MYHUIIMITAJIBHOE BIOJ’)KETHOE OBIIEOBPA3OBATEJIBHOE YYPEXXJIEHUWE
IMPOJIETAPCKASI CPEJTHSISI OBIIEOBPA3OBATEJIBHAS IIKOJIA Ne 4 HMEHA HUCAHOBA
XANMA JABAJIOBAYA I'.TIPOJIETAPCKA ITPOJIETAPCKOI'O PAMOHA POCTOBCKOM

OBJIACTH
PexomennoBano «Y TBEPKIAIO»
Metoauueckum COBETOM JIApEeKTOp IIKOJIBI
IIIKOJTBI / JL.b.Cxox/
PykoBonutens / bananuna C.B./ [Tpuxaz Ne 102 ot 31.08.2022
[Iporokon Nel ot 30.08.2022 rona Ileuats

C=RU, OU=gupektop, O=MBOYCOLL
Ne 4 um. Hucarosa X.[. r.

3 I—I MponeTtapcka, CN=Ckok Jlnunus
BopucoHa, E=prol_school_4@mail.ru
51 NoATBEpPXXAat 3TOT AOKYMEHT
MBOYCOLU Ne 4 um. HucaHosa X.[. r.
MponeTtapcka
2022-11-25 08:59:46

PABOYASA ITPOI'PAMMA
o XuMuum

Ha3BaHUC IPEaAMETA

YpoBens o011ero oopazoBanus (kKiacc): cpeaHee oodimiee oopazoBanue, 10 kimacce

Yunrensn: Trn Jlronmuna BuktopoBHa

2022 — 2023 yu. rox



MYHULIUITIAJIBHOE BIOJDKETHOE OBIIIEOBPA3OBATEJILHOE
YUPEXXJIEHHE ITPOJIETAPCKAS CPEJIHSISI OBIIIEOBPABOBATEJILHA S
[IIKOJIA Ne 4 UMEHU HMCAHOBA XAUMA JTABUJJOBHNYA
[.ITIPOJIETAPCKA TTPOJIETAPCKOI'O PAMMIOHA POCTOBCKOM OBJIACTU

AHHOTanus K padoyeii mporpamme
YuebHoro npeamMera « XuMHs»

Pabouas mporpamma yue6HOTro npeamera « XuUMus», 00a3aTeNbHON MpeaMETHOM o0nacTu
«OO0IecTBeHHO-HAayYHbIE MIPEIMEThI» pa3pabdoTaHa B COOTBETCTBHH C MyHKTOM 18.2.2 ®I'OC
COO u peanusyercs 2 roga B 10 - 11 knacce.

PabGouass mporpamma pazpaborana  yumrtenem ToH Jlrogmwioii BukrtopoBHOH B
COOTBETCTBUU C TIOJIOKEHHEM O paboyux mporpaMmax U OMNpeleNsieT OpraHu3alfio
00pa30BaTeNbHON JIEATENFHOCTH YYUTEIEM B IIKOJIE MO ONPENCIEHHOMY Y4E€OHOMY INpEeIMeTy
«XuUMUAY.

Pabouas mporpamma ydeOHOro mpenmera «Xumms» siiusercss dacteio  OOIT COO,
OIPEICIISIFOIICH

. COJICpKAHUE;
. IUTAHUPYEMBbIE Pe3yNbTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE);
. TEMaTUYeCKOe IIAHUPOBAHUE C YUETOM pabodeld mporpaMMbl BOCIIUTAHUSI.

KanennapHo-remaTueckoe IJIaHUPOBAaHUE SIBISIETCS NPUIIOKEHUEM K  paboueit
porpamme mneaarora.

Pabouass mporpamMMa peKOMEHJOBaHA peIIeHHeM MeToamdeckoro cosera MBOY
[Iponerapckoit COLI Ne4 nmenn Hucanosa X. /1.

JaTta 29.08.2022 r.



1. IOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMMa Mo XMMHHM COCTaBJI€HAa Ha OCHOBAHMM CIEAYIOLIUX HOPMATHBHO-
IIPABOBBIX IOKYMEHTOB:

1. ®enepanbHOro 3akoHa «O06 o6pazoBanuu B POy Ne273-D3 ot 29.12.2012 1.

2. Ilpukaz MunucrepctBa obpa3oBanus U Hayku PD or 17 mas 2012 r. Ne 413 «O6
YTBEpkKACHUHM (PeepabHOrO TOCYAApCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa CPEIHEro
obmero oOpazoBanusi» (C M3MEHEHHMsSMHU W JOMONHEHWsMU 0T1:29.12.2014 r, 31.12.2015 r.,
29.06.2017 r.)

3.ABtopckoit mporpammsel O.C. T'abpuensna (I"abpuensa O.C. I[Iporpamma Kypca XuMuu
s 10-11 knaccoB o6meo0Opa3oBaTenbHbIX yupeskaeauii M: [Ipoda,2012)

