Pacevorpene Cornacorane “YTROPN.W» ; TE

Ha 3acesamun [IIMO « Q:’_g ﬁ/é{ (Al 2017 r. Hpﬁins J&Zg& Ji:/ t?-EF . dwf
y " | MOV COl '* =Mt
« ‘.,’i'[;; » K 2017 r. 3am. gupexTopa mo YBP Jupexcrop MOY COLI Nel . Epmosa
L EOTE e &Gl Y L {% - 1 : r Enwosa" 1
P{xommwm MO T.A XMemsrosal . 7’2 /W B. Pabummena ¢._.._ T .H Henexun/
2 PABOYAA HNPOI'PAMMA
no XuMHH (yriy0bJieHHbIH ypoBeHb)
ans 10-11 knaccos
MOY «Cpennsisi o6meoGpasosatenbHas
¢ mikoia Nel r. Epmiosa Capatosckoit o6aactin»

CocraButens:
Xmenbkosa TatbAHa AneKcaHapoBHa,
yyuTensb Xumuu u 6uonorum
MOY «COLU Nel r. Epwiosa»

Pacemorpeno ma nacemamy
TIeJaTOTHHECKOr0 COBETa

opotokon Ne 7 or
H 5 ats. wn

r. Epmon

2017r.



L.ITosicHuTe/IbHASA 3aIUCKA K padoyeil mporpamme

Pabouas nporpamma cpeanero obmero no xumMud (YMK «Xumus 10-11 . YrnyOneHHsli
ypoBenb»: aBTopsl H.E.Ky3nenora, H.H.I'apa.l1.M.TuroBa .Mockga, «Benrana-I"pad», 2017)
COCTABJIEHA HA OCHOBE :

- dyHgaMeHTaIbHOTO Spa CoAepKaHus 00IIero oOpa3oBaHUs

- TpeboBaHuil K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI CPETHETO
o0rmiero oOpazoBaHus, MpeCcTaBIeHHBIX B DenepanbHOM 00pa30BaTeIbHOM CTaHIAPTE CPETHETO
o0miero oopa3oBaHus

-IIpumepnoit nporpamme no xumuu 1y 10—11 kitaccoB, SBIAIOIIENHCS COCTaBHOM YacThIO
IpUMEPHON OCHOBHOM 00pa3zoBaTeIbHOI MporpaMMbl CpeaHero odiero oopazoBanus ( ogoopeHa
pemeHreM (eaeparbHOro yueOHO- METOAMYECKOTO 0OBETUHEHHUS TI0 00IIeMy
o0pa3zoBanuiO(1IpoTokoa oT 28.06.2016 Ne2\16-3)

- ABtopckoil mporpammel no xumuu H.E.Ky3nenosoii, H.H.I'apa \\Xumus.IIporpammer 8-11
KJIacchl, 2-¢ u3Aanue, nepepadborannoe, M.»Benrtana-I"padg»2014r.

-OcHOBHOIT 00pa3oBaTeIbHON IPOrpaMMBbI cpeiHero oomero oopazoarust MOY «COII Nelr.
Epmiosay

MecTto npeamera B yueOHOM IIaHe

Y4eOHbIH MIaH MIKOJBl Ha N3YYEHUH XUMHHU (TIPO(UIBHBIN yPOBEHB) B CPEIHEH IIKOJIE OTBOJIUT
3 yueOHBIX yaca B HEJeNIO B TeUEHHE KaXKA0ro rojaa ooydenus, scero 102 ypoka npu 34
y4eOHBIX HelleJIsIX B roy B KaxIoM kiacce. Beero 204 waca 3a 1Ba roja o0y4eHusl.

O0mas xapakTepucTuKa Kypca
COO — TpeTbs, 3aKITI0YUTENbHAS CTYIEHb 0011ero 00pa3oBaHUsL.

