE
aTOMHasi W MOJIEKYJsipHas  MacChl, HOH,  aUIOTPOIHUs,  M30TOIbI,  XUMHUYECKas  CBS3b,
ANEKTPOOTPHUIIATETHFHOCTh, BaJICHTHOCTh, CTEIICHh OKUCIEHHUS, MOJIb, MOJIIPHAs Macca, MOJIAPHBIN 00beM,
BEIIECTBA MOJICKYJSAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMS, PACTBOPBI, DJIECKTPOJHUT M HEIIEKTPOJIUT,
AIEKTPOJIUTUYECKAs JAUCCOLMALINSA, OKHCIUTEIb W BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHUE,
TeIIoBOM 3(QeKT peakmuu, CKOPOCTh XUMHYECKOW PpEaKIMH, KaTaliu3, XUMHUYECKOE pPaBHOBECHE,
YIJIEPOIHBIN CKeJeT, GyHKIIMOHAIbHAS TPYIIa, H30MEPHSsl, TOMOJIOTHS;

- OCHOBHbIE 3AKOHbL XUMUU . COXPAHEHHUSI MACChI BEIIECTB, IOCTOSHCTBA COCTaBa, MEPUOIUUECKUIN 3aKOH;

- OCHOGHble meopuu XuMuU. XUMUYECKOW CBS3M, DSJIEKTPOJUTHUYECKOW AUCCOLMALUM, CTPOCHUS
OPraHM4YeCKUX COCTUHECHUH;

- BaviCHellulue Geuiecmea U Mamepuaivl. OCHOBHBIE METa/Ulbl M CIUIaBbl, CE€pHas, COJIsIHAs, a30THas U
YKCYCHasi KHCIIOTBHI; IIEJIOYH, aMMHAaK, MUHEpaJbHbIe yIO0OpEHHs, METaH, JTHJICH, aleTujieH, OeH301,
3TaHOJ, >KUPBI, MbLIA, TIIOKO3a, caxapo3a, KpaxMai, KieTyaTKa, OelKU, UCKYCCTBEHHbIE U CHUHTETHUYECKUE
BOJIOKHA, Kay4yKH, [1JIACTMACCHI;

yMeTh:

- Ha3vléamp U3yYEHHBIE BEUIECTBA [0 «TPUBUAIILHON» WJIM MEKyHAPOJHOU HOMEHKIIATYpPE;

- onpeodenams. BATCHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, THUIl XMMHMUYECKOW CBSI3H B
COCIMHEHMSX, 3aps/i HOHA, XapakTep Cpelbl B BOJHBIX pPAacTBOpPAX HEOPTraHWYECKUX COEIMHEHH,
OKUCIIUTENb M BOCCTAHOBUTENb, INPUHAUIEKHOCTh BEIIECTB K pa3JIMYHBIM KJAccaM OPraHUYeCKUX
COCJIMHEHUH;

-Xapakmepu3zoeamsy. >IEMEHTbl MaJbIX MEPUOJOB MO HX MOJOXKEHUIO B nepuoanueckoi cucreme J[.U.
MenneneeBa; o0lue XMUMUYECKUE CBONCTBA METAIIIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OpPraHMYECKUX COCIMHEHH; CTPOCHUE U XUMHUECKHE CBOMCTBA U3YYEHHBIX OPTaHUYECKUX COEAMHEHUN;

- 00bACHAmMb. 3aBUCUMOCTb CBOMCTB BEUIECTB OT MX COCTaBa U CTPOCHUS; MPHUPOAY XMMHUYECKOU CBS3U
(MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOM), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU U TOJIOKEHUS
XMUMHYECKOTO PABHOBECHUS OT Pa3IUYHBIX (DaKTOPOB;



- GbINOJIHAMb XUMUYECKUIl IKCHEPUMEHm TI0 PACNO3HABAHMIO BAXKHEWUIIUX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB;
- npoeoOoumdb CaMOCTOSTEIIbHBI TOWCK XHMHYECKOW WH(OpPMAIMM C WUCHOJIB30BAHUEM Pa3THMYHBIX
WCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX W3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHETa);
MCI0JIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH Ui 00paObOTKH M TepeJayd XUMHYECKOH WH(GOpMaIuu U e
MIPEJICTaBJICHHS B PA3IUNIHBIX (popmax;
HCNO0Jb30BATH NMPUOOPETEHHbIE 3HAHUSA M YMEHHUS B NMPAKTHYECKOI esiTeJIbHOCTH U NMOBCEIHEBHOM
JKU3HH IS
- 00BSICHCHUS XUMHYCCKUX SIBJICHUM, TIPOUCXOSIINX B IPUPOJIE, OBITY U HA TIPOU3BOJICTBE;
- OTpeJIeTICHUS] BOBMOYKHOCTH ITPOTEKAHUSI XMMUYECKUX MPEBPAIIECHUN B PA3IUYHBIX YCIOBUAX U OIICHKU UX
MOCJICJICTBHIA;
- KOJIOTMYECKH TPaMOTHOTO TIOBE/ICHHSI B OKPYXKAIOIIEH Cpesie;
- OIICHKM BIIMSHUSI XMMHUUYECKOTO 3arps3HEHUS OKPYXKAIOUIEH Cpelbl HAa OpraHu3M 4ejioBeKa W JIpyrue
YKUBBIE OPTaHU3MBI;
- 6e30MacHOro 00paIleHUsI C TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMU, J1a00PATOPHBIM 000PYI0BaHUEM;
- IPUTOTOBJICHUS PACTBOPOB 3aJ]aHHOM KOHIIEHTPAIIMK B OBITY U Ha POU3BOJICTBE;
-KPUTUYECKOH OIIEHKH JOCTOBEPHOCTH XUMHUYECKOW MH(POPMAIIUH, TTOCTYIAIONIEH U3 Pa3HbIX HCTOYHUKOB.

