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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamMma 3JIGKTUBHOTO Kypca «PelieHne pacyeTHBIX W 3KCHEPUMEHTAIbHBIX
3aja4 mo xuMum» s 10 Kiacca cocTaBlieHa Ha OCHOBE CJICIYIOIIMX HOPMATHUBHBIX aKTOB U
y4e0HO-METOINYECKUX JOKYMEHTOB:

JlanHas pabodast mporpaMMa cOCTaBJIeHa B COOTBETCTBUHU € IOKYMEHTAMMU:

[Tpuka3z MunucrepcTBa o6pa3oBanus U Hayku Poccuiickoii @enepanuu
ot 17 mas 2012 rona N 413 «O0 yTBepkaeHun (eaepasbHOro rocy1apCTBEHHOTO
00pa30BaTeNbHOrO CTaHAApTa CPEAHEro o0IIero 0opa3oBaHus» (C UBMEHEHUsIMU Ha 29 UIOHS
2017 romna);
JIOKYMEHT C U3MEHEHMSIMH, BHECEHHBIMU:

ITpuka3z MunuctepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu «O

BHECEHMM M3MEHEHUH B Ipuka3 MuHUCTEpCTBa 00pa30BaHUs U HAYKH poccuiickoil denepaunn
oT
17 mast 2012 1. Ne 413 «O06 yTBepkAeHUH (PeaepalibHOT0 TOCYAapCTBEHHOT 0 00pa30BaTEILHOTO
CTaHJapTa CpenHero (MOJHOro) oomero oopazoBanus» ot 29 nekadbps 2014 r. Nel1645;

[Tpuka3 MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccutickori deaeparuu «O
BHECEHHMM W3MEHEHUH B (hefiepaibHbIi TOCY1apCTBEHHBIM 00pa30BaTEIbHbIN CTaHIAPT CPETHETO
o01iero oOpa3oBaHus, yTBEP)KIEHHBIN TpUKa3oM MuHucTepcTBa o0pa3oBaHus U HAyKU
Poccuiickoit @enepaunu oT 17 mast 2012 1. Ne 413» ot 31 nexabpst 2015 r. Nel578;

[Tpuka3z MunucrepcrBa o6pa3oBanus U Hayku Poccuiickoit @enepanuu ot 29.06.
2017 r.Ne 613 «O BHeceHUU U3MEHEHUH B eiepabHbIi roCyAapCcTBEHHBIN 00pa3oBaTEIbHbIH
CTaHJAPT CPEAHETO 00IIero o0pa3oBaHusl, yTBEPKICHHBIA TPUKa30M MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparum ot 17.05.2012r. Ne413»

[TpumepHast ocHOBHasi 0O0pa3zoBaTeIbHask MPOrpaMMa CpeIHEro 00IIero
obpazoBanus (OgoOpeHa penieHueM QenepanrbHOro y4eOHO-MeTOJUIECKOr0 00bETUHEHHS 10
obmmemy oOpazoBaHuto (mpoTokos ot 28 uroHs 2016 Ne2/16-3) [DaekTpoHHBIH pecypc].-
URL:http://feosreestr.ru/;

PabGouas mporpamma 3JeKTUBHOrO Kypca paccuutaHa B 10 kimacce Ha 34 daca B ron, W3
pacuera - 1 y4eOHBbII yac B Hezielo.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA DJIEKTUBHOT'O KYPCA
JInyHOCTHBIE Pe3y/IbTaThl

JInuHOCTHBIE pe3yabTaThl B c(pepe OTHOLICHUIT o0ydyarumuxces K cede, K CBOEMY
3110POBbIO0, K MO3HAHUIO Ce0s:

e OpHEHTalMs OOyYaloIMXCsd Ha JIOCTH)KEHHWE JIMYHOTO CYaCThs, pean3allHio
NO3UTHUBHBIX JKU3HEHHBIX IEPCHEKTUB, WHUIMATUBHOCTb, KpPEAaTUBHOCTb, TOTOBHOCTb U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOONpPEENIEHHIO, CIHOCOOHOCTh CTaBUTh II€JIM M CTPOHUTH
KU3HEHHBIE TUIAHBI;

® TOTOBHOCTb M CIOCOOHOCTh OOYyYaroIIMXCS K OTCTaMBAHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOI'O MHEHHS,

® TOTOBHOCTh U CHOCOOHOCTh OOYYaOIIMXCS K CAMOPAa3BUTUIO M CAMOBOCIIUTAaHUIO B
COOTBETCTBHMHU C OOIL€UETOBEYECKUMU [[€HHOCTSIMU.

JInuHocTHBIE pe3yjbTaThl B cepe OoTHOWEeHUH oOyyaromuxca Kk Poccuu kak k
Poaune (OTeuecTBy):

®  poccuiickas UAEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHMIO POCCUHMCKON MJIEHTUYHOCTH B
HOJUKYJIBTYPHOM COLIMYME, 4YYBCTBO MPHUYACTHOCTH K MCTOPUKO-KYJIbTYpPHOH 0OIIHOCTH
poccuiickoro Hapoja u cyasoe Poccun, naTpuotusm;

e  YBa)XXCHHME K CBOEMY Hapoly, YyBCTBO OTBETCTBEHHOCTH nepen PoamHoil, ropmoctu 3a
CBOI1 Kpail, CBOK PoanHy, IpolIIoe 1 HACTOAIIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu.

JInuHOCTHBIE pPe3yJbTaThl B cepe OTHOIIEHUI 00YUAIOMIUXCS € OKPYKAIIIKUMHA
JIOAbMHU:

e HPaABCTBEHHOE CO3HAHWE U I[IOBEJACHME Ha OCHOBE YCBOEHHUS OOILEYEIOBEUECKUX
LIEHHOCTEW, TOJEPAHTHOI'O CO3HAHUS M TIOBEACHUS B IOJUKYJIbTYPHOM MHUpPE, TOTOBHOCTH H
CIOCOOHOCTH BECTH JAMAJIOT C APYTMMH JIFOJIbMHU, JOCTUTaTh B HEM B3aMMOIIOHMMAaHHUS, HAXOJUTh
o0IIre Heau U COTPYIHUYATh I UX JTOCTHKEHUS;

® IPUHATHE  TyMaHUCTUYECKUX  ILIEHHOCTEH,  OCO3HAHHOE,  YBAXWUTEIBHOE U
J00pOXKENaTeNbHOE OTHOILIEHUE K IPYTOMY Y€JIOBEKY, €70 MHEHUIO, MUPOBO33PEHUIO;

