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10 kaace
MNOSACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma 3J€KTHMBHOTO Kypca «PelieHue pacdeTHBIX M SKCHEPUMEHTAIbHBIX
3ama4y no xumMum» s 10 kimacca cocraBiieHa Ha OCHOBE CJENYIOIIMX HOPMATHBHBIX aKTOB U
y4eOHO-METOIMYECKUX JOKYMEHTOB!

Jlannasi paboyas mporpaMma COCTaBJIeHA B COOTBETCTBHHU C IOKYMEHTAMHU:

[Ipuka3z MunuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit denepaunu
ot 17 mast 2012 roga N 413 «O06 yrBepxkacann (heneparbHOTO TOCYAaPCTBEHHOTO
00pa30BaTEIILHOTO CTaHIAPTa CPEIHETO 00MIero 00pa3oBaHus» (C M3MEHEHUSIMH Ha 29 UIOHS
2017 rona);

JIOKYMEHT ¢ U3MEHEHUSIMU, BHECEHHBIMMU:

[Ipuka3z MunuctepcTBa obpa3oBanus 1 Hayku Poccuiickoit @enepaunn «O
BHECEHUHU U3MEHEHUH B puka3 MuHucTepcTBa 00pa3oBaHus U HayKu poccuiickoil denepanun
oT
17 mast 2012 1. Ne 413 «O6 yTBepxkaeHNH deaepaTbHOro rocyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpenHero (mojHoro) obuiero oopazoBanus» ot 29 nexadbps 2014 r. Nel1645;

[Ipuka3z MunuctepcTBa oOpazoBanus 1 Hayku Poccuiickoit @enepannu «O
BHECEHUHU U3MEHEHHH B (eiepalibHbII rocy1apCcTBEHHBIH 00pa30BaTENIbHBIN CTaHAAPT CPEIHETO
oOuiero o6pa3oBaHusl, yTBEPKIEHHBIN MprKa3oM MuHHCTEpCTBa 00pa30BaHUs U HAYKU
Poccuiickoit ®enepanuu ot 17 mast 2012 r. Ne 413» ot 31 gexabps 2015 r. Nel578;

[Ipuka3z MunucrepcTBa o6pazoBanus u Hayku Poccuiickoit @eaepanuu ot 29.06.
2017 1. Ne 613 «O BHeceHMHU U3MEHEHHH B (eZiepabHbIN TOCYAapCTBEHHBIN 00pa30BaTEIbHBIN
CTaHJapT cpeiHero oouero ooOpa3oBaHusl, yTBEPKACHHBIHN nMpuka3oM MUHHCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012r. Ne413»

[IpumepHas ocHOBHas oOpa3oBaTelibHasl IPOrpaMMa CpeHEero 00IIero
obpazoBanus (OnoOpena pemnenneM (denepabHOTo y4eOHO-METOANIECKOTO OOBEAMHEHUS TI0
obmemy oOpazoBanuio (mpoTokoJI oT 28 utoHs 2016 Ne2/16-3) [ DneKkTpoHHBIN pecypc].-
URL:http://fgosreestr.ru/;

Paboyas mporpamMmma 3neKTHUBHOTO Kypca paccuutana B 10 kmacce Ha 34 yaca B roj, u3
pacdeTta - 1 yueOHBIN Yac B HEJIEIIO.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA DJIEKTUBHOI'O KYPCA
JIN4YHOCTHBIE Pe3yJIbTAThI

JInuyHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHMI o0ydaromuxcsd K cede, K cBoOeMy
310POBbI0, K NO3HAHMIO ceOs:

e oOpueHTalus OOydallUXcs Ha JOCTHKEHHE JIMYHOIO CYacThs, pPEATU3aLUI0
IIOBUTUBHBIX JKHU3HCHHBIX IEPCIICKTUB, WHUIIUATUBHOCTD, KpCaTUBHOCTD, TOTOBHOCTbH u
CMOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIENICHHIO, CIOCOOHOCTh CTAaBUTh IIEIM WM CTPOHTH
KHU3HCHHBIC ITIVIaHBI,

® TOTOBHOCTb M CIOCOOHOCTH OOYy4YaroOIIMXCS K OTCTaWBAHMIO JIMYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS,;

® TOTOBHOCTb M CIIOCOOHOCTh OOy4aroUmIMXcs K CaMOpa3BUTHIO U CAMOBOCIHUTAaHUIO B
COOTBETCTBUU C 00I11€YEI0BEYECKHUMH IEHHOCTSIMH.

JInuHocTHBIE pe3yabTaThl B cepe oTHomeHuii odyuyarommxess kK Poceun kak k
Poaune (OTeuecTBy):

® poccuiicKkas UIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHMIO POCCUNCKON MJIEHTUYHOCTH B
MOJIUKYJIIbTYPHOM ~ COLIMYME€, YYBCTBO NPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoaa u cyabpbe Poccun, matpuoTusm;

®  YBAXKEHHME K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH nepen PoamHou, ropaocty 3a
CBOM Kpaii, cBOX0 PosmHy, Mpouuioe 1 HacTosIee MHOTOHAIMOHAIBLHOTO Hapoaa Poccun.

JINYHOCTHBIE pe3yJbTaThl B c(pepe OTHOUMIEHUI 00YUYAIOUIUXCA C OKPYKAK UMM
JIOAbMU:

® HPaBCTBEHHOE CO3HAHHWE U TIOBEJCHHE HAa OCHOBE YCBOCHHS OOIICYETOBEUECKUX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHWS W TOBEICHUS B IOJIUKYJIbTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHAJIOT C IPYTHMMH JIIOJAbMH, TOCTUraTh B HEM B3aWMONOHUMAaHUS, HAXOAUTh
oOurue eIy U COTPYAHUYATh JUISl UX JOCTHKECHHUS,

® T[pPUHATHE  TYMAaHUCTUYECKUX  LEHHOCTEH, OCO3HAHHOE,  YBAXKWTEIBHOE U
no0OpoxenaTenbHOe OTHOIICHHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

®  CIIOCOOHOCTBH K CONEPEKUBAHUIO U (POPMUPOBAHUE MMO3UTUBHOTO OTHOLICHHS K JIOJISM,
B TOM 4YHCJI€ K JIMLaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMHM 3JI0POBbSI U WHBajJHaaM; OepexkHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUICHHE K (PU3NYECKOMY M IICHXOJIOTUYECKOMY 3/I0POBBIO
JOPYTUX JIFOJIEH, YMEHUE OKa3bIBaTh MEPBYIO MOMOUIb;

e (opmupoBaHHE BBIPAKEHHOW B MOBEJEHWM HPABCTBEHHON MO3ULIMH, B TOM 4YHUCIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOODPY /100pa, HPAaBCTBEHHOTO CO3HAHUS M MOBEIEHHUS Ha OCHOBE
YCBOGHHS  OOIIEYENIOBEYECKMX IIEHHOCTEH W  HPAaBCTBEHHBIX UYYBCTB  (4YecTd, J10JITa,
CIPaBEUTMBOCTH, MUJIOCEPIUS U IPYKEI00us);

® pa3BUTHE KOMIIETCHLUUM COTPYIHUYECTBA CO CBEPCTHHKAMHU, JACTbMH MJIAJIIETO
BO3pacTa, B3pOCIbIMU B 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-MCCIeA0BaTEIbCKOM,
MIPOEKTHOM U IPYTUX BUJAX AEATEIbHOCTH.