B IMOCTPOCHUU HaHHOﬁ nporpaMmbl BEAyIUMHU HEHHOCTHBIMU U METOAOJIOTHYCCKUMU
OpPUCHTHUPAMH BBICTYIIAIOT:

--F'YMAaHUCTHUYCCKas Imapaaurma HCIpCpbLIBHOT'O O6pa30BaHI/I$I;

-CUCTEMHBIH, HHTErpaTUBHO-AU(HEepeHIUPOBAHHBIH, TMYHOCTHO-1EATEIbHOCTHBIN U
KOMIIJICKCHBIH ICHXO0JI0T0-METOUUECKUH MOAXO/;

-IIPUHIIMIIBI TUYHOCTHO-OPUEHTHPOBAHHOTO PA3BUBAIOIIETO O0YUYCHUSI.
OcCHOBHBIMH 1eJsIMH H3y4eHus xumuu B 10-11 kiaccax siBASIOTCS:

1.CucteMHOE M CO3HATEIBHOE YCBOSHUE OCHOBHOTO COJICPKAHUS KYPCOB XUMHUH, CITIOCOOOB
CaMOCTOSITENILHOTO MOTY4YeHHs], TepepadoTKu, (PYHKIMOHATEHOTO U TBOPUECKOTO MPUMEHEHUS
3HAHUW, HEOOXOAUMBIX ISl TOHUMAaHUS HAYYHON KapTHHBI MUPA.

2.PaCKpBITI/Ie PO XUMHUHU B ITIO3HAHWUH IIPUPOALI U e€ 3dKOHOB, B MAaTCpUAJIbHOM obecreyeHnu
Pa3BUTHA HUBUIIU3ALUA U ITOBBIILICHUSA YPOBHSA JKU3HU 06I_I_ICCTBa.

3.Pa3Butne HHTCpECa U BHYTpeHHeﬁ MOTHUBAIIMX yUYalIUXCA K U3YYCHUIO XUMUH, K XUMUYCCKOMY
IMO3HAHHIO OKPYKAIOMICI0o HAC MUpPa BCUICCTB.
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4.BbIpaboTKa yMEHUI 1 HABBIKOB PEIICHUS XUMHUUECKUX 33]a4 PA3TUUHBIX TUIIOB, BBITIOJIHEHHE
71a00paTOPHBIX OMBITOB U MTPOBEIEHUS IPOCTHIX SKCIIEPUMEHTAIILHBIX UCCIIEJOBAHUM,
UHTEPIPETALNN XUMHUECKUX (POPMYJT U YPAaBHEHUN U ONIEPUPOBAHUS UMHU.

5.06ecneuenne BKIIaaa yueOHOTo MpeIMeTa XMMUH B SKOJIOTHYECKOe 00pa30BaHKEe U BOCIIUTAHHUE
XUMHUYECKOH, SKOJIOTHYECKOH 1 0011eH KyJIbTYphl yJaluxcs.

6.Pa3Butne CTPCMIJICHUA YyHalllUXCA K ITPOJOJIZKCHUIO CCTCCTBCHHOHAYYHOT'O 06p330BaHI/IH n
azarnTanyui K MCHAKOIMUMCA YCIIOBUAM KU3HU.

IIporpamma kypca 10 kiacca orpaskaer ydeOHbIH MaTepHaJ B ATH KPYNHbIX
pasnenax: «TeopeTnueckue 0OCHOBBI OPraHMYeCKO XMMHUM» B KOTOPOM PaCKpbIBAETCS
COBpEMEHHAsA TCOPUA CTPOCHUA OPTraHUICCKUX COG)IHHGHHﬁ, ITOKa3bIBaromIasi CAMHCTBO
XUMHUYECKOT0, AIEKTPOHHOI'O U MPOCTPAHCTBEHHOT'O CTPOCHHUSI, IBJICHUSI TOMOJIOTUN U U30MEPUH,
KJ1accupUKalus 1 HOMEHKJIaTypa OPraHUYeCKUX COeTUHEHUH.