®  CIIOCOOHOCTB K CONMEPEKUBAHUIO U (POPMUPOBAHUE NTO3ZUTUBHOIO OTHOLIEHMS K JIOJSM,
B TOM YHCJE K JHMIAM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3/0pPOBbsl MU MHBAIHJAM; OEpexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY MU ICHUXOJOTHYECKOMY 370POBBIO
JpYTUX JIOJEH, yMEHHE OKa3bIBaTh IIEPBYIO IIOMOIIb;

e (QopmupoBaHHE BBHIPA)KEHHOW B TOBEIEHUM HPABCTBEHHOW IO3UIMU, B TOM YHCIIE
CMOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY 100pa, HPaBCTBEHHOI'O CO3HAHUS M MOBEIEHUS Ha OCHOBE
YCBOEHHUS  OOIEYEIOBEYECKMX LIEHHOCTEM M  HPAaBCTBEHHbIX 4YyBCTB  (4ecTH, JI0JITa,
CIPaBEUIMBOCTH, MUJIOCEPAMS U APYKETO0US);

® Dpa3BUTUE KOMIETEHUMN COTPYJHMYECTBA CO CBEPCTHUKAMH, JE€TbMHU MJIAJIIETO
BO3pacTa, B3POCIbIMH B 00pa30BaTEIbHON, OOIIECTBEHHO IMOJE3HON, yueOHO-HCCIe10BATEIbCKOM,
MPOEKTHON U JPYruX BUAAX JEATEIbHOCTH.

JIMYHOCTHBIE pPe3yJibTaThl B c(pepe OTHOUIEHHH OOYUAIOIIMXCS K OKPY:KAoUeMy
MHUPY, KUBOIl MPpUPoO/Ie, XyA0:KeCTBEHHO KYJIbType:
®  MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO DPa3BUTHUS HAYKH,
SHAYUMOCTH HAYKHU, T'OTOBHOCTHL K HAYYHO-TCXHUYCCKOMY TBOPYCCTBY, BJIAJICHUC ,Z[OCTOBepHOfI
uHbopManmel o TMepefoBbIX JOCTHKEHHUSX U OTKPBITUAX MHPOBOW M OTEUECTBEHHOH HAayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHPA U OOIIIECTBA;



® TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHMIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, Ha
NPOTSHKEHUU BCEH JKU3HU; CO3HATEIILHOE OTHOILICHHE K HEITPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
YCIIENTHON TPOQEeCCHOHAIIBHON U 0OIIIECTBEHHOM J1eATEIbHOCTH;

® OJKOJOTHYECKas KyJbTypa, OCpe)KHOC OTHONICHHS K POJHON 3eMiie, MPUPOIHBIM
6orarctBaM Poccuu u mupa;

® OCTETMYECKOE OTHONICHUS K MHUPY, TOTOBHOCTh K DJCTETHUYECKOMY OOYCTPOWCTBY
COOCTBEHHOT'O OBITA.

JIuyHOCTHBIE  pe3yabTarbl B cpepe  (PU3HYECKOr0, MCHUXO0JOTHYECKOro,
COLHATBHOT0 U AKAAEMHYECKOro 0J1aronory4us o0y4arommuxcs:
e  (usnueckoe, HMOLIMOHAIBHO-TICUX0JIOTHUECKOE, coluagbHOE OJyiaronony4ne
oOyuaronxcsd B JKU3HHM OOpa30BaTENbHOM OpraHM3alll{, OIIYLIEHUE JEeTbMH O€30MAaCHOCTH U
MICUXOJIOTUYECKOro KoM$popTa, HH(POpPMaLlMOHHON O€30MMacCHOCTH.

MeTtanpeamMeTHbie pe3yJibTaThl
1.PeryasiTuBHbIEe YHUBEpPcalbHbIe yueOHbIE 1eiicTBUSA
BbImyCKHUK HAYy4YHUTCH:

®  CaMOCTOSTENBHO ONPEICISATh LIEH, 33/aBaTh HapaMeTpbl M KPUTEPUH, MO KOTOPHIM
MOXKHO OIPEJENUTh, YTO 11eJb JOCTUTHYTA;

° OLICHUBATh BO3MOXKHBIC IIOCICACTBUA JOCTHXKCHU A MMOCTaBJICHHOMN neiamn B
JACATCIbHOCTH, COOCTBEHHOH JKM3HM M JKU3HH OKpYyXarouumx J'IIO[[CfI, OCHOBBIBAasCh Ha
COO00paXeHUAX ITUKH U MOPAJIH;

®  CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BATEIIbHON NEATEILHOCTH U
JKU3HCHHBIX CUTYalHAX;

®  OIICHUBATHL pPECYpPChl, B TOM YHUCIIE BpEMs U JpYrue HeMaTepUaIbHBIE PECYPCHI,
H606XOJII/IMI)IG JJIL TOCTHXKCHU A IMOCTaBJIEHHOMN neiu,

o BLIGI/IpaTB OyTb AOCTHUIXXCHHA MCJIM, INIAHUPOBATb PCHICHUC IIOCTABJICHHBIX 3aJady,
OINITUMU3UPYS MATCPUAJILHBIC U HEMATCPUAJIBHBIC 3aTPAThHI;

o OpraHu30BbLIBATb 3(1)(1)CKTPIBHBII>'I IMOUCK PECYpPCOB, HCO6XO)II/IMBIX A1 JOCTUIXKCHU AL
IIOCTABJICHHOH L1EJIH;

° COIMIOCTaBJIATH HOHy‘ICHHLIfI pE3YyIbTAT ACATCIBHOCTHU C IMOCTaBJICHHOM 3apaHeC LCIIbLO.

2. ITo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
BbInycKHUK HAYYHTCH:

® WCKaTh M HAXOAUTh OOOOIIEHHBbIE CIOCOOBI pelIeHUs 3a7ad, B TOM YHCIE,
OCYILECTBJISATh Pa3BEPHYTHIH WH(DOPMAIIMOHHBIN MOUCK U CTABUTh HA €r0 OCHOBE HOBBIC (yueOHBIE
Y TIO3HABATEIILHBIC) 3aa4H;

® KPUTHYECKH OICHWBATh M HWHTEPIPETUPOBATH HH(OPMAIMIO C Pa3HBIX IMO3MIUH,
pacmo3HaBaTh U (PUKCHPOBATh TPOTUBOPEUHS B MH(POPMAITMOHHBIX MCTOUHHUKAX;

®  WCIOJIb30BAaTh DPA3JMYHBIC MOAECIHHO-CXEMATHYECKUE CPEACTBA ISl TPEICTABICHHS
CYIIIECTBCHHBIX CBS3€H M OTHOIIEHUH, a TAK)KE MPOTUBOPEUMUH, BBISIBICHHBIX B UH(OPMAIIMOHHBIX
HMCTOYHHUKAX;