KAJEHIAPHO-TEMATHYECKHM IIJIAH

KYPCA «XUMMJI 10 kiaace»

Ne Tema ypoka
ypoka
Beenenue. 1 yac.

1/1 | Beenenne. [TpeMeT OpraHMYecKOi XHMHH.

Tema 1. Teopusi cTpoeHHs1 OPraHUu4YecKHX COCAMHEHMH. 2 yaca.
2/1 OCHOBHBIC TIOJIOKEHUS TCOPHH XMMHYECKOTO CTPOCHHSI OPTaHUICCKIX COCTUHCHUH.
32 OCHOBHBIC TIOHATHS OPTAaHHYECKON XUMHUU: TOMOJIOTH U TOMOJIOTHYECKHE PSIIbI, H30MEPHI U

H30MepHsl.

Tema 2. YriieBogopoabl 1 X NPUPOAHbIEe HCTOYHUKH. 10 yacoB
4/1 [TpupoaHbIi ra3. AJKaHbL.
5/2 Ankensl. HerpeenbHbIe yrIIeBO0POIBI.
6/3 Ankamuensl. Kayayku.
714 AJTKUHBI.
8/5 Apensl. bensoun.
9/6 [TpupoaHbIii ra3
10/7 Hedtb 1 ciocoOw! €€ mepepaboTKu.
11/8 Kamennsrit yrosp u ero nepepaboTka.
12/9 O600111eH1e 3HaHUH U pelIeHne 3a]1a4 M0 TeMe « Y TJI€BOJIOPOIbl U UX IPUPOTHBIE HCTOUYHUKI.

13/10 | KourposasHas pabora Nel 1o Teme «YTII€BOIOPO/IbI U MX IPUPOIHBIE HCTOUHUKI.

Tema 3. Kucsiopoa u a3orcoaepxamme opranndeckue coenHenusi 16 yacos.

14/1 OHOATOMHBIC CITUPTHI.

15/2 MHOTr0aTOMHBIE CITHUPTHI.

16/2 denour.

17/3 Anbaeruasl U KETOHBI.

18/4 KapOoHOBBIE KHUCIIOTHI.

19/5 CBoiicTBa KapOOHOBBIX KHCJIOT.
20/6 Cnoxuble 3¢upsl. XKupbl. MbLia.
21/7 YrneBoaopoel. MoHOCaxXapuabl.
22/8 Jlycaxapuipl ¥ MOJIMCAXapHIb.

23/9 AMUHBL. AHWINH.

24/10 | AMHHOKUCIIOTBL.

25/12 Benku.

26/13 | HyknenHOBBIE KHCIIOTBHI.

27/14 | T'eneTnyeckas CBsi3b MKy KJIACCAMH OPTaHUYECKHX COCTMHEHHIH.

28/15 | llpakTnyeckas padora Nel. nentudukaims opraHM4eckux COSAMHEHUH.




29/16 | Koutpoannas padora Ne 2 o Teme: «Kuc;10pos u a3oTcoep:kaime coeHHEHHsD.

Tema 4. Buojioruuecku aKTHBHbIE OPraHnveCKue COCAMHCHUS. 2yaca.

30/1 depmenThbl. ButamMuHBI.

31/2 ["opMOHBI M JIEKapCTBa.

Tema 5. I/ICKyCCTBeHHbIe U CUHTETHYCCKHUE ITOJIUMEPLI. 4 gaca.

32/1 BuorexHonorus

33/2 Kiaccudukaryst moJmMepos.
34/3 CUHTETHYECKHUE MTOJUMEPhI
35/4 IIpakTHyeckas padora Ne2. Pacno3naBaHue 1iacTMacc U BOJIOKOH.

JlutepaTypa u cpeacrBa o0y4yeHust

B peanu3auuu nporpaMMsbl HCHOJIb3YeTCsl Y4eOHO-MeTOAHYeCKHii KOMILJIEKT:
st yunrens:

1. Tabpuensn O. C., Xumusa. 10 kmacc. Y4eOHHWK Ui 00meo0pa3oBaTENbHBIX IIKOJ. 8-¢
m3nanue. M3n. M. «JIpoda» 2012.

2. M_IO. I'opvkosenko. Iloypounsie pazpabotku o xumun. 10 kinace. U3a. M. «BAKO», 2006.

3. U.C. Ilasnosa. KOHTpoJbHBIE M CaMOCTOSITENbHbIE PadOThl MO XUMHUHU. M37aTenbcTBO
«OK3AMEH», Mocksa, 2009.

4. A.JI. Muxumiok. COOpHUK 3a7a4 U ylnpaXHeHUH no xumuu. 8-11 kmaccel. PekomennoBaHo
Poccuiickoit Akagemueit oopazoBanus. Mzn. « 9K3AMEH», M. 2009.

5. M.A. Psbos. COopHMK 3amad W ynpaxHeHud mo xumuu. 10 kmacc. PexomenmoBano
Poccuiickoit Akagemueit obpazoBanus. M3n. « 9K3AMEH», M. 2008.

Juist yyammxces:

1. Tabpuensn O. C., Xumus. 10 kmacc. ba3oBsiif ypoBeHb: yueOHUK /17151 00111e00pa30BaTeIbHbBIX
yupexaenuil. U3n. M. «IIpocsemenune», 2019.