Paznenbl «Knaccel oprannyeckux coeIMHeHU. YiaeBoaopoab , «IIpousBoanbie
YTJIIEBOJIOPOAOBY, «BelecTBa KUBBIX KIIETOK», «OpraHuyeckas XUMUs B )KU3HU YEJIOBEKa»
YAETSIOT BHUMAHUE PACKPBITUIO SBIICHUSI U30MEPUU U YHUBEPCAIBHOCTH (PYHKIIMOHAIBHBIX
TPy, 0J1aroapsi KOTOPBIM B MMPUPO/IE CYIIECTBYET OIPOMHOE MHOTOOOpa3nue COeAMHEHU I
yTaepoaa. BeCh Kypc MPOHU3BIBAIOT UCH 3aBUCIMOCTH CBOMCTB BEIIECTB OT OCOOCHHOCTEH HX
CTPOEHHMS U OT XapakTepa (yHKIMOHAIBHBIX TPYIIL. B Kypce opraHnueckoi XUMUU CoJepKaTcs
Ba)KHBIC CBEJCHUS 00 OTACTBHBIX BEIIECTBAX M CUHTETHUECKUX MaTepHaax, O JIEKapCTBEHHBIX
npenaparax 1 Jpyrux BEIIecTBax , COCOOCTBYIOMUX (hOPMHPOBAHUIO 3JOPOBOTO 00pasa KU3HU
U O0IIeH KyJIbTYpHl YETTOBEKA.

IIporpamma 11 ki1acca npeacraBjieHa mecTbIO pa3aeaMu «TeopeTndeckre OCHOBBI O0IICH
XUMHUI», «XUMUYecKas cTaTuka( yueHHUE O BEIIeCTBE)», « XUMUUecKasi TnHAMUKa(yuyeHue o
XUMHUYECKHUX peakusx)»,«O030p XUMUYECKUX JIEMEHTOB U UX COETUHEHHUI Ha OCHOBE
NEePUOJINYECKON CUCTEMBIY, «B3auMOCBs3b HEOPraHUYECKUX U OPTraHUUYECKUX COCTUHEHUIY,
«Texnomorns MOJIYYCHHA HCOPTAHNYCCKUX U OPTaHUYCCKUX BCHICCTB. OCHOBBI XUMHYECKOU
9KOJIOTHW» , IEPBBIC TPH pa3fielia MOCBSIIIEeHb YHUBEPCATU3AllUN TEOPETUUECKUX OCHOB 00IIeH U
OpFaHI/I‘IeCKOI‘/'I XUMHHU, PASBUTHIO TCOPETUUCCKHUX 3HaHUI O BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX
Ha OCHOBE 00O0OIICHUS U TEOPETHUECKOTO OOBSICHEHHS , OMUPAIONINXCS HA QyHIaMEHTAIbHbIC
IIOHATHSA, 3aKOHBI U TCOPUHU XUMUH. ITocie ocHOB HeOpFaHquCKOﬁ XHUMHHN )IaéTCSI Mmarcpuarnl ,
PACKpBIBAIOIINIA B3aMMOCBSI3b OPTaHUYECKUX U HEOPTraHUYECKUX BEUIECTB U XUMUYECKUX
peaKuum.

IL.IInanupyemble pe3yJbTaTbl OCBOCHUSI Y4eOHOIO IpeaMeTa, Kypca BBINYCKHUKAMH
CpeaHel MIKOJIbI:

JInYHOCTHBIE pe3yabTaThl:

1) ¢opmupoBaHue 4yBCTBa TOPJIOCTH 38 POCCUHCKYIO XUMUUECKYIO HAyKY;

2) BOCHHMTaHUE OTBETCTBEHHOT'O OTHOUICHHUS K MPUPOE, CTPEMJICHHE K 37A0pOBOMY 00pasy
KU3HU;

3) mOAroTOBKa K OCO3HAaHHOMY BBIOOpY MHIMBHIYaJbHOM 0O0pa3oBaTeIbHON MU
npodeccroHanbHON TPaeKTOPHUH;

4) pa3BuUTHE TOTOBHOCTH K PEUICHMIO TBOPYECKHMX 3aJady, YMEHHE HAaXOIUTh aJ€KBATHBIC
CHOCOObI OBE/IEHUSI W B3aMMOJACHCTBUS ¢ MapTHEPAMU BO BpeMsl yueOHOM 1 BHEYyUeOHOI
NESTENIbHOCTH;

5) dopMupoBaHHE XUMHUKO-IKOJIOTHIECKON KYJIbTYPHI.