®  HAXOAWTh W MPHUBOJIUTH KPUTUUYECKUE aPTyMEHTHI B OTHOIIECHUU JIEHCTBUM U CYKICHUN
JIPyroro, CHOKOWHO © Pa3yMHO OTHOCHUTHCA K KPUTHYECKUM 3aMEUaHUSIM B OTHOIICHUH
COOCTBEHHOTO CYXJEHUSI, PACCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

®  BBIXOAHUTH 32 paMKH Y4eOHOTO MpEIMeTa M OCYIIECTBISThH ILIeJICHANPaBICHHBIA MOUCK
BO3MOXKHOCTEH I IIMPOKOT'O MepeHOca CPEJICTB U CITOCOOOB JICHCTBHS;



e BBICTpaWBaTh  WHIUBUAYAJIbHYIO  0Opa30BaTEIbHYIO  TPAEKTOPUIO,  YUYHUTHIBas
OTPaHUYEHHMS CO CTOPOHBI APYTUX YUACTHUKOB U PECYPCHBIE OTPAHUYEHMUS;
®  MCHATH U YAEPKUBATh Pa3HbIC TO3UIMH B TO3HABATEIbHON JEATEIbHOCTH.

3. KomMyHHKaTHBHbIC YHHBepPCAJIbHbIe y4eOHbIe JeliCTBHA
BbinycKHMK HAy4YnTCH:

o OCYHICCTBIIATH JCJIOBYI0 KOMMYHHKAIIMKO KAaK CO CBCPCTHUKAaMH, TaK U CO B3POCIIBIMU
(kaK BHYTpH 00pa30BaTeIbHON OpraHU3alliy, TaK M 3a e¢ MmpeieliaMu), MoA0upaTh MapTHEPOB IS
JICHOBOﬁ KOMMYHHUKAIlUKU HUCXOAA U3 0006pa>1<eH1/H71 PE3YJIbTATUBHOCTU BSaHMO}IeﬁCTBI/IH, a HC
JIMYHBIX CHMHaTHﬁ;

® [IpU OCYUIECTBICHUU TPYNIOBOH pabOThl OBITH KaK PYKOBOAHTENEM, TaK U UJICHOM
KOMaH/Ibl B pa3HbIX pOJsAX (FeHepaTop HAEH, KPUTHK, MCIOJIHUTENb, BBICTYMAIOLIMUMI, KCOEPT U
T.1.);

e  KOOPAMHHPOBATH W BBINOJIHATE PabOTy B YCIOBHSAX pEaJbHOr0, BHPTYAJIbHOTO M
KOMOHMHHMPOBAHHOTO B3aMMO/ICHCTBHS,

®  pPa3BEpHYTO, JIOTMYHO M TOYHO H3JjaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHHUEM
aJIeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

o pacCino3HaBaThb KOH(l)HI/IKTOFGHHBIe CUTyallud W TMpeAoTBpaliaTb KOH(bJ'II/IKTBI a0 HUX
AKTUBHOM (pa3bl, BBICTpAMBATh JCIOBYIO M OOpa30BaTEIbHYI0 KOMMYHHKAIMIO, H30eras
JIMYHOCTHBIX OLICHOYHBIX CY)I(IIGHHfl.

IIpeameTHbIe pe3yabTaThI

OO0yuarmuiicss Ha 6a30BOM YPOBHE HAYYHTCS:

emoHNUMaTh (usmueckuii cmbicn [lepuonnyeckoro 3akona [I.M. MenzeneeBa u Ha €ro
OCHOBE OOBSICHATH 3aBHCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 0Opa30BaHHBIX MMU BEILIECTB
OT DJIEKTPOHHOI'O CTPOEHHS aTOMOB;

® IPUMEHSTh MpaBHUJa CHUCTEMAaTUYECKOW MEXKIYyHApOJHOM HOMEHKJIATyphl Kak CpencTBa
pa3iauyeHus ¥ UIeHTH(HUKALUK BEIIECTB 110 UX COCTaBY U CTPOCHUIO;

® COCTaBJIATH MOJIEKYJISIDHBIE M CTPYKTypHBIE (DOPMYIBl OPraHMYECKHX BEHIECTB Kak
HocHTeNne WH(GOpMAaMd O CTPOCHHWU BEIIECTBA, €ro CBOMCTBaX M MPUHAMISKHOCTH K
OIpe/IeTICHHOMY KJIacCy COE€AUHEHUI;

® XapaKTEepU30BaTh OpPraHMYECKHE BELIECTBA II0 COCTaBy, CTPOCHHUIO U CBOWCTBaM,
YCTaHABJIMBATh NPUUMHHO-CIIEACTBEHHBIE CBA3M MEX1Y JaHHBIMHM XapaKTepUCTUKAMU BELIECTBA;

® [IPUBOJUTh NPUMEPbl XMMHUUYECKHX pPEAKUUN, PACKPBIBAIOIIUX XapaKTEepHbIE CBOWCTBA
TUNUYHBIX MPEACTaBUTENEH KJIacCOB OPraHMYECKHX BEIIECTB C LEIbI0 MX HIACHTHGUKAIUU H
00BsICHEHHS 00JIACTH TIPUMEHEHUS;

® BJIQJICTh MpaBUJIAMU U IpueMaMu Oe3omacHOW paboThl ¢ XMMHUYECKHMHU BeEIIECTBaMU U
1a00paTOPHBIM 000PYJOBAHUEM

® IPOBOJUTHh pacyeThl Ha HAXOXACHHWE MOJEKYISIpHOH (opMymsl yriaeBogopona o
NPOAYKTAaM CropaHuss U IO €ro OTHOCHUTEJIbHOM IJIOTHOCTH M MacCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJISILIMX B €r0 COCTaB;

®BJIAJICTh MpaBWIAMU O€30MAaCHOr0 OOpallleHUs] C €AKUMHU, TOPIOYMMU U TOKCHYHBIMU
BEIIECTBAMHU, CPECTBAMHU OBITOBON XMMHUH.

Ooyuarouuiicsi Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUYUThCS:



® YCTAHABJIMBATh TE€HETUYECKYIO CBsI3b MEXJY KilaccaMHd OpPraHWYeCKHX BeLECTB s
00OCHOBaHUS MPUHIIUIHAILHOW BO3MOXKHOCTH MOJTYYEHHsS] OPraHMYECKUX COCAMHEHHH 3aJaHHOTO
COCTaBa U CTPOEHUSI.