4. Tlonoxenus o padoyeit nmporpamme negarora MBOYCOII Ne4 um. Hucanosa X.JI.
r.IIponerapcka.

5. OOIT COO MBOYCOUI Ne4 um. Hucanosa X./I. r.Ilponerapcka.

6. Yuebnoro murana MBOYCOII Ne4 um. Hucanosa X. /1. r.IIponerapcka Ha 2022-2023
yueOHBI TO/I.

7. Ilpuka3z Munnpocsemenust Poccun ot 12 Hos6ps 2021 r. Ne 819 («O6 yTBepkaeHuu
[Topsinka hopmupoBanus ¢eaepalbHOTO NepeyHsl yYeOHUKOB, TOMYIIEHHBIX K MCIOJIb30BAaHUIO
IpH peau3alid UMEIONUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 O00pa30BaTEIbHBIX MPOrpaMM
Ha4aJIbHOTO OOIIET0, OCHOBHOT'O OOIIIET0, CPEIHETO 00IIero 00pa3oBaHus""»)

e 1 3a1aumn Kypca
[Tporpamma 6a3oBoro kypca xumun 10 Ki1acca oTpaxkaeT COBpeMEHHBIC TCH/ICHIINU B
IIKOJIBHOM XUMHUYECKOM 00pa30BaHUM, CBA3aHHBIE C pePOPMUPOBAHUEM CPEIHEH LIKOIBI.
IIporpamma

® [I03BOJIIET COXPAHUTh JOCTATOYHO LIETOCTHBIA U CUCTEMHBIN KypC XUMHH;

e BKJIIOYACT MaTepHall, CBI3aHHBIN C TOBCEIHEBHOM JKNU3HBIO YETIOBEKA;

® [IOJIHOCTBIO COOTBETCTBYET CTaHAAPTy XHUMHUYECKOTO OOpa30BaHUS CpPEIHEH IIKOJIBI
6a30BOT0 YpOBHS.

N3ydeHne xumMuu Ha 6a30BOM YpOBHE CpEAHETo (IIOJIHOT0) 00111ero o0pa3oBaHus HApPaBiIeHO Ha
AOCTHIKEHHE CIICAYIOIIUX Lesei:

1. ocBoeHue 3HaHUN O XMMUYECKOW COCTaBJISIOUIEH €CTECTBEHHOHAyYHOM KapTHHBI MHpA,
BXHEHIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPHSIX;

2. OBJIQJICHWE YMEHUSIMH ITPUMEHSTH TOTyUYeHHBIC 3HAHUS UTsI OOBSCHEHHS Pa3HOOOpa3HbIX
XUMHYECKMX SIBJICHUH M CBOMICTB BEIIECTB, OLCHKM pOJM XUMHUU B PAa3BUTUU
COBPEMEHHBIX TEXHOJIOTUH U TIOJy4YEHHH HOBBIX MaTepUasoB;

3. pa3BUTHE [TO3HABATEIbHBIX MHTEPECOB U MHTEIIEKTYalbHBIX COCOOHOCTEH B mpolecce
CaMOCTOSITENILHOTO MPUOOPETEHNsI XUMUYECKUX 3HAHUI C HCIIOJIb30BAHUEM PaA3INYHbBIX
UCTOYHUKOB HH(OPMAIIUH, B TOM YUCII€ KOMITbIOTEPHBIX;

4. BocnuTaHue yOS)KIEHHOCTH B TO3UTHBHOW pOIM XUMHHM B KH3HH COBPEMEHHOIO
o0riecTBa, HEOOXOAMMOCTH XMMUYECKH IPAMOTHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
OKpYKarollleu cpee;

5. mpuUMEeHEeHHE MOIYYEHHBIX 3HAaHUM U yMEHUH 111 6e30MacHOro MCIOIb30BaHMs BEIIECTB
U MaTepuasoB B OBITY, CETLCKOM XO0341CTBE U Ha MMPOU3BOJICTBE, PELICHUS MPAKTUYECKUX
3a/1a4 B NMOBCEIHEBHON KU3HU, NPEAYNPEKICHUS SIBICHUN, HAHOCAIUX BpPEJ 340POBbIO
YeJI0BEKa M OKPY Kalolllen cpenie.

N3ydyenne npeamera «XHMHsSD» CIOCOOCTBYET PELICHHUIO CJICAYIOIINX 3a/1a4
* Bocnuranue yOexxIEHHOCTH B TO3UTHBHOM pPOJNM XUMHH B JKU3HU COBPEMEHHOTO
o01ecTBa, HEOOXOAMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U
OKpY>Kalollen cpene



e TlogroToBka K CO3HATENLHOMY BBIOOPY MPOQPECCHH B COOTBETCTBHH C JIMYHBIMH
CIIOCOOHOCTSIMHU Y TTOTPEOHOCTSIMHU 00IIIeCTBA.

e DopMHPOBAHHWIO YMEHHS O0pamaThCsi C XHUMHYECKUMHU BEUIECTBAMH, MPOCTCUITUMU
npuOopamMu, 00OpPYJAOBaHHMEM, COOJIOJATh  IpPaBWJIA TEXHHUKH  OC30MACHOCTH,
(UKCUPOBATH PE3yIbTATHI OIBITOB, JIEJIaTh OOOOIICHHS.

Pabouas yueOHas mporpamma o xumuu B 10-om kitacce paccuntana Ha 70 yueOHBIX 4acoB
(2 gaca B HeZEIIO).

2. COAEP)KXAHUE YYEBHOI'O ITPEAMETA

Beenenune (44)
[Ipenmer oprannueckoir XxuMuu. CpaBHEHUE OPraHUYECKUX COECIUHEHUN C HEOPTaHUYECKUMU.
[TpuponHble, NCKYCCTBEHHBIE U CUHTETUYECKUE OPTaHUYECKUE COEAUHEHHS.