JInyHOCTHBIE pe3yJabTaThl B c(pepe OTHOLICHHH 00y4alOIIUXCH K OKPY/KAKOLIEeMy

MHPY, )KUBOH NPHPOJE, XyI0:KECTBEHHON KYJIbTYype:

®  MHUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pAa3BUTHS HayKH,
3HAYMMOCTH HAYKH, F'OTOBHOCTb K HAY4YHO-TEXHHUYECKOMY TBOPYECTBY, BJIAJACHHUE JOCTOBEPHOM
uHpopMmanue O MepeloBBIX JOCTHKEHHMSIX M OTKPBITUSX MHPOBOH M OTEUECTBEHHOM HAyKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpONUCTBE MUpPa U OOIIECTBa;

® TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHHMIO, B TOM YHCJIE CamMoOOpa30BaHUIO, Ha
MPOTSHKEHUH BCEH KU3HM; CO3HATEIbHOE OTHOIIEHUE K HEITPEPHIBHOMY 00pa30BaHHIO KaK yCIOBUIO
yCIEIHOM npodeccHoHANbHON 1 00IECTBEHHOM eI TeNbHOCTH;



®  DKOJIOTHYECKas KyJIbTypa, OCpPEe)KHOE OTHOIICHUS K POJHOW 3emiie, HPUPOIHBIM
OorarcrBam Poccuu u Mupa;

®  OCTETHYECKOE OTHOIICHUS K MHPY, TOTOBHOCTH K 3CTETHYECKOMY OOYCTPOUCTBY
COOCTBEHHOTO OBITA.

JInyHOCTHBIE  pe3yJbTaThl B cpepe  (PU3NYECKOro, IMCHXOJOIHYECKOrO,
COLMATIBHOIO M AKA/IeMUYeCKOro 0JIaronoy4yusi 00y4aronmuxcs:
e  ¢usnueckoe, SMOLMOHAIIBHO-IICUX0JIOTHYECKOE, COLIMAJIBHOE OnaromnoJryune
oOyJaromuxcss B JKM3HH 0Opa30oBaTEeNbHON OpraHU3aIfH, OIIYIICHHE IEThbMH O€30IacHOCTH U
TICUXO0JIOTUYECKOT0 KoMpopTa, HHPOPMAITMOHHOHN 0€301TaCHOCTH.

MeranpeaMeTHble pe3yabTaThl
1.PeryasitTuBHbIe YHHBepcaJbHbIe YUeOHbIe JelcTBUS
BbInycKHUK HAy4YUTCS:

®  CaMOCTOSATENILHO OMNpEeNATh IIeJH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM
MOXHO OTPEACIUTD, YTO 11eJb JOCTUTHYTA;

® OIICHMBAaTh BO3MOJXKHBIE TIOCJIECACTBUS  JOCTHIKCHHS  TOCTaBJICHHOM IeIM B
NESTETPHOCTH, COOCTBEHHOM JKM3HHM W JKU3HH OKPYXKAIOIMIUX JIIOJIEHd, OCHOBBIBAsACH Ha
COO0OpaXEHUSIX ITUKU U MOpaJI;

e CTaBUTh U GOPMYIHUPOBATH COOCTBEHHBIC 3a7aUul B 00pa30BATEIbHOMN JEATEIHLHOCTH U
KU3HEHHBIX CUTYaIHSIX;

® OIICHWBATh PECYPChl, B TOM YHCIE BpeMs W Jpyrue HeMaTepuaabHbIE PEeCcypCHl,
HEOOXOUMBIE JIJIs1 TOCTHKEHHS TIOCTABJIICHHOM 11€J1H;

e BbIOMpaTh MyTh JOCTMXKEHMS IIeNiM, IUIAHUPOBATh pELIEHHE IOCTaBIEHHBIX 3ajad,
ONTUMM3HPYS MaTepHalIbHbIE 1 HEMaTepHalbHbIE 3aTPaThI;

e  OpraHu3oBbIBaTh A(PPEKTUBHBIN MOHCK PECYpCOB, HEOOXOOUMBIX Ui JOCTHXKEHUS
MMOCTaBJICHHOM 1IN,

®  COIOCTaBIISATh NOJYYEHHBIN PE3YybTAT AESATEILHOCTH C TOCTABJIEHHOM 3apaHee 1eNblo.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIe 1elCTBHS
BbINMyCKHUK HAYYUTCS:

® WCKaTh M HaXoAUTh OOOOIIEHHbIE CHOCOOBI pElIeHUs 3aJady, B TOM YHCIHE,
OCYILIECTBIISITh Pa3BEPHYThII UH(POPMAIIMOHHBIN MOUCK U CTABUTh HA €T0 OCHOBE HOBbIE (yueOHbIE
Y TIO3HABATeIIbHbIC) 3a/1a4H;

® KpUTHYECKH OILIEHMBATh W HWHTEPIPETHPOBATH HHPOPMAIMIO C PA3HBIX IMO3UIIHA,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B UHDOPMALIMOHHBIX HCTOYHUKAX;

®  WCIOJIb30BAaTh pa3lIMYHbIE MOJEIbHO-CXEMAaTHUYeCKUe CPEACTBA JUIsl MPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3€W M OTHOIICHUH, a TaKKe MPOTUBOPEUMii, BHIABICHHBIX B UH(POPMAIIMOHHBIX
HCTOYHUKAX;

®  HaxOJUTh U MPUBOJAUTH KPUTUUYECKUE apTYMEHTHI B OTHOIICHUU JCUCTBUN U CYKJIEHUN
JIPYroro; CIOKOWHO M Pa3yMHO OTHOCUTBCS K KPUTUYECKMM 3aMEUaHUSIM B OTHOUICHUHU
COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

®  BBIXOJUTH 32 PaMKH y4eOHOTO MpeAMETa M OCYIIECTBISATH IIeJICHANPaBICHHBINA MOUCK
BO3MOXHOCTEH ISl IIMPOKOTo MEPEHOca CPEACTB U CIOCOOOB IEHCTBUS;

e BBICTpPaWBaTh  HMHIUBUAYAIbHYIO  OOpa30BaTelbHYIO  TPACKTOPUIO,  YUUTHIBAs
OTPaHUYEHUS CO CTOPOHBI APYTUX YUACTHUKOB U PECYPCHBIE OTPAHUYEHHS;

®  MEHSTh U yJIePKUBATh pa3Hbl€ MMO3UILIMU B IO3HABATEIHHOM 1€ATEIbHOCTH.