MertanpeamMeTHble pe3yabTaThl:



l)ucronb30BaHMe YMEHUH U HABBIKOB DPA3IMYHBIX BHUJIOB TO3HABATEIHHOU NEATEIBLHOCTH,

MPUMEHEHNE OCHOBHBIX METOOB MO3HaHUS ( MOJEIMpPOBAaHUE, CUCTEMHO-UH(GOPMAIIMOHHBIN

aHaIM3) AJI1 U3YUYEHUs PA3IMYHBIX CTOPOH OKPY KaIOIIEH JeHCTBUTEIbHOCTH;

2)UCIIONIb30BAHNE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OIEpalMii: aHallu3 U CHHTE3, CpaBHEHHE,

o0o01enue, cucreMaTuzanus, (GOPMHPOBAHUE THUIOTE3, IMOMCK AaHAJIOIOB, ITOHMMaHHUE

POOJIEMBI;

3)yMeHHe TeHepupoBaTh UCH U OTMPECNIATh CPEICTBA, HEOOXOAUMBIE IJISl KX peaTu3aluy;

4) ymeHue u3BieKaTh HHOOPMALIMIO U3 PAa3TIUYHBIX HCTOUHUKOB;

5)yMeHHEe TMOJIb30BaThCS Ha MPAKTHKE OCHOBHBIMHU JIOTUYECKUMHU MPHEMAMU, METOJaMU

Ha0JI0/IeHUs, MOJICIUPOBAaHUS, OOBSCHEHUS, pEIIeHUs TPoOJIeM U Jp.

6)yMEHHE BBHIMIOJIHATH TMO3HABATENIbHBIE W TMPAKTUYECKUE 3a/aHus, B TOM YHCIE C

HCIOJIb30BaHUEM MIPOEKTHOM e TEIbHOCTH;

7)yMeHHE OLIEHWBATh C TO3HMIUNA COIUAIBHBIX HOPM COOCTBEHHBIC MOCTYNKH U TMOCTYIKU

JPYTHUX JIIOJICH.

IIpeaMeTHbIE pe3yabTaThI:

1)aBath onpeeieHusI H3y9YCHHBIM TTOHSATHSM,

2)0OnUCHIBaTh XUMHUECKUE YKCIIEPUMEHTHI,

3)00BACHATh CTPOEHHE W CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTraHMYECKHX M OPraHMYeCKHX

COCIUHEHUIA;

4)xnaccuuuupoBaTh U3yYEHHbIE OOBEKTHI U SIBJICHMUS,

5)HabmogaTh JEMOHCTPAIIMOHHBIE M CAMOCTOSITENIbHO TMPOBOJUMBIC OIBITH, XUMHUYECKHE

peakiuuu, NpoTeKaroie B IPUPOAE U ObITY;

6)uccne0BaTh HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB, ONPEAEIATh UX MPUHAJJICKHOCTh

K OCHOBHBIM KJIacCaM CO€IMHEHU;

7)00BSACHAT, 3aKOHOMEPHOCTH TMPOTEKAaHUS XUMHUYECKUX peakKlHi, MPOrHO3UPOBATH

BO3MOXXHOCTh MX TIPOTEKAHMS HA OCHOBE 3HAHUNW O CTPOCHMM BEHIECTB U 3aKOHOB

TEPMOANHAMHUKH;

8) 0000maTs 3HaHHWS W JenaTh OOOCHOBAaHHBIC BHIBOABI O 3aKOHOMEPHOCTSX HW3MCHCHHS

CBOICTB BEIIIECTB;

8)IpoBOIUTH PACUETHI TTO0 XUMHUECKUM (HOpPMYJIaM U YPaBHEHUSIM;

9)caMOCTOSITENILHO TONyYaTh HOBBIC ISl ceOs XUMUYECKHE 3HAHUS, MCIONB3Ys JJIS ATOTO

JOCTYITHBIE UICTOYHUKH HH(OPMAIIHH;

10)mporHo3upoBaTh, AaHAIM3UPOBaTh MW  OLICHUBATh IMOCJEACTBHS IPOU3BOJCTBEHHOU

NeSITeIbHOCTU YellOBeKa I OKPYKAroIIe cpe/ibl;

11) camocTOSITeN HO TIAHUPOBATH W MPOBOIAUTh XUMHUYECKHI JKCHEPUMEHT, COOIIOAas

npaBuiia 6e30macHO pabOTHI C BEIIECTBAMHU U JaOOPATOPHBIM 000PYI0BaHUEM;
12)oka3piBaTh MEPBYIO MOMOINb TNPU OTPABICHHUSX, OXKOTaX M JPYTHX TpaBMax,

CBSI3aHHBIX C BEIIECTBAMHU U J1a0OPaTOPHBIM 000PYIOBAHHUEM.