® [IPOBOJIUTH PAacYEThl HA OCHOBE XUMHYECKUX (OPMYJ U YpPaBHEHUN peaklUii: HaXOXKICHUE
MOJIEKYJIApHOH (OpPMYJIbI OPraHUYECKOro BELIECTBA IO €ro IUIOTHOCTM M MAacCOBBIM JOJISIM
DJIEMEHTOB, BXOJSIIMX B €r0o COCTaB, WIM IO NPOAYKTAM CrOPAaHMs; pacdyeTbl MACCOBOM [0y
(Maccbl) XMMHUYECKOTO COEAMHEHHUsI B CMECH; pacueTbl mMacchl (00beMa, KOJIMYeCcTBa BEIECTBA)
MPOAYKTOB PEAKIIMHU, €CITU OJHO U3 BELIECTB JAHO B U30bITKE (MMEET MPUMECH); PaCyeThl MaCCOBOU
Win OoOBEMHOW JI0JIM BBIXO/Aa MPOJAYKTa pPEAKIMH OT TEOPETUYECKH BO3MOXKHOIO; pacyeThl
TEIJIOBOr0 (peKTa peakuu; pacueTsl 00bEMHBIX OTHOIICHUN ra30B MPH XUMUYECKHX PEAKIIUIX;
pacueTsl Macchl (00beMa, KOTMYeCcTBa BEUIECTBA) MPOIYKTa PEaKLUU, €CIIU OAHO U3 BEIIEeCTB JaHO
B BHJIE PACTBOPA C OIPEIEICHHON MaCCOBOM JTOJIEH paCTBOPEHHOI O BELIECTBA;

® ONMCHIBATh COCTOSIHME JJIEKTPOHAa B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX MPEICTaBICHUNH O CTPOSHHHM aToMa JJisi OOBSICHEHHS pPe3ysbTaTOB CIEKTPAIbHOIO
aHaJM3a BELIECTB.

COJAEPKAHME 3JIEKTUBHOT' O KYPCA

Tema 1. Pacuersl no xumunueckum gpopmyaam (S 4.)

OCHOBHBIE MOHATHS U 3aKOHbl XMMHUU. BelecTBo, XUMUUECKHUI 3JIEMEHT, aTOM, MOJIEKyJa.
3aKOH COXpaHEHHUs] MacChl BEILECTB, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABorajapo. KoamnuectBo
BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MOJBSIPHBIH 00BeM ra3oB. MaccoBas gons. Bwraucienue
MaccOBOH JIOJIM XMMHUYECKOI'0 3JIEMEHTa B COeAMHEHUU. BriBOA XxuMuueckoit Gpopmysbl BeliecTBa
II0 MacCOBBIM JIOJISIM 3JIEMEHTOB. OTHOCHUTEIIbHAS IIJIOTHOCTh T'a30B. Y CTAHOBJIEHUE NMPOCTEHIIEH
dopMynbl BelIECTBA MO MACCOBBIM JIOJSIM DJEMEHTOB C HCIHOJIb30BAHHEM a0CONOTHON U
OTHOCHTETHHOU TJIOTHOCTH BellecTBa. BbIBoM (opMyIibl BellecTBa M0 OTHOCUTEIBHON TIOTHOCTH
razoB U Macce (00beMy HIIM KOJMYECTBY) MPOAYKTOB CTOPAHMUS.

Tema 2. Boiunc/jieHUs1 0 YPaBHEHUAM XUMHYeCKUX peakuuii (14 4.)

XUMHUUYECKHE peaKIuu. YPaBHCHHs XUMHUYECKHX peakinui. BwluucieHue Macchel
(kosmuecTBa, o0OBEMa) BemIeCTBAa IO M3BECTHOH Macce(KOIMYEeCTBY, OOBEMY) OIHOTO W3
BCTYNUBIIUX B PEAKIHIO WM TMOJYYHBIIUXCS BemecTB. TermmoBoil »ddekr peakmwm.
TepmoxuMuueckue ypaBHEHUsl peakiuidi. Pacuersl TemioBoro s¢gdexTa peakmuu Mo JaHHBIM O
KolmyecTse (Macce, 00beMy) OAHOIO W3 YYacTBYIOIIMX B pPEAKIMM BEIIECTB U KOJUYECTBY
BBIICTISIIONICNCA WM TOTJIOMIAIOIelicsl TerIoThl.  Bpluucienne maccel (KoiuuyecTBa, oObema)
MPOAYKTa PEaKIMH, €CIIU OJTHO U3 UCXOIHBIX BELIECTB JaHO B U30BITKE.

XUMHUYECKHE CBOWCTBA YIIEBOJOPOIOB U CITOCOOBI UX MOTYYECHHUS.

CxeMbl TpeBpallleHUu#, OTpa)alollue TEeHETHYECKYI0 CBSI3b MEXIY YTJIEBOJOPOJIAMU:
OTKPBITBIE, 3aKPHITHIC CMEIIAHHEIE.

Brruncnenne wmaccel (00beMa) MpPOAYKTa peaKkIWM MO0 U3BECTHOM Macce (00bemy)
HCXOJHOT O BEUIECTBA, COIEPHKAIIETO ONPEAEICHHYIO MACCOBYIO 100 IIpUMeEcei.

Brruncnenrne maccoBoi MM 00bEMHOM JOMM BBIXOJIa MPOJAYKTA PEaKIMH OT TEOPETUUYECKU
BO3MOXKHOTO.

Bbruncnenre nporeHTHOro COCTaBa CMECH BEIIECTB, BCTYNUBILUX B PEAKLIUIO.

CxeMmbl NpeBpalleHul, OTpakarollue reHeTHYECKYIO CBSI3b MEXKy KJIacCcaMU OpraHMYeCKUX
COCIMHEHUM (COCTaBUTh YPABHEHHSI COOTBETCTBYIOIIMX PEAKIIHA)

CocraBiieHue U OCYIIECTBIIECHHE CXEM MPEBpAlICHUM, OTpa)karolUX IeHEeTUYECKYIO CBSA3b
MEX1y KJIaCCaMU OPraHUYeCKUX COCIUHEHUI.

Tema 3. Xumuueckuii 3jiement (3 4.)



Crpoenue u cocraB aroMa. CocTaBi€HHME OJJIEKTPOHHBIX U BJIEKTPOHHO-TpapUUECKUX
dopMyn aTOMOB XHMHUYECKHUX JJIEMEHTOB. BalleHTHOCTh W CTENEHb OKHUCIEHHS XHUMHYECKHX
3JIEMEHTOB.