3. KomMyHUKaTMBHbIe YHHBepcaJlbHble Y4eOHbIe AeiicTBUSA



BbInycKHMK HAy4YUTCS:

®  OCYIIECTBJISThH JICIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHHUKAMU, TaK U CO B3POCIBIMHU
(kak BHYTpH 00Opa30BaTeNbHON OpraHU3alliy, TaK U 3a e¢ MpeAesiaMu), oA0NpaTh MapTHEPOB IS
JICIOBOM KOMMYHHKAIIMM HCXOJl M3 COOOpaXKCHHW pe3yIbTATHBHOCTU B3aMMOJCWUCTBHS, a HE
JIMYHBIX CUMIIATHM;

® [pU OCYIIECTBICHUU TPYNIOBON pabOThl OBITh KaK PYKOBOAMTENIEM, TaK U YICHOM
KOMaH/Ibl B Pa3HBIX POJIsSIX (T€HEpaTop HUICH, KPUTUK, HCIIOIHUTEb, BBICTYNAIOIIUMA, SKCIEPT U
T.1.);

®  KOOPIWHUPOBATH M BBHIMOJHATH PAa0OTy B YCIOBHSX PEAIbHOr0, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

®  pa3BEepPHYTO, JOTUYHO M TOYHO H3JIaratb CBOIO TOYKY 3PEHUSI C HCIOJb30BaHUEM
aJICKBAaTHBIX (YCTHBIX U MMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

® pacro3HaBaTh KOH(IMKTOTEHHBIE CUTYallMd W MPEAOTBpAIIaTh KOHQMIMKTHI 10 HX
aKTUBHOM (ha3bl, BBICTpAWBATh JICJTOBYID W 00pa3oBaTelbHYIO KOMMYHUKAIIMIO, H30eras
JUYHOCTHBIX OLICHOYHBIX CYXKJIECHUH.

IIpeaMeTHBIE pe3y/ibTaThl

OoOyuaromuiicss Ha 0a30BOM YPOBHE HAYYUTCH:

eroHMMaTh (usnueckuil cMmeicn llepuoanueckoro 3axkona J[.UM. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBHCHMOCTh CBOWCTB XHMHYECKUX AIEMEHTOB U 0Opa30BAaHHBIX UMH BEIIECTB
OT DJIEKTPOHHOTO CTPOCHUS aTOMOB;

® IPUMEHSTH TPABWJIa CHCTEMATHYECKOW MEXIyHApOJIHON HOMEHKJIATYPHI KakK CpeICTBa
pa3MyYeHUs U UICHTH(DUKALNY BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

® COCTaBJISITh MOJICKYJSIDHBIE H CTPYKTYpHbIE (OPMYJbl OPraHMYECKHX BEIIECTB Kak
HOocHTEeNed WH(POPMAIMK O CTPOSHHHM BEIIECTBA, €r0 CBOWCTBAX U TPHUHAUICHKHOCTH K
OTIpENICIICHHOMY KJIacCy COCIMHEHHIA;

® XapaKTepH30BaTh OPTraHUYECKHE BEIIECTBA TI0 COCTAaBY, CTPOCHUIO U CBOWCTBaM,
YCTaHABJIMBATh IPUYMHHO-CJICICTBECHHBIC CBS3H MKy JaHHBIMU XapaKTEPHUCTUKAMH BEIIECTBA,

® IPUBOJIUTh TIPUMEPbl XUMHUYECKHX DPEaKIUH, pPacCKPHIBAIOIIMX XapaKTEPHbIC CBOWCTBA
TUIIUYHBIX TPEJICTaBUTENICH KIACCOB OPraHMYECKHX BEHICCTB C IIEIBI0 WX HACHTH()HUKANUU U
00BsicHEHUS 00JIaCTH IPUMEHEHUS;

®BJIAJICTh NPAaBWIAMU U TpUeMaMH Oe30TMacHOi pabOThl ¢ XMUMHUYECKHMHU BEIICCTBAMH U
1a00paTOPHBIM 000PYI0BAHHUEM;

®IPOBOJIUTH PACUEThl HA HAXOXJICHUE MOJCKYJIAPHOH (OPMYNBI  yIIIEBOJAOPOAA IO
MPOJYKTaM CrOpPaHHS W IO €ro OTHOCUTEIBHON IUIOTHOCTH M MAacCOBBIM JOJIIM DJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAB;

®BJIAJICTh IpaBHJIAMH OE30MIaCHOTO OOpallleHUs] C CIKUMH, TOPIOYMMU H TOKCUYHBIMH
BEIICCTBAMHU, CPEIICTBAMH OBITOBOM XHMMHHU.

OOy4aromuiicss Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTb HAYYHThCH:

® yCTaHABIMBAaTh T'€HETUYECKYIO CBSI3b MEXJy KJIacCaMd OPraHUYECKUX BEILIECTB IS
000CHOBaHMS NMPUHLUIHAILHONW BO3MOKHOCTH TOJTYYEHHUS] OPraHUYECKUX COEIMHEHUM 3aJaHHOTO
COCTaBa U CTPOECHMUSL.