ITI1. Conepxkanue TeM y4eOHOIro Kypca:
Xumus
10 kaacce
(34 B Henenro, Becero —102 v)
BBeneHue B OpraHn4yecKy0 XuMui-34

Opranunueckue Beiecta Jcropus 3apoxienust oprannyeckoit xumuu . [Ipaktudeckas pabora
Omnpenenenue yriaepoaa U BOAOPOAA B COCTABE OPTaHUYECKOTO BEILIECTBA



Teopus cTpoeHus1 OPraHN4ecKUX COeIMHEHHI-29

Teopust A.M.bytneposa. 3zomepus. 3omepsl.

Oco0eHHOCTH CTPOCHHUS H CBOMCTB OPraHu4ecKux coequHenuil. Ux knaccupurkanusa-34
Tunsl ruOpuIM3aLuY, 3IEKTPOHHOE CTPOCHUE OpraHnYecKuX BemecTB. Kinaccuduxanus u
HOMEHKJIaTypa OpraHnyeckux coequHenuil. Knaccudukanus 1 HOMEHKIATypa OpraHu4ecKux
COCTUHEHUH.

TeopeTnyeckne 0CHOBBI, MEXaHU3MbI U 3AKOHOMEPHOCTH NPOTEKAHUS PeaKIui
OpPraHuYecKuX COeJUHEHUN-S u

MexaHU3MBbl ¥ TUIIBI peakluil. PeakiimoHHas criocoOHOCTh. ['OMOreHHas ¥ reTeporeHHas
CUCTEMBI.

Yraesonopoani-184

AJIKaHBI: TOMOJIOTHYECKHN AT, ©30MEPHUS U HOMEHKJIATypa aJKaHOB. XMMHUUYECKHE CBOMCTBA
aJIKaHOB (Ha MpUMEpPE METaHa U 3TaHa): TOPEHUE, 3aMEILIEHUE, PA3JIOKEHUE U IETHIPUPOBAHHE.
[IprMeHeHre aIkaHOB Ha OCHOBE CBOMCTB. [[uKioankanbl. AJKEeHbI. DTHIIEH, €r0 MOJTy4YeHUE
(meruapupoBaHHEM dTaHa U JeTuapaTanueil 3taHoia). XUMUYECKUe CBOMCTBA STHIIEHA: TOPEHHE,
KauecTBEHHbIE peakiiu (obeclBeunBaHuE OPOMHOM BOJIbI U pacTBOpa epMaHraHaTa Kaius),
ruzpaTanys, noaumepusanus. [lonuatunen, ero coiictsa n npuMeHeHue. [Ipumenenue sTuneHa
Ha ocHoBe cBOMCTB. IIpakTnueckas padora Ne 1. [lomydyeHne sTuneHa U U3y4eHHe €ro CBOMCTB
Anxanuensl ¥ kayuyku. [ToHsTre 00 ankaaueHax Kak yrieBoAOPOAAx C ABYMs ABOHHBIMHU
CBsA3sIMH. XMMHUYeCKUe cBoicTBa OyTaauneHna — 1,3 u uzonpena: odecueurnBaHie OPOMHOI BOJIBI U
nojJuMepu3anys B kayuyku. Pesuna.

AJNKUHBL. ALETHIIEH, €r0 MOTy4YeHHEe MUPOIN30M MEeTaHa U KapOUAHBIM CIOcOO00M. XUMHUYECKHE
CBOWCTBA alleTHJIEHA: TOpeHne, o0eclBeYMBaHNEe OPOMHON BOJIbI, IPUCOEIMHEHHUE
XJIOPOBOJIOPOJa U THApaTanus. [Ipumenenue aneTuneHa Ha OCHOBE CBOMCTB. Peaknus
NOJIMMEPU3ALMK BUHUIXJIopuAa. [10IMBUHUIXIIOpUA U €r0 IPUMEHEHHE.