Tema 1. Teopusi crpoeHusi OpraHuvdecKux coequHeHui (7 yacoB)

BanenTHOCTh. XMMUYECKOE CTPOEHUE KaK MOPSAIOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTIACHO
UX BaJeHTHOCTH. (OCHOBHBIE TMOJIOKEHUS TEOPUM XHUMHUUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHuil. [loHsATHE O TOMOJOTMM M TOMOJIOTaX, M30MEPUM MU HU30MEpaX. XUMHUYECKHE
dbopMyIbl U MOJIETTH MOJIEKYJ B OPraHUUYECKON XUMUHU.

Tema 2. XuMn4yeckne peakinun B OpraHnudeckoi xumum (34aca)
Tunsl XMMMUYECKUX peakUuil B opraHnyeckoil xumuu. OCOOEHHOCTH UX MPOTEKaHUS.

Tema 3 . YriieBoaopoabl U HX NPUPOAHBbIe HCTOYHUKH (18 yacoB)
IIpuponssiit ra3. Auskassl. IIpuponneiii ras kak torumso. lIpenMyinecTtsa npupoaHoro rasa
nepes ApyruMu BuaaMu Toriiea. CocTaB MpUPOIHOTO rasa.

A 1 K a H Bl: TOMOJIOTHYECKUIN PsJl, U30MEPHUS M HOMEHKJIATypa alKaHOB. XUMHYECKHE
CBOICTBa aJKaHOB (Ha NpUMEpe METaHa M D3TaHa): TOpEeHHue, 3aMelIeHHEe, pa3JIoKEeHue u
nerugpuposanue. [I[pumMeHeHne ankaHOB HA OCHOBE CBOMCTB.

A 1 K e H bl. DTUJIEH, €ro NojlyuyeHue (JIerupupoBaHueM 3TaHa U JeTUJpaTalyell 3TaHoja).
XUMHUECKHE CBOMCTBA 3THJIEHA: TOpPEHHUE, KayeCTBEHHbIE peakluu (obeciBeunBaHue OpOMHON
BOJBI M pacTBOpa IepMaHraHata Kaius), TWjaparauus, nonuMepusauus. IlomusTtunen, ero
CBOICTBa U MpuMeHeHHe. [ [puMeHeHne aTuiIeHa Ha OCHOBE CBOMCTB.

AnkaagueHs U Kayduyk u [loastue 00 ankaareHax Kak yriieBOJOpOAax C JBYMS
JIBOWHBIMU CBSI3SIMU. XHMHYECKHe CBoOiicTBa OyTranueHa-1,3 u u3ompeHa: obOecBeUHMBaHUE
OpoMHOI BOABI M MOJIMMEpHU3alus B Kaydyku. Pe3nHa.

A 1 K U H Bl. AISTWIEH, €ro IMoJlyueHHe MUPOJIU30M MeTaHa M KapOWJHBIM CIOCOOOM.
XUMHUYECKUE CBOMCTBA alleTUJICHA: TOPEHHUE, 00SCIIBEYMBAHNE OPOMHON BOJIBI, TPUCOCIUHECHHE
XJIOpoBOZOpOJa M ruapartanus. lIpuMeHeHue aneruieHa Ha OCHOBE CBOMCTB. Peakunus
noJIMMepHu3ai BUHUIXJIopuaa. [[oMMBUHUIXIIOpU U €0 IPUMEHEHHUE.

b e H 3 0 1. [lonyyenue GeH30a U3 rekcaHa M aneTHIeHa. XUMHYECKUe CBOWCTBa OeH3oua:
ropeHue, TajJoreHupoBaHue, HUTpoBaHue. [IpumeHeHHe OeH30/la HAa OCHOBE CBOWCTB.

H e ¢ 1 b. CocraB u nepepabotka HegTH. Hedrenpoaykrsl. beH3uH u nouatue o6 OKTaHOBOM
qucIie.

Tema 4. Kuciaopoacoaep:kamue opraHudeckue coeJMHEHUsI M UX NPUPOJAHbIe HCTOYHHUKH
(23 gaca)

EnuHCTBO XMMHUYECKON OpraHu3aliy >KUBBIX OPraHM3MOB. XHWMHYECKHM COCTaB >KUBBIX
OpraHU3MOB.

C nu p 1 bl. IlomydeHue sTaHOoNma OpOKEHHEM TIIFOKO3BI M THUIpaTalldedl dSTUIICHA.



['mapokcunpHas rpynma kKak (yHknuoHansHas. IIpencraBneHne o BOJOPOIHOW — CBSI3H.
XUMHUYECKUE CBOMCTBA 3TaHOJA: TOPEHUE, B3aUMOCHCTBUE C HATpUeM, 00pa3oBaHUE MPOCTHIX U
CIIOKHBIX 3(QUpPOB, OKHCICHHWE B anpaeruia. I[IpuMeHeHwe sSTaHONIAa HA OCHOBE CBOMCTB.
AJIKOronm3M, ero MocjIeACTBYs U IPENYNPEKICHUE.

[lonsiTue 0 TmpenenbHBIX MHOIOATOMHBIX —cHUpTax. [JMIepuH Kak IpencTaBUTENb
MHOI0aTOMHBIX cnupToB. KauecTBeHHas peakuuss Ha MHOroaromMHsle cnupthl. IIpuMeHeHue
[JIMLEPHHA.