® [IPOBOJIUTH PAacyeThl HA OCHOBE XUMHUUECKUX (POPMYI U YpaBHEHUH peakIMii: Hax0XIeHUE
MOJIEKYJISIPHOM (OPMYIJIbI OpPraHMYecKOro BeElIeCTBa MO €ro IUIOTHOCTH W MAacCOBBIM JIOJSIM
JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WJIM IO IPOAYKTaM CrOpaHUs; PAacyeTbl MAacCOBOM J0JIH
(Maccel) XMMHUYECKOTO COEAMHEHHUS B CMECH; pacyeThl Macchl (00beMa, KOJMYECTBa BEIECTBA)
MPOIYKTOB PEaKIMH, €CJIM OJTHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH); pacueThl MaCCOBOM



WM 00BEMHOM A0JIK BbIXOJa IMPOAYKTA pPCaKIHU OT TCOPCTUUCCKHU BO3MOKHOTO;, pPACUCTLL
TermoBoro 3¢ddekra peakuu; pacyeTbl 0ObEMHBIX OTHOLICHHHA T'a30B MPU XUMHUYECKHX PEaKIIHIX;
pacueTsl Macchl (00beMa, KOIMYECTBA BEIECTBA) MPOIYKTa PEAKIMH, €CIIN OJHO U3 BEIECTB JIaHO
B BUJIC PACTBOpPA C ONPEICICHHOW MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

® OIIMCHIBATH COCTOSIHME JJIEKTpOHA B AaTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-
MECXaHUYCCKUX Hpe,Z[CTaBJIeHI/Iﬁ O CTPOCHHMHU aToMa IJId 00BICHEHUA PE3YJIbTAaTOB CICKTPAJIBLHOI'O
aHAJIM3a BEILECTB.

COJAEPKAHME JSJIEKTUBHOI'O KYPCA

Tema 1. Pacuersl no xumuyeckum popmyaam (5 4.)

OcCHOBHBIEC TIOHATHS U 3aKOHBI XUMHUH. BelecTBo, XUMHUECKUI JIEMEHT, aTOM, MOJIEKYJIa.
3aKOH COXpaHEHUs MacChl BEIECTB, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABorajpo. KommuecTtBo
BEIIIECTBA, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM oObeM Ta30oB. MaccoBas foJia. Breraucienue
MaccOBOM JI0JIM XUMHUYECKOTO JIEMEHTa B COeIMHEHHH. BbIBo Xumudeckoil GopMysbl BellecTBa
[0 MaCCOBBIM JOJSIM 3JIeMEHTOB. OTHOCHUTEIbHAS MJIOTHOCTh T'a30B. YCTAHOBJIEHHE MpOCTeHiIeit
(dbopMynbl BelleCTBA 1O MAacCOBBIM JIOJISIM DJIEMEHTOB C MCIOJIb30BaHUEM aOCOJIOTHOW U
OTHOCHUTEJNIbHOM MJIOTHOCTH BellecTBa. BbiBo (popMyIbl BemiecTBa Mo OTHOCUTEIBHON MIOTHOCTU
ra3oB 1 Macce (00beMy WM KOJIMYECTBY) MPOIYKTOB CTOpPaHHMSL.

Tema 2. BoiuncjieHus No ypaBHeHUSIM XUMHYecKUX peakuuii (14 4.)

XHWMHUYECKHE PpEAKUUU. YPAaBHEHUS XUMHUYECKHMX peakiuui. Bperuucinenne waccsl
(konmmuecTBa, 00BEMa) BEIIECTBA IO M3BECTHOW Macce(KOJMYECTBY, OOBEMY) OJIHOTO U3
BCTYNMUBIIMX B PEAKIWI0 WM TIOJTYYUBIIMXCS BeEHIecTB. TeruoBod d3((eKT peaxiuw.
Tepmoxumuueckue ypaBHeHHs! peakuuid. PacueTsl TeroBoro 3d@dexra peakiuu 1Mo AaHHBIM O
KOJIn4ecTBe (Macce, 00bEMYy) OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB M KOJUYECTBY
BBIJICTISIONIEHCS WM TOTJIOIIAONIEHCS TeIIoThl. BpluncieHne macchl (KOJU4ecTBa, o0bema)
MPOJIyKTa PEaKIuu, €ClIU OJJHO U3 UCXOTHBIX BEIIECTB JAaHO B U30OBITKE.

XUMHUYECKHE CBOWCTBA YIIIEBOJOPOIOB U CIIOCOOBI UX MOTYYEHHUSI.

Cxembl TpeBpalleHUM, OTpa)KalOIIMe TEHETUYECKYI0 CBSA3b MEXIY YIJIEBOJOPOJAMU:
OTKPBITHIE, 3aKPBIThIC CMELIaHHbIE.

Brruncinenne wmaccel (0ObeMa) MPOJAYKTAa peakIuu 10 M3BECTHOM Macce (00bemy)
HCXOJIHOTO BEILIECTBA, COJEPIKAILETO OMPEeIEHHYI0 MAaCCOBYIO JIOJIIO IIPUMeceH.

Brruncnenue MaccoBoil Ui 00beMHOM JI0JIM BBIXOJA MPOJYKTA PEAKIMU OT TEOPETUUECKH
BO3MOXHOTO.

Brruncnenue npoieHTHOTO COCTaBa CMECH BEILECTB, BCTYIMHUBIINX B PEAKIIHIO.

Cxembl TIpeBpallIeHUi, OTpaXKaroIie TeHETUYECKYIO CBSI3b MEXKY KIIaCCaMH OpraHUYeCKHUX
COeIMHEHUH (COCTaBUTh YPAaBHEHUSI COOTBETCTBYIOIIUX PEAKIUA)

CocraBieHre U OCYIIECTBICHUE CXEM MPEBPAICHUN, OTPAXKAIOUINX F€HETHYECKYIO CBS3b
MEXIy K1acCaMy OPraHN4eCKUX COCTUHEHHI.

Tema 3. Xumuueckuii 3j1eMeHT (3 4.)

Crpoenne u cocrtaB aroma. CocTaBlieHHE D3JEKTPOHHBIX M 3JIEKTPOHHO-TpadUUYecKuX
dbopMyn aTOMOB XHUMHUYECKHX DJJEMEHTOB. BaleHTHOCTh W CTENEHb OKUCICHHUS XUMHUYECKUX
3JIEMEHTOB.

[Tepuoguuecknii 3akoH. CpaBHUTENbHAs XapaKTEPUCTHKA XMUMHUYECKHUX DIIEMEHTOB MO HX
MOJIO’KEHHIO B MOPSAKOBOM CHCTEME XMMUYECKHUX JIEMEHTOB U CTPOEHUIO aToMa.

Tema 4. Bemectso (S 4.)

[TocTosiHHas ABoraapo. BeluucieHne CTPyKTYpHBIX €AMHHUII B OMPEIEIEHHOM KOJIUYECTBE,
Macce win oObéme BemiecTBa. CrocoObl BBIpaXKEHHS KOHIIGHTPALlMU pacTBOPOB (MaccoBad,
MossipHasi). Kpucranmoruaparsl.