benzo:n. [lonyyenue 6eH3o0ia 1 €ro roMoJI0roB. XMMUYECKHE CBOMCTBA O€H3051a U €0 TOMOJIOTOB:
rOpeHHe, raJIorTeHUPOBaHNe, HUTpoBaHUe. [IpuMeHeHne apoMaTHYECKHUX YTIJIEBOJOPOIOB.
I'asioreHonpou3BoOAHbBIE YII€BOAOPOAOB- S4

INanorenoankanbl. CTpoeHKe, HOMEHKIIATypa U n3oMmepus. dusnueckre 1 XMMUUYECKUE CBOMCTBA
rajiorenoankaHoB. [Ipumenenue. Pemenne pacy€THbIX 3a/1a4 Ha BHIBOJ MOJIEKYJISIPHON (OPMYJIBI
BELIECTBA 10 MPOJYKTaM CrOPaHUSI.

Cnuprbl. @eHoubl- 84

Crnuprtsl. [onydenue. ['unpokcunbHas rpymnna kak GyHKIMoHanbHas. [Ipencrasienue o
BOJIOPOJIHOM CBSI3U. XMMHYECKHE CBOMCTBa [IpMeHeHne 3TaHOIa Ha OCHOBE CBOWCTB.
AJKOroJIn3M, €ro NoCIeACTBUS U MIPEyIPEKICHUE.

[TonsiTue o npeaenbHBIX MHOTOATOMHBIX CIIUPTaxX. | JIMIIEpUH KaK MpeICTaBUTEIb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE cIUPTHI. [IpruMeHenune raunepuHa.
®enon.B3auMHoe BiMsiHUE aTOMOB B MOJIEKyJie (heHoJIa: B3aUMOEHCTBHE C THIPOKCHIOM HATPHS
¥ a30THOH Kucnotoil. [lonmukonaeHcanus gpenona ¢ popmanbaeruioM B GeHondhopManbIeruaHy o
cmoury. [Ipumenenue ¢eHona Ha OCHOBE CBOMCTB.

AJIbaeruabl 1 KeTOHLI-449

Anbaeruibl.. XMMHUYECKHE CBOMCTBA aJIbJACTHI0B: OKUCICHUE B COOTBETCTBYIOIIYIO KUCIOTY U
BOCCTaHOBJICHHE B COOTBETCTBYIOUIMI cupT. [IpuMenenne popmanbaeruia u aeTanbiaeriia Ha
OCHOBE CBOMCTB. KeTOHBI.

KapOoHoBbIe KHCI0THI U CJIOKHBIE 3PUPbI- 94

Kap6onossie kuciotsl. [lonyuenrne kapOOHOBBIX KUCIOT. XUMUYECKUE CBOMCTBA.

Crnoxuble 3¢upbl. CroxHbIe 3pUpHI B IpUpoie, UX 3HaYeHHe. [IpuMeHeHne cnoXHbIX 3(UpoB HA
OCHOBE CBOMCTB.

A3oTcoaepxxamniue coeJuHeHHs- 84

Awmunsl. [Tonstre 06 amunax. [lonydyeHne aHWIMHA — U3 HUTPOOEH30J1a. AHUIIUH Kak
OpraHuuecKoe OCHOBaHHE. B3anMHOe BIMsSHUE aTOMOB B MOJIEKYJIe aHUJIMHA: ocllabiIeHne
OCHOBHBIX CBOMCTB M B3aUMO/IeiicTBHE ¢ OpoMHOI BoAoH. [IpruMeHnenne aHuuHa Ha OCHOBE



cBoiicTB. ['eTeponuknnyeckue coequHeHns. TabakoKypeHHe U HapKOMaHUS — yTpo3a KU3HU
YeJloBeKa.

Kupbi-14

Kupsi. Kak crnoxxubie 23¢upbl. XUMHUECKHE CBOMCTBA )KUPOB: TUAPOIN3 (OMBIJICHUE) 1
TUAPUPOBAHUE KUAKUX KUPOB. [I[ppuMeHeHne Ha OCHOBE CBOMCTB.