Kamenns it yrons O eHoua Kokcoxummiyeckoe Npou3BOACTBO U €0 MPOLYKLUS.
[Tony4yenue ¢eHoNma KOKCOBAaHMEM KaMEHHOTO Yriisi. B3ammMHOe BIMSHHE aTOMOB B MOJIEKYJe
(eHona: B3auMoOJEHCTBHE C T'MJIPOKCUAOM HATpHUs M a30THOW Kuciotoil. ITommkoHneHcanus
denona ¢ QopmanbaeruioM B QeHolopopMabIeTHIHyI0 cMony. [lpuMmenenue ¢eHona Ha
OCHOBE CBOWCTB.

A nbpner u g bl [logydeHue aipIeruioB OKHUCIEHHMEM COOTBETCTBYIOLIUX CIIHPTOB.
XVWMHYECKHE CBOWCTBA  aNbACTUIOB: OKHCIEHHE B  COOTBETCTBYIOIIYKD KHCIOTY U
BOCCTaHOBJICHHE B COOTBETCTBYIOIIMH crupT. Ilpumenenne gopmanbaernga v ameraibIeruaa
Ha OCHOBE CBONCTB.

Kap6ounoBbie kKucioT 5l [lonydeHne kapOOHOBBIX KHCIOT OKHCICHUEM AJIbJETUIOB.
XUMHUYECKUE CBOMCTBA YKCYCHON KHCIIOTBI: OOIME CBOWCTBA C HEOPraHUYECKUMHU KUCIOTaMH U
peakuus stepudpukanuu. [IpuMeHeHUe YKCYCHOW KHCJIOTBI Ha OCHOBE CBOWMCTB. Bpicuime
JKUPHBIE KUCJIOTHI HA IPUMEPE NAIbMUTHHOBOM U CTEAPUHOBOM.

CnoxHble DPHUPB U XU D bL [lomydeHne CI0XHBIX Y3PUPOB pEAKIHEH FTEPUPHKAIIHH.
CrnoxHnble 3Qupsl B IpUpoJie, UX 3HadeHue. [IpuMeHeHne cioxHbIX 3()UpOB HA OCHOBE CBOMCTB.
Kupbr kak craoxHble IQUPHL. XUMHUYECKHE CBOWCTBA JKHPOB: TUAPOIU3 (OMBUICHHE) U
TUAPUPOBAHUE )KUJKUX KUPOB. [IpuMeHeHNe KUPOB HA OCHOBE CBOMCTB.

Y raeB o bl YINIEBOABI, WX KIACCH(PHUKANUA: MOHOCaXapuibl (TJIFOK03a), ITUCAXapuIIbl
(caxapo3sa) u nonMcaxapubl (KpaxMal 1 LeJUIr0J103a). 3HaYeHUe YIIIeBOI0B B )KUBOH MpUpoae U
B )KM3HU YEJIOBEKa.

I'moko3a - BEIecTBO ¢ JABOMCTBEHHOM (PyHKIMEN - anbIernocnupT. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAQHOBJIEHHE B COpOUT, OpokeHHe
(MoyouHOKHMCIIOE W crnuproBoe).  [IpuMeHeHMe  TJIOKO3bI Ha  OCHOBE  CBOWMCTB.

Hucaxapunel 1 nonucaxapuabl. [loHsATHE 0 peakuMsx MOJIUMKOHACHCAMUM M THUAPOJIM3A Ha

IIpUMEpPE B3aUMOIIPEBPALICHUN: TIIIOK03a <> IOJIACAXapH.

Tema 5. A3oTcoaep:xxaiiue coeIMHEHHs M HX HAXOXJAeHHe B KHBOIl mpupone (8 4acos)

A M u H bl. Ilondarue o6 amunax. I[lomyueHue apoMaTHYecKOro amMuHa - aHWJIMHA - W3
HUTpOOEH30J1a. AHWIMH KaK OpraHn4ecKkoe OCHOBaHUE. B3auMHoe BIMsIHUE aTOMOB B MOJIEKYJIe
aHWIMHA: OcJIa0JIeHne OCHOBHBIX CBOWCTB M B3auMoJeiicTBHe ¢ OpoMHO# Bojpoi. [Ipumenenue
AQHWJIMHA HA OCHOBE CBONCTB.

AMUHOKIUCITOT bl [loyueHne aMUHOKHUCIIOT U3 KapOOHOBBIX KHCIOT U TUIPOIU30M
6enkoB. XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEPHBIX OpPraHMYECKUX COEJAMHEHHIA:
B3aMMOJICHCTBUE CO IIEJI0YaMU, KUCIOTAaMH W JPYr C APYrom (peakuusi MOJTHKOHICHCAIINH).
[TenTuaHas cBA3b U nonunenTuabl. I [puMeHeHe aMHMHOKHCIIOT HA OCHOBE CBOMCTB.

b e 1 x un. IlomydeHnue OenKOB peakiueld MOJUKOHIEHCAIIMU aMUHOKUCIOT. [lepBuyHas,
BTOPUYHAS M TpPETHUYHAs CTPYKTYphl OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: TOpEHHE,
JIeHaTypauusi, THAPOJU3 W IBETHble peakiuuu. buoxumuyeckne QyHKIMH  OENKOB.

I'enernueckas CBSI3b MEXIy KJIaccaMH OpPraHMYECKUX COEIMHEHUI.

HyxnennoBble kucnotel. CHHTE3 HYKJIEMHOBBIX KHUCJIOT B KJIETKE M3 HYyKJIeoTuaoB. OOmumit
wiaH cTpoeHus Hykineoruaa. CpaBHenue crpoeHuss u  ¢ynkuuid PHK u JHK. Poxs
HYKJIEMHOBBIX KHCIIOT B XpaHEHHUM M Nepejade HaciencTBeHHON uHopmanuu. Ilonarue o
OMOTEXHOJIOTMH U TeHHON MHKEHEPHH.