Tema 5. Xumnueckue peakuuu (7 4.)



I'eHeTndeckass CBs3b MEXKAY KiIacCaMHU HEOPraHMYECKMX M OpPraHUYEeCKUX BEIIECTB.
Tepmoxumuyeckne ypaBHeHUs peakuuil. TemoBoil s¢p¢ext peakmuu. CKOPOCTh XHMHUYECKOH
peakuuu.
Peakuuu B pactBopax anektponauToB. ['maponus coneid, pH pactBopos.

TEMATHYECKOE IINTAHUPOBAHHUE

Homep Ha3Banue pasnena/TeMsbl KosmnyecTBo yacos
pa3aeiia/TeMbl
Tewma 1. Pacuers! no xummnueckum popmynam 5
Tema 2. Beluncienus 110 ypaBHEHUsIM XUMHYECKUX PEaKIUN 14
Tewma 3. XUMHUYECKUHN DJIIEMEHT 3
Tema 4. BemectBo 5
Tewma S. XHWMHUYECKUE PEAKIIUN 7
Uroro 34
KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE
10 kaacc
Ne HasBanmue pa3nena/moapasaesa/ KoauuecTBo Jara
n/n TeMbI YPOKa 4acoB MJIaH \ paxT
Tema 1. Pacuersl no xumuyeckuMm popmyaam (5 4.)
1. Beruncienue ¢ uCroab30BaHUEM TOHATUN 1 06.09.2018
«KOJIMYECTBO BEIIECTBAY», «IUCIO ABOTaipoy,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM.
2 BrramcineHrne MacCoBOM JOJH XUMHUYECKOTO 1 13.09.2018
3JIEMEHTA B COCIUHEHUH U BBIBOJ (DOPMYJIBI
BEIIECTBA 10 MACCOBBIM JIOJISIM JIEMEHTOB B HEM.
3 YcTanoBneHnue npocreiiieii Gopmysbl BeniecTBa 1 20.09.2018
10 MacCOBBIM JIOJISIM SJIEMEHTOB C
UCII0JIb30BaHNEM a0COTIOTHON U OTHOCUTEIHHON
TUIOTHOCTH BEUIECTBA.
4 BriBog popmyiibl BeriecTBa o OTHOCUTEIHHON 1 27.09.2018
IUIOTHOCTU U Macce (00beMY WM KOJTUYECTBY)
MIPOJIyKTOB CTOpPaHUsL.
5 Kontponbhas padorta Nel o reme «PacyeTsl 1mo 04.10.2018
XUMHUYECKUM (hopmymam»
Tema 2. Boiuncjienus 1o ypaBHeHUsIM XUMHYeCKUX peakuuii (14 4.)
6 Brruucnenus macchl (KoJmyecTBa, o0beMa) 1 11.10.2018
BEIleCTBA N0 U3BECTHOMY KOJIMYECTBY (Macce,
00BbEeMY) OJTHOTO M3 BCTYNHBILIUX B PEAKIHIO UITH
ITOJIYYUBIINXCS BEIECTB.
Pacuets! TemoBoro 3¢dexra peakuuu. 1 18.10.2018
8 Brruncnenue macchbl (06beMa WM KOJTHYECTBA) 1 25.10.2018
IIPOJIyKTa PEAKLUH, €CIIN OJJHO U3 pearupyroumx
BEIIECTB JJAHO B U30BITKE.
9 CocraBieHHe pacueTHBIX 3a/1a4 10 YPAaBHEHUAM 1 01.11.2018

PCaKIUN.




10

CxeMmbl ITpeBpALICHUI 0TpaXKaronInuxX
TFEHETUUYECKYIO CBSI3b MEXAY YIJIEBOJOPOIaMU U
UX NIPOU3BOIHBIMHU.

15.11.2018

11

CocraBiieHHE U OCYILECTBICHUE CXEM
IIPEBPALLEHUH, OTPaXKAIOIINX T€HETUYECKYIO
CBSI3b MEXK/y YIVIEBOJOPOAAMHU U UX
IIPOM3BOIHBIMH.

22.11.2018

12

Brruucnenue maccel (00beMa) MpoayKTa peakiuu
10 U3BECTHOM Macce (00beMy) UCXOTHOTO
BEIIECTBA, COAEPKAILEr0 NPUMECH.

29.11.2018

13

Brruncienue MmaccoBoil Wi 00EMHOU 10U
BBIXOJIa TPOAYKTA PEAKLIHUH OT TEOPETUUECKHU
BO3MOKHOTO

06.12.2018

14

Brruucnenue cocraBa cmecu Bemiects (%)
BCTYNMBIIEH B PEAKIMIO.

13.12.2018

15

CxeMmbl IpeBpaIeHUI 0TpaXKaronInxX
TEHETUYECKYIO CBA3b MEXK/y YIJIEBOJIOPOIAMHU U
KHCIJIOPOJICOAEPKAUMHU OPTraHUnYECKUMHU
COECIMHEHUSIMU.

20.12.2018

16

CocraBiieHHE U OCYIIECTBIEHUE CXEM
MIPEBpALICHUM, OTPAKAIOIINX T€HETHYECKHE
CBSI3U MEXY YII€BOAOPOJaMHU U
KHCJIOPOJICOAEPKAIUMHU OPTraHUYECKUMHU
BEILIECTBAMU.

27.12.2018

17

I'emeTnueckas CBI3b aMHHOKHCIIOT C ApyrumMu
KjJ1acCaMH OpraHu4CCKUX COC,I[I/IHGHI/Iﬁ

17.01.2019

18

Cxembl mpeBpalieHui 1Mo TeMe
«A30TcoepKaliue COeTMHEHHS

24.01.2019

19

KonTtponbnas padota Ne 2 o teme
«Bbluncnienus Mo ypaBHEHUSIM XUMUYECKHX
peaKuiny

31.01.2019

Tema 3. XumMudeckuii 3j1emMeHT (3 4.)

20

Crpoenue atoma. M3otonbl. CocTaBieHue
ANIEKTPOHHBIX U AJIEKTPOHHO-TpahUIECKUX
(hopMysT aTOMOB XUMHUYECKHX AJIIEMEHTOB

1

07.02.2019

21

BaneHnTHOCTB U CTEICHh OKHUCIICHHUS

14.02.2019

22

[Tepuoauueckuii 3akoH. CpaBHUTEIbHAS
XapaKTePUCTUKA XUMUYECKHUX DIIEMEHTOB M0 UX
MOJIOKEHUIO B TIEPUOIUIECKON CUCTEME U
CTPOEHUIO aTOMa

21.02.2019

Tema 4. BeruecTrBo

(54.)