ITepuonnueckuil 3akoH. CpaBHUTEIbHASI XapaKTEPUCTUKA XUMUYECKMX 3JIEMEHTOB IO HX
IIOJIO’KEHUIO B ITOPSAKOBOM CUCTEME XUMHUYECKHUX 2JIEMEHTOB M CTPOEHUIO aToMa.

Tema 4. BemectBo (5 4.)

IToctosHHass ABoranpo. BeluuciaeHue CTpyKTYpHBIX €AMHUI B ONPEAEIEHHOM KOJIHYECTBE,
Macce uiau o0bEMe BemiecTBa. CrocoObl BBIpaKEHHsS KOHLIEHTPAllMU pPacTBOPOB (MaccoBas,
ModsipHas). Kpucramioruaparst.

Tema 5. Xumuueckue peaxkuuu (7 4.)

I'eHeTnueckass CBA3b MEXAY KIaCCaMU HEOPraHUYECKHX W OPraHMYeCKHUX BEIIECTB.
Tepmoxumuueckue ypaBHeHHs peakiuil. TeruoBoil sddext peakuuu. CKOpPOCTh XUMHUYECKOU
peaKuuu.

Peakuuu B pactBopax snekrponuToB. [ uaponus coneit, pH pacTtBopos.

TEMATHYECKOE IINTAHUPOBAHHUE

Homep Ha3zBanmue pa3jaesia/TemMmbl Kosun4yecTBo 4acoB
pa3aesa/TeMbl
Tewma 1. Pacuersl mo xumugyeckuM opmynam 5
Tewma 2. Brruucienns no ypaBHEHUSAM XUMUYECKUX PEaKIUN 14
Tema 3. XUMHUYECKUM JIEMEHT 3
Tewma 4. BemectBo 5
Tema 5. XUMHUUECKHUE PEAKITUU 7
Hroro 34

KAJTIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

10 kaacc
No Hazsanmue pa3nena/noapasaesia/ KounuecrBo Hara
n/n TeMbI YPOKa 4acoB J1aH ‘ ¢pakr
Tema 1. Pacuersl no xumuueckuM gpopmyiaam (5 4.)
1. Brrunciienne ¢ ncnonb30BaHUEM MOHATUN 1 06.09.2018

«KOJIMUECTBO BEIIECTBAY», «UNCIO0 ABOTaIpo»,
MOJIsIpHAsl Macca, MOJISIpHBINA 00BeM.

2 Brruncnenue MaccoBoi J0JIM XMMHUYECKOTO 1 13.09.2018
2JIEMEHTA B COCIMHEHUHU U BBIBOJ (POPMYIIBI
BEIECTBA 10 MAaCCOBBIM JIOJIIM DJIEMEHTOB B HEM.

3 YcTanoBneHue npocreiiei GopMmyssl BeliecTsa 1 20.09.2018
110 MAaCCOBBIM JIOJISIM DJIEMEHTOB C
UCIOJIb30BaHUEM a0COJIFOTHOM U OTHOCUTENIBHOM
IJIOTHOCTH BEIIECTBA.

4 BriBoz (hopMy:ibl BeriecTBa N0 OTHOCUTEIBbHOM 1 27.09.2018
IJIOTHOCTHU M Macce (00beMy M KOJIMYECTBY)
MPOAYKTOB CrOPaHUS.

5 KonTtponbshas pabora Nel mo reme «Pacuers! o 04.10.2018
XUMHUYECKUM (hopmymam»




Tema 2. BoruncjieHusi N0 YpaBHEHUsIM XUMHYEeCKUX peakmuii (14 4.)

Brruucnenust maccel (Koau4ecTBa, 00bema)
BEIIECTBA 10 U3BECTHOMY KOJIMUYECTBY (Macce,
00bEMY) OIHOT'O U3 BCTYMUBIINX B PEAKIIHIO HIIU
MOJTYYHMBIIUXCS BEIIECTB.

1

11.10.2018

Pacuers! TennoBoro s exra peakium.

18.10.2018

Brruncnenue maccel (00beMa UM KOJIMYECTBA)
MPOAYKTA PEAKIMH, €CIIU OTHO U3 Pearupyronmx
BEIIIECTB JJaHO B M30BITKE.

25.10.2018

CocraBieHue pacueTHBIX 3a/a4 10 yPaBHEHUSM
peaKIuu.

01.11.2018

10

CxeMbl PEeBpaIICHUI OTPaKAIOIINX
FEHETUYECKYIO CBSI3b MEXAY YIIE€BOJOPOJAMH U
WX IPOU3BOJHBIMH.

15.11.2018

11

CocraBiieHUE U OCYIIECTBIIEHUE CXEM
IIPEBPALLCHUN, OTPAKAIOIINUX T€HETHYECKYIO
CBSI3b MEX]Y YIJI€BOAOPOAAMU U UX
IIPOU3BOJHBIMU.

22.11.2018

12

Brruucienne maccol (00beMa) MpoIyKTa peaKkiuu
10 U3BECTHOM Macce (00bEMY) UCXOTHOTO
BEILIECTBA, COJEPIKAIIETrO TPUMECH .

29.11.2018

13

Brraucienue maccoBoil wiin 00bEMHOM 10U
BBIXOJIa MPOJYKTA PEAKIIUHA OT TEOPETUUECKU
BO3MOKHOI'O

06.12.2018

14

Brruucnenue coctaBa cmecu BetiecTs (%)
BCTYNUBIIEH B PEAKLHUIO.

13.12.2018

15

CxeMblI npeBpallleHui 0TpaXaroux
TEHETHYECKYIO CBS3h MEXY YIIE€BOAOPOIaAMH U
KHUCIIOPOACOIEPKAIIIMMHI OPTaHUIECKUMU
COCITUHCHUSIMH.

20.12.2018

16

CocraBiieHne U OCYIECTBIEHUE CXEM
MIPEBPALLEHH, OTPAKAIOIINX T€HETUUECKU €
CBSI3M MEXY yII€BOAOPOJAMHU U
KHCIIOPOACOAEPKAIMMHI OPraHUYECKUMU
BEIIECTBAMH.

27.12.2018

17

I'emeTnueckas CBS3b aMUHOKHUCIIOT C ApyruMunu
KJIaCCaMH OPraHN4YCCKUX COCHI/IHCHI/Iﬁ

17.01.2019

18

Cxembl npeBpallleHul o Teme
«A3zoTcoaepkamme CoOeIUHEHH»

24.01.2019

19

Kontponbhas pabora Ne 2 o teme
«Bbrunciienus Mo ypaBHEHUsIM XUMUUYECKUX
peaxkuuiin

31.01.2019

Tema 3. Xumuuecknii 3j1eMeHT (3 4.)