[Tpaktueckass pabora Nel«PemeHune sSKCHepUMEHTANbHBIX 3alad  Ha UACHTU(DUKAIIIO
OpPraHMYECKUX BEIIECTBY.



Tema 6. broJjiornyeckn aKTHBHbIE OPraHn4YecKne coeJuHeHUs (5 4acoB)

® e pw™me HT b. DepMEHTH KaK OMOJOTHYECKUE KAaTaTU3aTOPHl OCIKOBOW MPUPOIBL
OcoOennoctu GpyHKIHOHUPOBaHUS (pepMeHTOB. Pob epMEHTOB B KU3HEEATEIBHOCTH KUBBIX
OpraHU3MOB M HapOJHOM XO3SIICTBE.

B urtawmu H b. [lomatue o Buramunax. Hapymenus, cBsi3aHHbIE C BUTaMHHAMMU:
ABUTAMHHO3bI, TUIOBUTAMUHO3bl U TUINEPBUTAaMUHO3bl. Butamun C Kak mnpeacTaBUTENb
BOJOPACTBOPUMBIX BHUTAMHUHOB M BUTaMUH A Kak NPEICTaBUTENb KUPOPACTBOPHUMBIX
BUTAMHUHOB.

I' o p M 0 H bl. [loHATHE O TOPMOHAX KaK I'yMOPAJIbHBIX PEryIsATOpax >KU3HEAEATEIbHOCTH
KUBBIX OpraHu3MOB. MHCYIMH M aJpeHaluH Kak IMpeICcTaBUTENH TOpMOHOB. IIpodunaktuka
caxapHoro nuabera.

Jle xapcrTB a JlekapcTBeHHas XUMHUSA: OT MATPOXMMUU A0 XHUMHUOTEpanuu. ACIHUpHUH.
AHTuOHOTHKM M aucOakTepuo3. Hapkorumyeckue BemiectBa. Hapkomanusi, 6oprba ¢ Hell u
npoUIaKTUKA.

@DopMbl OpraHu3aluy y4eOHoOH AesiTeIbHOCTH

OcHoBHO (hopMoii 00ydeHHUs ABISIETCS YPOK.

Jnis peanu3anuu mporpaMMbl MOTYT OBITh HCITIOJIB30BaHBI CIEAYONIHE (POPMBI 00yUCHHS:

- UHAUBUJyallbHas (KOHCY/IbTALUN);

- rpymnmoBas (y4amuecst paboTaroT B TpyIIax, CO3/[aBaeMbIX Ha PA3IMYHBIX OCHOBAX: TT0 TEMITY
YCBOEHHMsSI — IpU HM3YyYEHMHM HOBOIO MaTepuaia, MO YPOBHIO YUEOHBIX JOCTHIKEHUH — Ha
0000MIAIONTINX IO TEME YPOKaXx);

- (hpoHTaNIBHAS (paboTa yUUTENs cpa3y CO BCEM KJIACCOM B €IMHOM TEMIIE C OOLIMMHU 3aJjauaMHu);
- mapHas (B3aMMOACWCTBHE MEXIY [JBYMsS yYCHHMKAMH C II€TbI0  OCYIIECTBIICHUS
B3aUMOKOHTPOJIS).

Kpowme ypoka, ucnonb3yercs psia Ipyrux opraHu3alioHHBIX (OpM 00yUeHUs: - JTEKIUH;

- 1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS;

- JIOMallHAs caMoCTOsiITeNIbHasg paboTa (BKiIOYaeT paboOTy C TEKCTOM yuyeOHHMKa U
JIOTIOJTHUTENIBHON  JINTepaTypoil sl ydallMxcsl, BBIOJHEHHE YHPaXXHEHUH WU pelieHue
pacyeTHBIX 3a/1a4 pa3HOil CIIOKHOCTH. B ciydae 0CIOXXHEHHS CaHUTapHO-3MHUIEMHUOIOTHIECKON
OOCTaHOBKM MOXET OBITh HCIIOJI30BAaHO 3JEKTPOHHOE OOy4yeHHe C HNpPUMEHEHHEM
JVICTaHIIHOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

Buabl yueOHOH JeATEeNBHOCTH: paccka3, Oecena, AUAIOT, HAOIIOACHUS 3a MPUPOJTHBIMU
SABIIEHUSIMU, pab0OTa C HICTOYHUKAMH UH(OpPMAIINHY, BHITIOJTHEHHUE OTIBITOB.

3. IVNIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA YYEBHOT'O NIPEJIMETA

B pesyremame  usyuenus xumuu Ha  0A30860M  YpOBHe  YUEHUK  OONNHCEH

3HATH/TIOHUMATh

1. easxcnentmiue xumuueckue nomamusA: BEUIECTBO, OKHUCIUTEIL W BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAHOBJICHHE, TEIIOBOH 3((EKT peakiuu, CKOPOCTh XUMUYECKOU
peaxkiuu, Karaju3, XUMHYECKOE pPaBHOBECHE, YTJIEPOAHBIN CKeneT, (pyHKIHMOHAJIbHAs
rpyIa, U30Mepus, TOMOJIOTHUS:

2. OCHO6Hble  3AKOHbI  XuUMuU:  COXPAHCHUS  MAacChl  BEIIECTB,  ITOCTOSIHCTBA

COCTaBa, MEPUOJUUYECKUIN 3aKOH,

OCHOBHbBlEe MeopUNU XUMUU: XUMUYECKON CBS3U, CTPOEHHUS OPTaHUYECKUX COCTMHEHUH.