23

3anauyn Ha pacuéThl Macc, 00bEMA BEIIECTB U
YHCIIa YaCTHIL B 3THX BEIECTBAX

28.02.2019

24

321,[[21‘11/1 C UCITOJIb30BAHUCM PA3HBIX CII0CO00B
BbIPAKCHHUA KOHIOCHTPALIUH PACTBOPOB.

07.03.2019

25

[IpuroroBiieHHe pacTBOPOB C 3aJaHHOU
MOJISIPHOW KOHIIEHTPALUEM.

14.03.2019

26

[IpuroToBiieHNE pacTBOPOB C OIPEAECICHHON
MaccOBOM JI0JIEM paCTBOPEHHOTO BEILIECTBA.

21.03.2019

27

Kpucrannoruaparsl.

04.04.2019




Tema 5. Xumnueckue peakunu (7 4.)

28 | Llernouku npeBpalieHuii, 0Tpaskaroue 1 11.04.2019
TeHETHYECKYIO CBSA3b MEX]y KiIaccaMu
HEOPraHWYeCKUX U OPTaHUYECKUX BEUIECTB.

29 | Pacuérsl 0 TEPMOXMMHUYECKUM YPaBHEHUSAM 1 18.04.2019
peakuuii. TernnoBoit 3pPexT XuMuyeckou
PEAKLIMH.

30 | CkopoCTh XMMUYECKOM PEAKIUU U €€ 1 25.04.2019
3aBUCHUMOCTD OT Pa3JINYHBIX YCIOBUH.

31 | YopakHeHue B COCTaBJICHUU YpaBHEHUM 1 29.04.2019
peaKLMH, UAYHIMX B paCTBOPaX 3JIEKTPOJIUTOB.

32 | CocraBieHHE U OCYILECTBIEHUE CXEM 1 30.04.2019

MPEBPALLICHUN HEOPTaHUYECKHUX BEIIECTB B
pacTBOpax MEKTPOJUTOB.

33 | I'maponus conen. 1 07.05.2019

34 | Onpenenenue pH pacTBopoB, coCTaBIeHUE 1 16.05.2019
YpaBHEHUM peaKkUuid THIPOJIN3a COJIEH.

[HOACHUTEJIBHASA 3AITNCKA

JIaHHBII SJIEKTUBHBIN KypC IpeIHa3HayeH A ydamuxcs 11 kinaccoB, M3ydaromux XUMHIO
Ha 6a30BoM ypoBHe. Kypc paccuntan Ha 34 yaca. BBenenue gjaHHOTO Kypca npeaycMaTpuBaeT
paciuperre 0a30BOro ypoBHsI 110 OpraHUYecKoil xumuu. B Haiie BpeMs MPOUCXOUT yCUIIEHUE
XUMM3AUHU OOJIBIIUHCTBA cep KU3HU YeI0BeKa, HO YCIIEXH OPraHWYeCKON XMMHH HCIOJIb3YIOTCS
0e3 0co3HaHMs HE0OXOAUMOCTH I'PAMOTHOTO IPUMEHEHHSI BELIECTB U MaTepuanoB. M3ydenue
Kypca MMOMOJKET Y4aIUMCS PACKPBITh CBOMCTBA NIMPOKOTO CIIEKTPa BEIIECTB U MAaTEPUAJIOB B CBSI3U
C MX UCIOJIb30BaHUEM.

OcHoOBHBIE 11eJIN Kypca:

- IOMOYb y4alUMCsl YCBOUTb 0a30BbIi KypC OpraHMYECKOW XUMUHU

- paciupeHue U yriayoieHue 3HaHui 00 OpraHMYecKHX BEIeCTBax

- pa3BUTHE [IO3HABATEIBHOTO HHTEPECA U UHTEIUIEKTYalbHbIX CIIOCOOHOCTEH B Iporecce
CaMOCTOSATEJILHOTO IPUOOPETEHNs 3HAHUIN C HCIOIb30BAHUEM Pa3HbIX HCTOYHHUKOB , B TOM YHCIIE U
KOMITIBIOTEPHBIX

- BOCIIMTaHUe YOS KICHHOCTH B NO3UTUBHOM POJIM XUMHH B XKHU3HH COBPEMEHHOTO
oOmrecTBa

3anayu kypca:

- pacKphITh 0osiee NOAPOOHO coslepKaHHEe OPraHMYECKOW XUMUU

- I0Ka3aTh IPAKTUYECKOE 3HAYECHUE OPraHUYECKUX BEUIECTB [UIsl YEJIOBEKa

- Hay4UTh IPUMEHSATH [10JIy4YEHHbIE 3HAHUS U YMEHHUS 1J1s1 0€3011aCHOTO UCIOJIb30BAHUS
OpPraHUYeCKUX BELIECTB B OBITY, IPEIYNPEXKACHUS ABICHUN, HAHOCALINX BPE]] 3/10POBbIO.

- PacKphITh POJIb U MEPCIEKTUBBI XUMHUUECKUX 3HAHUH B PELICHUN KOJIOTHUECKUX MpooieM

- COBEpPUICHCTBOBATh HABBIKU U YMEHUS, HEOOXOJMMbIE B HAyYHO-UCCIIE0BATEIILCKOM
JESITEILHOCTH

OTnu4uTEeNIbHOM 0COOEHHOCTBIO Kypca SIBISETCS TO, YTO €T0 COJIEpKaHHE COMPSIKEHO C
OCHOBHBIM KypCOM OPraHM4€CKON XMMHH, Pa3BEPTHIBAECTCS BO BPEMEHH MTapaAJJIEIBHOM €MyY. DTO
Ja€T BO3MOXHOCTH ITOCTOSTHHO U TIOCJIEJIOBATENILHO CBA3BIBATh yUeOHBIM MaTepuai Kypca ¢
OCHOBHBIM KYpCOM, a yJal[UMcsl 10JIy4aTh OoJiee MpOYHbIe 3HaHUs 10 npeamMeTy. [Iporpamma
Kypca MOCIYKUT JUIsl CYILIECTBEHHOTO YIITyOJeHHs U PACIIMPEHUs 3HaHUH [0 XUMUH,
HEOOXOAUMBIX JUISI KOHKPETU3alUK OCHOBHBIX BOIIPOCOB OPTaHUYECKOM XUMMHU U JUI 00IIero
Pa3BUTHSI yUEHUKOB.