20

Crpoenue aroma. M3otonel. CocraBieHue
ANICKTPOHHBIX U 3JIEKTPOHHO-TPAPUICCKUX
(hopMyIl aTOMOB XUMHUYECKUX DIIEMEHTOB

1

07.02.2019

21

BaneHTHOCTh U CTEIeHb OKUCIICHUS

14.02.2019

22

[lepunonnueckuii 3akoH. CpaBHUTENIbHAS
XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB 110 UX

21.02.2019




ITOJIOKCHUIO B HepHOHquCKOﬁ CUCTEMEC U
CTPOCHHIO aTOMa

Tema 4. BemiecTBo (5 4.)

23 3ajaun Ha pacu€Thl Macc, 00bEMa BEILECTB 1 28.02.2019
YUCJIa YaCTHI] B DTHX BEIIECTBAX

24 | 3aauu ¢ MCIOJIb30BAHUEM PA3HBIX CITIOCOOOB 1 07.03.2019
BBIPAKEHUS KOHIICHTPAIIMH PACTBOPOB.

25 | IIpuroToBiieHHE PaCTBOPOB C 3aJJaHHOMN 1 14.03.2019
MOJISIPHOM KOHIIEHTpaLMen.

26 | [IpuroroBieHHue pacCTBOPOB C ONPEEIEHHON 1 21.03.2019
MacCOBOMH JI0JIE paCTBOPEHHOTO BEIIECTRA.

27 | KpucrannoruapaTsl. 04.04.2019

Tema 5. Xumunueckue peakuuu (7 4.)
28 | Llenouku npeBpallleHHi, OTpaxkaroLye 1 11.04.2019

TCHCTHYCCKYIO CBA3b MCEXKAY KilaCCaMU
HCOPraHUMYCCKHUX U OPraHNICCKUX BCIICCTB.

29 | Pacuérpl 10 TEPMOXMMHUYECKUM yPaBHEHUSAM 1 18.04.2019
peakuuid. TeroBor 3QPEKT XUMUIECKOH
peaKIIyi.

30 | CKOpOCTh XMMHUYECKOW pEaKlNH U €€ 1 25.04.2019
3aBHUCHUMOCTbD OT Pa3JINYHBIX YCIOBUH.

31 | YopaxHeHue B COCTaBICHUU ypaBHEHUN 1 29.04.2019
peaKIyii, UIYIUX B PACTBOPaX AIEKTPOIUTOB.

32 CocraBiieHHE U OCYIIECTBICHUE CXEM 1 30.04.2019

MpeBpallleHU HEOPraHMYECKUX BEILIECTB B
pacTBOpPax ANEKTPOIUTOB.

33 | 'maponus conei. 1 07.05.2019

34 | Onpenenennie pH pacTBOpoB, cOCTaBIeHUE 1 16.05.2019
YPaBHEHHI peaKIUi TUAPOIU3A COJICH.

[MTOACHUTEJIbBHAA 3AITNCKA

JlaHHBI 3NIEKTUBHBIA KypcC NpefiHa3HadyeH A1 yyanmxces 11 kiaccoB, n3ydaronmx XUMHUIO
Ha 0a3oBoM ypoBHe. Kypc paccuntan Ha 34 yaca. BBengeHue naHHOro Kypca npenycMaTpuBaeT
pacumpenne 6a30BOro ypoBHs 10 OpraHM4YeCcKON XUMHUHU. B Hale BpeMsi IpOUCXOAUT yCHIIEHUE
XMMU3aluH OOJIBIIMHCTBA C(Eep )KU3HU YEJIOBEKA, HO YCIEXH OPraHMYeCKOW XMMHHM UCIIOJb3YIOTCS
6e3 0co3HaHMA HEOOXOJUMOCTH I'PAMOTHOI'O IPUMEHEHHUS BEIIECTB U MaTepuaioB. M3yuenue
Kypca IOMOXKET y4alIuMCsl paCKPBITh CBOMCTBA IIMPOKOI'0 CIIEKTPa BEIIECTB U MATEPHAJIOB B CBSI3U
C UX UCIOJIb30BAaHUEM.

OcHoBHBIE 1IeJIN Kypca:

- IOMOYb y4allluMcsl yCBOUTh 0a30BbIN KypC OpraHMYeCKON XUMUU

- paciIMpeHue U yriyOJieHne 3HaHui 00 OpraHn4ecKux BelecTBax

- pa3BUTHE 103HABATEIBLHOI'0 MHTEPECA U HHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITENILHOI'O PUOOPETEHHSI 3HAHUH C UCIIOIb30BAaHUEM PAa3HBIX HICTOYHHUKOB , B TOM YHCIIE U
KOMITbIOTEPHBIX

- BOCIIUTaHUE YOEXKIE€HHOCTH B MMO3UTUBHOM POJIM XUMUU B )KU3HU COBPEMEHHOIO
o01ecTsa

3agauu Kypca:

- PacKpbITh OoJiee TOIAPOOHO COlEPKAHUE OPraHUUYECKOW XUMUU

- IOKa3aTh MPAaKTUUECKOE 3HAUEHNE OPraHMUECKUX BEIECTB JUIS YEIOBEKa




- HAYYHUTh IPUMEHSTH MOJYYCHHBIC 3HAHUS U YMEHUS JIJ1s1 0€30IMacHOr 0 HCIOIb30BAHMS
OpPraHUYECKUX BEIIECTB B OBITY, MPEIYIPEKICHUS SIBJICHUM, HAHOCSAIINX BPEIl 3I0POBBIO.
- PaCKpBITh POJIb M MEPCIEKTUBbI XUMUUECKUX 3HAHUH B PEIICHUH SKOJIOTHUECKHUX MPo0IeM
- COBEpIICHCTBOBATh HABBIKA U YMEHUsI, HEOOXOIUMbIC B HAYYHO-HCCIICIOBATEIIhCKOM
IEeITEILHOCTH
OTIMYUTETFHON OCOOCHHOCTBIO Kypca SIBISIETCSI TO, UTO €ro COACPKAHUE COMPSIKEHO C
OCHOBHBIM KYypPCOM OpPraHUYECKOW XUMHUHU, Pa3BEPTHIBAECTCS BO BPEMEHHU MapasuIeIbHOM eMy. DTO
JaéT BO3MOKHOCTD MTOCTOSTHHO M TIOCJIEIOBATEIILHO CBSI3BIBATh YUEOHBINM MaTepHall Kypca ¢
OCHOBHBIM KYPCOM, a yJalIuMcs IToJTy4aTh Oosee mpovyHble 3HaHus 1o penmMety. [Iporpamma
Kypca MOCTY>KHUT JUIsl CYILIECTBEHHOT'O YTIIyOJICHUS U paCIIMPEHHS 3HAHUU 110 XUMUH,
HEOOXOIUMBIX /Il KOHKPETHU3AI[UU OCHOBHBIX BOMPOCOB OPraHUYECKON XUMHH U JIJIs1 OO IIEro
pPa3BUTHS YYCHUKOB.
ITo okoHUaHMM Kypca y4dalniuecs JODKHBI
3HaTh:
L Knaccn(bmcaumo OpPraHn4cCKux COCI[I/IHCHI/II\/’I
L 06m1/1e CBOMCTBAa I'OMOJIOT MTUECKUX pHI[OB B 3aBUCHUMOCTHU OT CTpOCHI/I}I
L OPaKTUICCKOC 3HAUCHUC OTACIIbHBIX Hpe):[CTaBI/ITeJIGﬁ MIHUPOKO UCIIOJIB3YCMBIX B HOBCGZ[HCBHOﬁ
KHW3HH, UX COCTaBC, CBOﬁCTBaX, CHOCO6aX MMPUMCHCHUSA
e  crocoOkl 6e30MacHOro OOpaIIeHNs ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMU
YMeTh:
®  YCTaHAaBJIMBATh CTPYKTYPHO - JIOTUYECKUE CBSI3U MEXKIY BCEMU KIIACCAMU OPraHUYECKUX BEILIECTB