eaiICHellue eewiecmea U mMamepuaivl: METaH, dTUJICH, aleTHieH, OeH301, ATaHoIN,

JKUPBI, MbLIA, TJIIOKO3a, Caxapo3a, KpaxMal, KJIeTdaTka, OCJIKHM, HCKYCCTBEHHBIC U

CHUHTCTHYCCKHEC BOJIOKHA, KayquI/I, Ij1acTMaccCHhl,

»w



yMeTh

&

Ha3zblgamb: V3YYCHHBIE BEUIECTBA [0 «TPUBHAIBHOW» WM  MEXIYHapOIHOMN
HOMEHKJIaType,

onpeodenams: BAICHTHOCTh U CTENEHb OKHUCIECHHUS XHMHYECKUX DIIEMEHTOB, THII
XUMHUYECKOM CBSI3U B COEIMHEHUSX, 3apsii MOHA, IPUHAMJICKHOCTb BELIECTB K
pa3IMYHBIM KJ1accaM OPraHUYECKUX COCIUHEHUN,

xapaxkmepu3zoéamp: O00lME XUMHUYECKHE CBOMICTBA OpPraHMYECKUX COEIMHEHUU;
CTPOCHHE U XUMUYECKHUE CBOMCTBA U3YUYEHHBIX OPIraHUYECKUX COCIUHEHUH,

00bACHAmMY: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,

BBIIIOJIHAMb ~ XUMUYECKUNl  IKChepuMeHm  TI0  PACIO3HABAHUIO  BAKHEUILNX
OpraHMYECKUX BEIIECTB,

npo6oOuUmMsp: CaMOCTOSITENIbHBIM MOUCK XMMHUYECKOW WH(OpPMALUU C HCIOIb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONYJISIPHBIX M3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); MCHONIB30BaTh KOMIBIOTEPHBIE TEXHOJOTUU A 00paboOTKU U
nepeaayr XUMHIECKOW HHPOPMAIIUH U €€ MPEICTaBICHHUS B Pa3InYHbIX (hopmax;

HCII0JIb30BATh npnoﬁpeTeHHme 3HAHUA M YMCHHHA B npaKanecxoﬁ AeATECJIbHOCTH H
NOBCEAHEBHOM KMU3HM IS

OOBSICHEHUS] XMMHMYECKUX SBICHUH, NPOUCXOAAIIUX B TMpHpoAe, OBITY U Ha
IIPOU3BOJCTBE:!

ONpEIETICHUSI BO3MOKHOCTH NPOTEKaHUS XUMHUYECKHUX IPEBPALLCHUM B PA3IMYHBIX
YCIOBUSAX U OLIEHKU UX MOCIEACTBUM:

9KOJIOTUYECKH IPAMOTHOIO ITOBEJEHUS B OKPYKAOLIEH Cpelie;

OLICHKHA BJIMSHUS XHMHYECKOI'O 3arps3HEHUS OKPYKAIOIIEW Cpenbl Ha OpraHusm
YEJI0BEKa U APYTHE )KUBBIE OPraHU3MBI,

0e30MmacHOro oOpalleHus C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMH, JIaO0OpaTOPHBIM
o0opynoBaHueM;

MIPUTOTOBJIEHUS PaCTBOPOB 33JJaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;
KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XHMHYECKOM HWH(pOpMaluy, MOCTyHaoUme us3
Pa3HBIX UCTOYHHKOB.

Brnamere  kOMIeTEHIMSAMH:  TO3HABATEIbHOM, KOMMYHHKATUBHOHM, WH(OPMAIMOHHOM,
pedIIeKCUBHOM.

HN3yuyenne xumuu B 10-m kiacce Ha 0ase HacTosimIell MPOrpaMMbl JOJKHO O0ecneYMTh
cae1yoLue NpeAMeTHbIe Pe3yJIbTaThl:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O MECTE OPraHMYEeCKOM XUMHU B COBPEMEHHOM
Hay4YHOHl KapTUHE MHpa; MOHUMAaHHWE pPOJM OpPraHMYECKOW XHHMHU B (HOpMUPOBAHUU
Kpyrosopa u (YHKIHMOHAJbHOM TPaMOTHOCTH 4YeJIOBEKa Ui PEIICHUs] MPAKTUYECKUX
3az1ay;

BJIa/ICHHE OCHOBOIOJIATalOIMMU XUMUYECKUMU OHATUSIMU, TEOPUSIMH,

3aKOHAMHU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEN
1 CUMBOJIMKOI;

BJIQJICHUE OCHOBHBIMM METOJAMH HAYYHOI'O IIO3HAHMS, HCIOJIb3YEMBIMU B XHMHHU:
HaOJII0/IeHue, OMHMCaHKe, U3MEPEHUE, IKCIIEPUMEHT; yMEHUEe 00pabaThiBaTh, OOBICHSITDH
pe3ysbTaThl MPOBEACHHBIX ONBITOB U JeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTb
MPUMEHSTh METO/IbI IO3HAHUS MTPU PEIICHUH IPAKTHUECKUX 3a]ay;

c(OPMHPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBEHHbIE OLIEHKU M MPOBOJUTH PAcUEThl IO
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;

BJaJICHUE NpPaBUIAMU TEXHUKH O€30MacHOCTH IPU UCHOJb30BAHUM XHUMHYECKHX
BEIECTB;

Cc(OPMHPOBAHHOCTh  COOCTBEHHOM MMO3UIMM IO OTHOIICHHIO K XHUMHUYECKOH
uH(pOpMalnu, MOJy4aeMON U3 Pa3HbIX UICTOYHHUKOB.