Ilo oxkoHYaHMHM Kypca ydaiuecs JOJIKHBI

3HaTh:




o  KIacCH(UKAIUIO OPTAHUYECKUX COCTUHCHU I

e  00IIMe CBOMCTBA TOMOJIOTHYECKUX PSIOB B 3aBUCHMOCTH OT CTPOCHUS

®  MPAKTHYECKOE 3HAUYCHHE OTACTBHBIX MPEACTABUTECH MMPOKO HCIIONB3YEMBIX B
JKH3HH, KX COCTaBe, CBOMCTBAX, CIOCO0aX MPUMEHEHUS

®  Croco0bl O€30MacHOr0 OOPAIEHHS ¢ TOPIOYUMHU U TOKCUYHBIMH BEIICCTBAMU
YMmerThb:

yCTaHaBJIUBATL CTPYKTYPHO - JIOTUYCCKUEC CBA3N MCKAY BCEMU KJIaCCaMH OPraHUYCCKHX BCIICCTB
®  HCIIOJBb30BaTh HpHOGpCTCHHBIC 3HaHUA U YMCHUS B HpﬂKTH‘ICCKOfI JCATCIIBPHOCTH U HOBCGI[HCBHOﬁ

KHN3HHU
COCTaBJIATh YpaBHCHUA pCaKL[I/Iﬁ Pa3HBIX THUIIOB

e  cOOJIOMATh PKOJIOTHYECKHUE TPEOOBAHHUS B MIPAKTHYECKON JISITEILHOCTH U B IIOBCEIHEBHOW KU3HU

MPOBOAUTH CAMOCTOSTENBHBIN MTOMCK HHPOPMAIIH

B xadyectBe 0CHOBHBIX (hOPM MPOBEICHUS 3aHATHH MPEANOJIaraeTcsi MpoBeIeHUE JICKITUMT,

IOBCEIHEBHOU

CEMHUHApOB, OPTaHU3ALINN KOJJIEKTUBHBIX CIOCO00B 00Y4EeHHUsI, METO/I TPOEKTOB.

B xoj1e n3yueHust TeMbl TEOPETUUECKHE BOIIPOCHI KOHTPOJIUPYIOTCSI TECTUPOBAHUEM,
pelIeHNEe pacyeTHBIX 3a/1a4 — KOHTPOJIbHOM paboToM, yueOHO-HCCe10BaTeNbCKasl 1eATENbHOCTh C
HCI0JIb30BAHNEM CIIPABOYHHMKOB, SHIUKJIONEUI AJIEKTPOHHBIX OMOINOTEK, TOTOIHUTEIbHOM

JIUTEPaTypOM B BUIE 3aLIUTHI IPOEKTA IO OJTHOM U3 TEM.

ITo oxoHuanUHM Kypca ACATCIIbHOCTE YHAIIUXCA OLCHUBACTCA B BUJIC 3a4CTaA.

Temarudeckuii mjian

Ne HanMmenoBanue TeM Kom-Bo gacon

1. DNIeMEeHT, B3sBIINN Ha ce0sl 3a7a9y ObITh OCHOBOM BCETO JKMBOTO. 2

2. OCHOBBI HOMEHKJIATYPbl U H30MEPHH 4

3. CpaBHUTENIbHAS XapaKTEPUCTUKA YIJIEBOIOPOIOB 5

4. [IpumeHneHne yrieBoopo10B 7

5. Kucnoponocoaepxariue opraHudecKie BEIecTBa Ha CIIyxoe 8
JeloBeKa

6. A30TCOIepKaIIe COCTMHCHUS 5

7. DKOJIOTHYECKHE TTPOOIIEMBI B KypCe OpTraHUIECKON XUMHUH 3
Hroro: 34 yaca 34

Conep:xaHue nporpamMmmbi.

Tema 1. DieMeHT, B3gBIIMI Ha ce0s 3a71a49y OBITH OCHOBOM BCETO KUBOTO (2 4.)

DneKTpOoHHAas U dJEKTPOHHO-rpaduueckas Gopmyibl aToMa yrieposa. [lpupona u
0COOCHHOCTH KOBAJIEHTHOM CBSI3U. BalieHTHBIE cCOCTOSHUS aToMa yriepoaa. Buabl rubpuauzanuu.

Tema 2. OcHOBBI HOMEHKIATYPHL U n3oMepud (4 4.)

[TpunHIMIBEI 00pa30BaHMii Ha3BaHHUM OpraHMYEcKUX BeriecTB. CTPYKTypHas U30MepHs U ee

BUbI, TCOMCTPHUYCCKaAsI. I/ISOMCPI/IH H 3aIl1ax: BaHWJIMH U U30BaHUJINH, I[I/IMGTI/IJ'I(beHOJ'IBI.

OnTuueckass akTUBHOCTh OHOJIOTHYECKUX BCHICCTB, JICKAPCTBCHHLIX ITPCIIAPATOB.

Tema 3. CpaBHUTENIbHAS XapAKTEPUCTHUKA YIJIEBOJOPOJIOB. (5 ‘I.)

O6H_[I/Ie (bOpMYHBI, HaXO0KIACHUC B IPUPOAC, BHUIbI UBOMCEPHUHU, TCHCTUYCCKAA CBA3b MCKAY

KJlaCCaMH OpraHU4YCCKUX COCIUHEHHUH.

Tema 4. [IpuMmeHeHue yriieBoaopoaos (7 4.)

CI/IHTCS—FaS, XJIOPYTJIICBOAOPOABI, He(bTB u He(l)TerOI[YKTBI, BUHHWIIXJIOPUX, 66H30J'I,

Ha(TaIUH, CTUPOJI, TOJUMEPHI.
Pacuernsle 3agaun: 1) Tepmoxumuueckue pacy€rsl. 2) OObeMHbIE A0JIN
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Tema 5. Kucnopoocoaepskaiiye OpraHnuecKue BenIecTBa Ha cayx0e yesnoBeka (8 4.)
MoHO(YHKITMOHATBHBIE COCTMHEHUS: CIIUPT-PEKTH(UKAT, aOCOTIOTHBIN ciupT, OpMaiH,
areToH, aHTU(PHU3BI, AHECTE3UPYIOITUE BelecTBa (3(UPHI), AHTUCENTUKU((PEHOIIBI U UX
IIPOU3BO/IHBIE)
KapOoHOBbIE KHCIIOTHI, MOJIy4eHHE MbLJIA, TOJTUCAXapU/Ibl B IPUPOJIE, UX OHMOJOTHYECKas
pouib. [Ipo6emMbl muTaHMS.
Pacuérnpie 3amaun: MaccoBast 107151 paCTBOPEHHOIO BEIIECTBA

Tema 6. Azorcoaepxkarme coearuaenus (5 4u.)
AMUHBI 1 HUTPOCOCAMHEHUS (AaHUJIMH, TUPA3UH, CTPENTOLU ). MeIUIIMHCKUE TIpenaparsl,
KHCJIIOTHO-OCHOBHBIC CBOI\/JICTBa AMUHOKHUCIIOT. ECJIKI/I KakK HpI/IpOI[HI)Ie HOJII/IMepI)I, IINUIICBBIC
JI00aBKHU.