® HCIIOJb30BAaTh HpI/IO6pGT CHHBIC 3HAHHW U YMCHH B HpaKTquCKOﬁ JACATCIIBHOCTH U HOBCGHHGBHOﬁ
KHU3HU

® COCTaBJIATH YpaBHCHUSA peaKuHﬁ Pa3HbIX TUIIOB
° CO6J'I}OI[EITI> OKOJIOTMYE€CKHE Tp€6OBaHI/I$I B HpaKTH‘IeCKOﬁ JACATCIIBHOCTU U B HOBCCI[HCBHOﬁ KHN3HU

MPOBOJIUTH CAMOCTOSITEITBHBIN TTOMCK HH()OPMAITUH

B kadecTtBe OCHOBHBIX ()OPM MPOBENCHUSI 3aHATUN T PEAIONIAraeTCs MPOBEACHUE JICKITHH,
CEMHHAPOB, OPraHU3alli1 KOJUIEKTUBHBIX CITIOCOOOB 00YYEHHS, METO] TPOCKTOB.

B xoxe uzyuyeHust TeMbl TEOPETUHUECKHE BOIPOCHI KOHTPOJIUPYIOTCS TECTUPOBAHUEM,
pellIeHNe pacueTHBIX 3a7]a4 — KOHTPOJILHOU paboToi, yueOHO-MCCIIe0BaTeNbCKas eI TeNbHOCTD C
WCIIOJIb30BAaHUEM CITPABOYHHMKOB, SHIIUKIIONEIUN DJICKTPOHHBIX OMOIMOTEK, TOTOJTHUTEIHLHOM
JUTEPATYypOU B BUJIE 3AIMTHI IPOEKTA MO OJHOU U3 TEM.

ITo okoHYaHMM Kypca IesTEIbHOCTh yHalluXcsl OIIEHUBAETCA B BUJIE 3aUeTa.

TemaTnuecku nmiaH

Ne HaumenoBanue tem Koun-Bo yacoB

1. DJeMeHT, B3sBIIMI Ha ce0s 3a7a4y ObITh OCHOBOI BCEro KUBOTO. 2

2. OCHOBBI HOMEHKJIATypbl U U30MEPUU 4

3. CpaBHHUTENbHAS XapaKTEPUCTUKA YTIIEBOJIOPOIOB 5

4. [IprumeHeHue yrieBonopojioB 7

5. Kucnopomoconepskaime opraHndecKre BeIecTBa Ha ciry:k0e 8
YeI0BeKa

6. AzoTcoaepxaiue CoOeTMHEHUS 5

7. OKosnoruyeckre npodieMbl B Kypce OpraHn4eckoi XUuMuu 3
Uroro: 34 gaca 34

Coaep:xanue nporpamMmmsl.

Tema 1. DnemMenT, B3sBIIMI Ha ce0s 3aady OBITH OCHOBOM BCEro KUBOro (2 4.)




DneKTpOHHAs U 3JIEKTPOHHO-Tpaduueckas GopMyiibl atoma yriuepona. [Ipupona u
0COOEHHOCTH KOBAJIGHTHOH CBSI3U. BaneHTHbIE cocTosiHUS aToMa yriiepoaa. Bunabl rubpuauszanuu.
Tema 2. OCHOBBI HOMEHKJIATYPHEI U H3oMepuH (4 4.)
[TpuHIMIIEI 00pa30BaHM Ha3BaHUM OpraHUYECKUX BemiecTB. CTPYKTypHas U30MEpHs U e
BU/JIBL, TeOMETprUecKas. MI3oMepus u 3amax: BAHWINH U U30BAHUIINH, JUMETHII()EHOIIBI.
OnTHueckas akTHBHOCTh OMOJIOTMYECKUX BEIECTB, JIEKAPCTBEHHBIX MPEnapaToB.

Tema 3. CpaBHUTENBbHAS XapaKTEPUCTUKA YTIIEBOAOPOIOB. (5 4.)
OO6mmue GpopMyIibl, HAXOXKICHNUE B IPUPOJIE, BHUJIBI N30MEPHUH, TCHETUYECKAS CBS3h MEXKIY
KJJacCaMH OpFaHI/I‘-IeCKI/IX COCﬂHHCHHﬁ.

Tewma 4. [IpumeHeHue yrieBoaopooB (7 4.)
CuHTe3-Ta3, XJ0pyrieBoa0pobl, He(Th U He)TENPOMYKThI, BHHIIIXJIOPHUI, OSH30,
Ha(TaIuH, CTUPOJI, TOJIUMEPHI.
Pacuernsie 3anaun: 1) Tepmoxummuueckue pacuérsl. 2) O0beMHbIE 10U

Tewma 5. Kucnopogocoaep:kaiine opraHu4ecKre BEeIecTBa Ha ciry:k0e yenoBeka (8 4.)
MoHo}yHKIIOHATBbHBIE COSAMHEHUS: CIUPT-PEKTU(PUKAT, AOCOMIOTHBINA CUPT, GOPMAIHH,
aleToH, aHTU (PpHU3bI, aHECTE3UpYyIOLIHe BemecTBa (3UpPbI), aHTHCENTUKHI((PEHOTBI U UX
MIPOU3BOJIHBIC)
Kap6oHoBbI€ KHCIIOTHI, TOJIYYEHHE MbLIA, TIOJIMCAXaPU bl B IPUPOJIE, UX OMOJIOTHYECKas
poib. [IpoGaembl muTanwms.
Pacuérnble 3agaun: MaccoBast 1011 paCTBOPEHHOIO BENIECTBA

Tema 6. Azorconeprkanue coenuaerns (5 4.)
AMUHBI 1 HUTPOCOSAMHEHUS (aHWJIMH, TUIPA3UH, CTPENTOU). METUIIMHCKUE TIPErapaThl,
KHCIIOTHO-OCHOBHBIE CBOMCTBA aMUHOKHUCIIOT. bellki Kak MpUpOIHbIE TTOJIMMEDHI, THUIIEBHIC
J00aBKH.