IIo okoH4YaHNH Kypca 00y4arimecs: 10JKHbI:

3HaTh OCOOCHHOCTH OPTaHWYECKHUX BEHIECTB M PEaKIUil, a TaKkKe HECKOJIIbKO BHIOB HMX
KjJaccu(uKkanuii; OCHOBHbIE IOHATUS OPraHUYECKOH XHMHHU; TEOPUI CTPOCHUS
OpraHMueckux coenuHeHuil A. M. ByTnepoBa; 0CHOBHbIE IPUHLIMIIBI CUCTEMATUYECKOU
HOMEHKJIATYpbl; OCHOBHBIE Pa3HOBUIHOCTH W30MEPUH OPraHUYECKUX COCIUHCHMI;
0COOEHHOCTH CTPOCHHUS

MOJIEKYJT M HM30MEPHUH, a TaKKe€ HOMEHKJIATYpy, METOJbl HOJIYy4YeHHUs, (U3NYECKHUEe U
XUMHUYECKHE CBOWCTBA BAXKHEHUIINX MPEICTABUTENEH OCHOBHBIX 4KJIACCOB OPraHUUYECKUX
BELICCTB; METOABI IIOJX0/a K PELICHUIO TUIIOBBIX PACYETHBIX 3a/1a4;

UMETh TMPEJCTABICHUE O TMPOMBIIUICHHBIX METOJax TIOJy4YeHUs U TepepaboTKu
OpPraHUYECKUX COEJMHEHHH; COBPEMEHHON XMMHYECKOM He(dTerazoBoil TEXHOJIOTHH; O
TECHOM B3aMMOCBSI3M OPraHUYECKONM XMMHUHU C HEOPTaHUYECKOW, pPaBHO KaK U C APYTrUMU
€CTeCTBEHHOHAYYHbIMM  JUCLMIUIMHAMH — (U3MKOH, SKOJOrHed M  OCOOEHHO
OHMOJIOTHEN;

YMETb Ha3blBaTb OPraHUYECKHE COCJUHEHMS II0 CUCTEMATHUYECKOM M TPUBHAIBHOU
HOMEHKJIAType; MPAaBUIBHO COCTaBISITH CTPYKTYpHBIE (DOPMYJIBI COCAMHEHUH, 3HAA WX
Ha3BaHMs; PEIaTh TUIIOBBIE PACUYETHBIE 3a/layM, B T. Y. HA ONPEIECICHUE MOJEKYJIAPHOU
(GopMyIbI HEM3BECTHOTO BEUIECTBA M Ha BBIXOJ IMPOAYKTA; HMCIOJIB30BATh 3HAHHUS 00
OTJENbHBIX KJIACCaX OPraHMYECKHX COCIMHEHUN IPU PELIEHUM KOMILIEKCHBIX 3anad
(uenoyek npeBpalleHui);

UCIOJb30BaTh MPHOOPETEHHBbIE 3HAHHUA M YMEHHsSI B INPAKTHUUECKOW JEATENBbHOCTH U
MOBCEIHEBHON JKM3HM JUISI OOBSCHEHMS] XUMHUYECKHX SIBJICHUH MPOUCXOJALIUX B
npupojie, ObITYy, M Ha MPOU3BOJCTBE, INOOAIBHBIX NpoOJeM, CTOALIMX Hepen
YeJI0OBEYECTBOM (COXpaHEHHE O30HOBOTO CIIOS, TTAPHUKOBBIN 3 (EKT, SHEPreTUIeCKUEe 1
CBIpbEBbIC NPOOJEMbI); MOHUMAHHUA POJU XMMUU B HAPOJHOM XO3SIMCTBE CTpPaHBI;
Oe3omacHoOro oOpaileHus ¢ rOpIOYMMHI U TOKCUYECKHMH BEILLIECTBAMH, HarpeBaTeJIbHbIMU
npubopaMy; BBIMOJIHEHHUS] PacyeToB, HEOOXOAMMBIX HpPU MPUTOTOBICHUU PAaCTBOPOB
3a/laHHOM KOHLIEHTPALIMHU, UCTIOIb3YEMBIX B OBITY M HA ITPOU3BOJICTBE

MeTanpeAMeTHBIMHM DPE3yJIbTaTAMU H3YYEHHUS Kypca «XUMHs» sBiIseTcs (HOpMUpOBaHHE
YHHMBEpCalIbHbIX Y4eOHbIX Aeiictuii (VY ).

Peevismusnvie YV/I.

CaMOCTOSITENIbHO OOHapyKUBaThb U (POPMYIUPOBATH y4yeOHYIO MpoOJIeMy, ONpEAesiTh
el y4eOHO! AeSTeNbHOCTH;

BBIJIBUTATh BEPCHH PEIICHUs MPOOIeMbI, 0CO3HABaTh KOHEUHBIN PE3yNbTaT, BRIOMPATh U3
NPEUIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHXKEHUS LIENIH;

COCTaBJIATh (MHAMBUYaJIbHO WIH B TPYIIE) [JIaH peIIeHHs MpoOIeMbl;

paloTas 1o I1aHy, CBEPATh CBOU JEMCTBUS C LIENbIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATh
OIIMOKH CaMOCTOSTEILHO;

B JIMAJIOT€ C YYUTEJEM COBEPLICHCTBOBATb CaMOCTOATENIBHO BBIPAOOTAHHBIE KPUTEPUU
OLICHKH.

lloznasamenvuvie YYJ/I:

aHaJIM3UpPOBaTh, CPAaBHUBATH, KJAcCUPUUUPOBATh M 0000mAaTh (GakThl U SIBICHHUS.
BbIABIATE IPUYMHBI U CIIEACTBUS MPOCTHIX SABJICHUH.