Tema 7. DkoJiornyeckre NpooOIeEMBI B Kypce OpraHuyeckoi XxumMuH (3 4.)
BemecTBa - TepaToreHsl, BpeHOE BIUSHUE 3arpsi3HeHUs1 Ouocepbl Ha OpraHu3M 4eJI0BeKa,
BpEHOE BO3/ICHCTBIE HA OPTaHNU3M UYEJIOBEKA CIIUPTOB U ()EHOJIOB.
KaenaapHo - TeMaTHuyecKoe MJIAHHPOBAHHUE Kypca

N | Tema
Dnemenm, 636Ul HA ceOA 3a0auy OblmMb OCHOBOIU 6Ce20 HcUe020. (2 uaca)
1 DNeKTpOHHAs U IEKTPOHHO-Tpaduueckas hopmyisl atoMa yriaeponaa. [lpupoaa u
0COOEHHOCTH KOBAJICHTHOM CBSI3H.
2 BasnentHpie cocTostHHS aToMa yriaepoaa. Bumbl rubpuanusanuu.

Tema 2. Ocnoevt Homenkamypsl u uzomepuu (4 4.)

[TpuHnume 06pa3oBaHMil HA3BAHUKN OPTAHUYECKHUX BEIECTB

CTpyKTypHas U30Mepus U €€ BUJIbl, TEOMETPHUECKasl.

I/ISOMepI/Iﬂ " 3ar1ax: BaHWJIMH U U30BaHUJIMH, ,I[I/IMGTI/IJ'I(i)eHOJ'IBI.

N[N |~ |W

OnTryeckass akTUBHOCTh OHMOJIOTMYECKUX BCIICCTB, JICKAPCTBCHHBIX ITPCIIApaTOB.

Tema 3. Cpasnumenvnas xapaxmepucmuKka y2i1e6000p0o0os. (5 u.)

7 OO6mwme GpopMyIibl, HAX0XKJICHUE B TIPUPOJIE.

8-9 | Buabl uzomepuu YB.

10 - 11 | 'eneTnueckasi CBSI3b MEXKJY KJIACCAMHM OPraHUYECKUX COCTMHEHUMN.

Tema 4. IIpumenenue y2neeo0opo0oos (7 4.)

12 CunTe3-Tra3, XJIOPYriIeBOA0POIbI.
13 - 14 | Hed1p m HedTenmpoyKTHI.
15 benzon, HadramuH, cTUpoOI.
16 [Tonumepsi.
17 Pacuernsbie 3agaun: TepMOXUMUYECKHAE PACUYETHI.
18 Pacuetnsie 3amaun: O0LEMHBIE JOJIH
Tema 5. Kucnopooocodepocauwjue opzanuueckue geujecmea na ciyxycoe yenosexa (8 u.)
19 MoHo(yHKIIMOHAIbHBIE COETUHEHUS: COIUPT-PEKTU(HHUKAT, a0COJIIOTHBII CIUPT.
20 dopmanuH, aleToH, aHTU()PU3BL.
21 Amnecresupytomue Bemectsa (3upbl), aHTUCENTUKU((EHOIIBI M X TPOU3BOJIHBIE).
22 KapOoHOBbIE KHCIIOTHI.
23 Ilonydenue wmbLa.
24 [Tonucaxapuapl B mpupojie, ux buonoruyeckas poib. [IpoOiaemsl nuTanus.

25 - 26 | PacuérHble 3agaun: MaccoBas 10 paCTBOPEHHOTO BEIIECTBA.

Tema 6. A3omcodeprcawjue coeounenus (5 u.)

27 AMUHBI U HUTPOCOCTUHEHUS (aHWJIMH, THAPA3UH, CTPEITOLI]).

28 MeauiuHcKue npenaparsl, KUCJIOTHO-OCHOBHBIC CBOMCTBa aMUHOKHCIIOT.
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29 - 30 | benku Kak NpuUpOHbIE TOJUMEPBI.

31 ITumesbie 100aBKU.

Tema 7. Ixkonozuueckue npoonemsl 6 Kypce opzanuueckou xumuu (3 u.)

32 BemecTBa - TepaTorensl

33 Bpennoe BimsHue 3arpsizHeHUs: Ouocgepsl Ha OPraHu3M 4elI0BeKa.

34 Bpennoe Bo3aelCTBHE HAa OPraHU3M YEIIOBEKa CITUPTOB U (DEHOJIOB.

IIpoexTHbBIE padOTHI:

Kaxk noBeIcUTh OKTaHOBOE YHCIIO?

[IpomykThl mepepaboTKkn HEPTH — HAPOAHOMY XO3SHUCTBY
[epcnieKTUBEI pa3BUTHS SHEPTETHKH

TepmomacTsl 1 TEPMOPEAKTOIIIACTHI, YTIIEPOAOIIIACTEL.
OnacTomepsl

JeiicTBue 3TaHONa HAa OETKOBHIC BEIIECTBA

3arpsi3HEeHus aTMOCc(epbl

Brusaue CMC Ha BOAHYIO 9KOCUCTEMY

Jlureparypa:

1.Apremenko A.U., Tukynoa U.B. Xumus 10-11 kmace, M, «lIpocsemenne»2000

2. bornanoa H.H. Xumus. Jlabopatophsie onbIThl 8-11 kimace. M, «Actpens»2001

3. l'abpuensu O.C. Octpoymos U.I". HacronbHas kuura st yuurens. M, «lpoda» 204

4. I'abpuensa O.C. OctpoymoB W.I" TecTsl, ynpakaenus, 3agaun. Opranndeckas xumus 10 kimace
M «/Ipodax» 2004

5. Jlmgun P.A. Maprynuc B.b. Xumus 10-11 xkmacc M «lpoda» 2002

6. Maneesa B.®. O600maromuii ypok mo TeMe «A30TOCoaepKaIIie OPraHuIeCKHUE BEIIECTBAY «

Xwumus B mkose Nel 2007
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