Tema 7. Dxosornueckue npodIeEMbl B Kypce opranndeckoil xumui (3 4.)
BemecTBa - TepaToreHsl, BpEIHOE BIMSHUE 3arps3HeHHsI OMocdephbl Ha OpraHu3M YeloBeKa,
BpEIHOE BO3JIEHCTBHE HA OPTraHU3M YeJIOBEKa CIIUPTOB U (PEHOJIOB.
KienpapHo - TeMaTuyeckoe IJIaHUPOBaHMe Kypca

Ne ‘ Tema
Anemenm, 83a6uiUil HA cedA 3a0ayy OblMb OCHOBOIL 6Ce20 HcUe020. (2 uaca)
1 DneKTpOHHAs U 3JIEKTPOHHO-Tpaduueckas GopMyiisl atoma yriuepona. [Ipupona n
0COOCHHOCTH KOBAJIGHTHOM CBSI3H.
2 Banentusie coctosiHus atoma yriaepozaa. Buasl rubpuausanuu.

Tema 2. Ocnoevl Homenkaamypol u uzomepuu (4 u.)

[TpuHLMIIBI 00pa30BaHKN HA3BaHUM OPraHMYECKUX BEILLECTB

I/ISOMCpI/I}I U 3a11ax: BAaHWJIMH U U30BaHUJIMH, I[I/IMCTI/IJI(I)eHOJII)I.

3
4 CTpyKTypHas H30MEpUs U €€ BUJIbI, TeOMETPUIECKasl.
5
6

OnTtuyeckast aKTHBHOCTE OMOJIOTHYECKHUX BCIICCTB, JICKAPCTBCHHLIX ITPCIIApaTOB.

Tema 3. CpaenumenvHasn Xapaxkmepucmuxa y2iee000pooos. (5 u.)

7 O6mme GpopMyIibl, HAXOXKIACHUE B IPUPOJIE.

8-9 | Bunsl n3zomepun YB.

10-11 | I'enernueckasi CBA3b MEXAY KJIaCCAMHM OPraHMYECKHX COEAVHEHUM.

Tema 4. Ilpumenenue y2nee00opooos (7 u.)




12 CuHTE3-ra3, XJ0pyIrieBOgOPObI.

13-14 | Hedbtp u HeTEnpOAYKTHI.

15 bensosn, HadTanuH, CTUPOIL.
16 [Tonmumepsl.
17 Pacuernsie 3agaun: Tepmoxumudeckue pacy€rhl.
18 Pacuernbie 3a1aun: OObeMHBIE 10JIH
Tema 5. Kucnopooocooepicaujue opzanuueckue geuiecmea Ha cayxcoe uenosexa (8 u.)
19 MoHo}yHKIOHAJIbHbIE COEAMHEHUSI: CTUPT-PEKTU(PUKAT, A0 COTIOTHBIN CITUPT.
20 dopmanuH, aleToH, aHTUQPHU3BI.
21 Amnecrtesupytonme BemecTa (3(Upbl), aHTUCENTUKU((EHOBI U MX TPOU3BOIHBIE).
22 KapOoHOBBIE KHCIIOTHI.
23 ITonyuenue mbLia.
24 [Tonmcaxapuapl B pUpoae, ux Ouosoruueckas posib. I[IpodieMbl nuTaHus.

25-26 | Pacuérnble 3agaun: MaccoBasi 10151 paCTBOPEHHOIO BEIIECTBA.

Tema 6. A3omcooepicawue coeounenus (5 u.)

27 AMUHBI U HUTPOCOCANHEHUS (aHWINH, TUPA3UH, CTPEITOLU).

28 MeauuuHckre npenapaTsl, KUCIOTHO-OCHOBHBIE CBOMCTBA aMHUHOKHCIIOT.
29 - 30 | besku Kak NpUPOIHBIE TOJIUMEPHI.

31 [Tumessle 100aBKU.

Tema 7. Ikonocuueckue npoonemol 8 Kypce op2anuieckoun xumuu (3 4.)

32 BemiecTBa - TepaToreHsl

33 Bpennoe BimsiHHE 3arps3HeHUss OMOoChEpbl Ha OPraHU3M YeJIOBeKa.

34 BpenHoe BoznelicTBHE Ha OpraHU3M YeJIOBEKa CIIUPTOB U (PEHOJIOB.

IIpoexkTHBIE PAaOOTHI:

Kax moBbICHTH OKTaHOBOE YHCIIO?

[IpomykTsl mepepaboTkn HeTH — HAPOAHOMY XO3SICTBY
[lepcriekTHBBI pa3BUTHS SHEPTETUKU

TepMomIacTsl ¥ TEPMOPEAKTOILIACTHI, YTISPOAOIIIACTHL.
DnacToMepbl

JleticTBre »TaHOJA Ha OCITKOBBIC BEIIECTBA

3arps3HeHus atMocepsl

Bmusinune CMC Ha BOAHYIO 9KOCHCTEMY

JIuteparypa:

1.Apremenko A.U., Tuxynosa M.B. Xumus 10-11 knacc, M, «IIpocsemenne»2000

2. bormanoBa H.H. Xumus. Jlabopatopnsie onbiThl 8-11 kiacc. M, «Actpens»2001

3. T'abpuensn O.C. OctpoymoB U.I'. HactonbHast kaura mis yuutens. M, «poda» 204

4. I'abpuensn O.C. Octpoymos WN.I" Tectsl, ynpaxHenus, 3agaun. Opranuueckast xumus 10 kiace
M «/Ipodax» 2004

5. JIupun P.A. Maprymuc B.b. Xumus 10-11 kiace M «/Ipoda» 2002

6. Maneera B.®. O6o0maronuii ypok 1o Teme «A30TocoaepKaniie OpraHmndecKre BeImecTBa» «

Xumud B mkose Nel 2007
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