OCYILIECTBIISITh CPAaBHEHME, KIACCU(PUKALMIO, CAMOCTOSITEIIbHO BbIOWpass OCHOBAaHUS U
KPUTEPUN U1 YKa3aHHBIX JIOTMUECKUX OIEpaltii;

CTPOUTH  JIOTMUECKOE pAaCCyKIEHHE, BKJIIOYAIOIIEe YCTAaHOBJIEHHWE MPHUYUHHO-
CJIEICTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMAaTHYECKHE MOJIEIM C BBIICJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
o0ObeKTa.

COCTABJISATh TE€3UCHI, PA3JINYHbIE BU/IbI IUNIAHOB (IIPOCTHIX, CIOXKHBIX U T.IL.).



* mpeoOpa3oBbIBaTh HHPOPMAIIMIO M3 OJHOTO BHJA B APYroi (TaOIUILy B TEKCT U TIp. ).
* yMEThb ONPEAETATH BO3MOXHBIE HCTOYHHUKM HEOOXOIMMBIX CBEJCHUH, NPOU3BOIUTH
NOUCK MH(POPMALINH, AaHATU3UPOBAThH M OIICHUBATH €€ TOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMocCTOSTENbHO OPTaHU30BBIBATh Y4€OHOE B3aUMOJICHCTBHE B rpymre (OnpenessTs olmme
IeJTH, PAaCIIPENeNIATh POJIH, IOTOBAPUBATHCSA APYT C APYTOM H T.JI.).

Hpe}IMeTHLIMI/I pedyJbTaTaMi U3YUCHUA MPCAMCETA ABJIAIOTCA CICAYIOIUC YMCHU!
® OCO3HaHHC pOJIM BEHICCTB:
- ONPCACIIAATDL POJIb PA3JIMYHBIX BEIICCTB B IMMIPUPOAC U TCXHUKC,
- OOBSICHATD POJIb BEIICCTB B UX KPYTI'OBOPOTE.
¢ PpacCMOTPCHUEC XUMHUUYCCKUX ITPOLICCCOB:
- HPUBOJHUTDH IIPUMEPBI XUMHUUYCCKUX ITPOLECCOB B IIPUPOCL,

- HaXOAUTb YEPThl, CBUJIETEILCTBYIOLIME 00 OOMIMX NMPU3HAKAX XUMHUYECKHUX MPOLIECCOB U
UX PA3INYUAX.
*  HCIIOJIb30BaHME XUMUYECKUX 3HAHUH B OBITY:
— OOBSCHATH 3HAUECHUE BEIIECTB B KU3HU U XO3SHCTBE YEIIOBEKA.
*  OOBSACHATH MHUP C TOYKH 3PECHUS XUMHH:
— IIEPEUUCIIATh OTIIMYUTEIIbHBIE CBOMCTBA XMMUYECKUX BEILIECTB;
— pa3yinyaTb OCHOBHbIE XUMUYECKUE MPOLIECCHI;
- OIIPE/IEIIATh OCHOBHBIE KJIACChl HEOPTaHUYECKHUX BEILECTB;
- IOHUMATh CMBICII XUMUYECKUX TEPMUHOB.
*  OBJAJCHUE OCHOBAMH METOJOB MTO3HAHUS, XapaKTEPHBIX JJIsI €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOJbl XMMUUECKON HayKu (HAOJIOJIEHUE, CPAaBHEHUE, SKCIIEPUMEHT,
U3MEpEHHE) U UX POJIb B MO3HAHUU TIPUPO/IBI;
- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSCHSATH UX PE3YJIbTATHI.
* yYMEHME OLICHMBATh MOBE/ICHUE YEJIOBEKA C TOUKH 3PEHUS XUMHUECKOH 0€30MacHOCTH 110
OTHOLIEHUIO K YEJIOBEKY U IPUPOJIE:
- MCIIOJIb30BaTh 3HAHWUSA XUMHUU IPU COOJIOACHUU NPaBUII MCIOJIB30BaHMUS OBITOBBIX
XUMHUYECKHX TPEeraparos;
- pa3IuyaTh onacHble U Oe30MacHbIe BELIECTBA.

TemaTnyeckoe NJIaHMPOBaAHUE

Ne Haspanwue tem B ToM uncie
Bcero | Teopust | IIpakTuyeckue KoHnTponbHbie
paboTsI paboThI
1 | BBenenmue 4 4
2 | Teopus  crpoeHus 7 6 1
OpTraHUYECKUX
COEIMHEHMI
3 | Xumuyeckue peakuuu B 3 3
OpraHUYeCKON XUMHUHU
3 | YrueBomgoposl. 18 15 2 1




Kucnoponconepxkariue 23 17

COEIMHEHHS.

A3zotcoaepxkaiue 8 5

Bbuonornyecky akTUBHbBIE 3 3

Pe3epBHOE Bpems. 4 4
BCET'O 70 57
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