YraeBoanbl -44

YrneBoasl. YTIeBOIbl, UX KIacCUpUKAIM: MOHOCAXapuIbl (TII0K03a), TUcaxapuabl (caxaposa) u
norcaxapuasl (Kpaxmal | 1eJITI0103a). 3HaYeHUE YTIEBOAO0B B )KUBOU MPUPOJIC U B KUZHH
YeJI0BEeKa.

['mroko3a. XuMuveckre CBOMCTBA TIIHOKO3bI. [I[prMeHeHne riioKo3bl Ha OCHOBE

CBOMCTB. Jlucaxapuapl v moaucaxapuisbl.

AmuHokuc/0Thl. [lentuapl. beaku-74

AmuHOKHUCIOTHL. [lonyueHne aMMHOKHUCIIOT. XMMUYECKHE CBOMCTBA aMMHOKHCIIOT. [lenTtuanas
CBSI3b W TOJIUTICTITU/IBI. [I[pUMEeHEeHHEe aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. [lonyuenue OenkoB peakiivel NOJUKOHACHCAMU aMUHOKHUCIOT. [lepBuuHas, BTopu4Has u
TPETUYHAs CTPYKTypa OeiaKoB. XMMHUYECKHE CBOICTBA OEIIKOB: TOPEHUE, IeHATYpaLs, THIPOIIH3
U 1BeTHBIE peakiuu. bruoxumuueckue GyHKIUN OEIKOB.

HyxnenHoBble KHCJIOTBI-34

HyxnenHoBblie KHUCIOTH — OnonoianuMmepsl. HykienHOBbIE KUCIOTH U OMOCHHTE3 OenKa.
IIpupoaHble HCTOYHMKH YIJI€BOAOPOAOB-34

Hedtp u nponykTsl €€ nepepabotku. Kokcoxumuueckoe nmpousBoacTso. [Ipupoanslii ras.
IHosimMepsbI M MOJIMMepPHbIE MaTepHAJIbI-34

[Inactmaccel. BomokHa.

3ammuTa oKpy:Kalouei cpeabl 0T BO3/1eliCTBHS BPeIHbIX OPraHMYeCKUX BelecTB-44
[ToHsATHE O XUMHUYECKOW IKOJIOTHH.

11 xnace
(34 B Henenro 102 yaca)

OcHOBHbBIE IOHATHS, 3AKOHbI M TeOPHU XUMHH (7 1) .

Baxueiinye noHATHsI XUMUU U UX B3aUMOCBS3U. OCHOBHBIE 3aKOHBI XUMUH U PaCU€Thl Ha UX
ocHoBe. Teopus CTpoeHHs aTOMa KaK Hay4yHasi OCHOBA U3yueHUs1 XUMHUN.COBpEMEHHBIE
MpEeACTABJIEHUS O CTpoeHUH atoMa. [lepnoanueckuii 3akoH u [lepuonnueckas cucrtema
XUMHUYECKUX 351eMeHToB [I.J1. MeHnzeneeBa B CBETE TEOPUM CTPOEHUS aTOMA.

OO0mas XxapakTepucTuka s, p, d, f~371€MEHTOB.

MeToabl HAY4YHOr0 MO3HAHUA (5 1)

. XMMUY€ECKOe MMO3HAHUE U €r0 METOIbl. XUMUYECKHI 3KCIIEPUMEHT U €r0 POjb B MO3HAHUU
npuposl. [IpakTnyeckas padora Ne 1. DkcriepUMeHTaNbHbIN aHAIN3 KaK METOJ
HUICHTU(PUKAIIMN XUMUYECKUX COEIMHEHUN 1 ONpPEeIeHNs UX KaueCTBEHHOr0 cOCTaBa (Ha
IpUMepe coeAMHEHNH 1eMeHTOoB IIA-rpynns). MonenrpoBaHue B IO3HaHUU XUMHUH.
EcrecTBeHHOHayuyHas kapTuHa Mupa.. O60061menue 3Hanuit o remam 1, 2. KontposnbHas padota
Nel

Crpoenue BemecTB (6 1)

. Xummndeckas cBsi3b u e€ Buabl. KoBanenTtHas cBsa3b.MloHHas1, MeTaiindeckass 1 BOJOPOIHAsS
CBsA3b. AMOP(HOE U KPUCTAJUIMYECKOE COCTOSAHUSA BelecTB. Kpucrannmnueckue peméTku.
KommnekcHble coennenns. MHOroo0pasue BeIIecTB B OKPYKaroIeM MHpeE.

BemecrBa u ux cucreMbi(84)

UucTele BemecTBa U cMecH.JlucrnepcHble U KOJJIOUIHBIE CUCTEMBI.. VICTUHHBIE pacTBOPHI.
PactBopenue.IlpakTtuueckas padora Ne 2. [IpurotoBieHue pacTBOPOB 3aJJaHHON MOJISIPHOM
KOHIIEHTpaluu. BHyTpuMoneKyispHble 1 MEXMOJIEKYJIIIpHbIE CBA3U.. CucTeMa 3HaHUH O



BemiecTBe. Pemenne 3ama4y Ha pactBopbl. O000IIeHne 3HaHU# 110 TeMaM 3, 4.. KoHTponbHas
pabota Ne 2.
OcCHOBBI XMMH4Y€ECKOI TepMOAUHAMUKH (5 1)

.TerunoBble 3¢pdexTh! peakiuil. DHTanpnus. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca.

Outponus. DHeprusa ['n66ca. [IporaosupoBanue HanpaBieHui peakiuu. Permenne pac4éTHbIX
3a/1a4 10 TEPMOXUMHUYECKUM YPaBHEHUSIM.

Kunernveckue NOHATHA M 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX peakumii (7 1)
CKOpoCTh XMMHUECKUX peakluil U (aKkTopbl, BIUAONIME Ha He€. 3aKOH ACHCTBYIOLINX Macc.
Karanus u xatanuzaropsl. [lpakTtnyeckast padora Ne 3. BiausHue ycinoBuii Ha CKOpOCTb
peakmuu. Xumudeckoe papHoecue. [Ipunmun Jle [llarense. O600meHNEe 3HAHMM IO TeMaM 5, 6.
Kontponbnas padora Ne 3.

PacTBopbI 2j1ekTpOoIMTOB. Peaknumn B pacTBopax 3J1eKTpoJuToB (13 4)

Teopust anexTponuTHUecKon qucconnanui. CUIbHbBIE U CIIa0bIe 3JEKTPOIIUTHI.

Peaxiun nonHoro ooMena. KucnotHo-ocHOBHBIE B3anMo/ieicTBYS.. LOHHOE PON3BEICHIE BOIBI.
I'maponu3 HeopraHUYECKUX U OpraHMYECKUX BemecTB.. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbIE
peakuuu (OBP).Meroas! coctaBnenus ypasHenuii OBP.Xumnueckue ucrounnku toka.Kopposus

METAaJUIOB M CLIOCOOBI 3alUTHI OT He€. DnekTponus.. Pemenune 3anay.. KonrponbHaas padora Ne 4.

Hemeranibl 1 nx xapakrepuctuka (16 1)

Bonopon u ero coenunenus. Bona. I'anorensl. Onements! VIA-rpynnsl. Kucnopon u 030H.

Cepa. CepoBoaopoa. Cynsdunasl. Kuciopoaasie coeTMHEHHS CEPhl. DIEMEHTHl V A-TpyTbl.
A3zor.Ammuak. Conu ammoHnus. IIpakTudyeckas padora Ne 4. [lonyyenne aMMuaka 1 OIBITHI C
HuM. Kucnopoausie coenqunenus azora. @ocdop u ero coeguHeHUs. dneMeHThl [VA-rpynmsr.
VYrnepon.Coenunenus yrnepona. Ilpakruyeckas padora Ne S. [Tomydenue yriekucioro rasa u
onbIThl ¢ HUM.IIpakTHueckast padora Ne 6. PacniosHaBaHue kapOOHATOB M pelIeHUE
JKCIIEPUMEHTAIbHBIX 3a1a4. Kpemuuii u ero coequnenns. O6o0menne temsl «Hemeramnbn
KonTpoasnas padora NeS nmo reme «Hemeraibi»

MeTtaJuibl ¥ UX BaxkHeilme coequHenus (11 1)

OnemeHTs! [A-rpynnsl U UX coequHeHus. DneMeHTh! [IA-rpynmnsl U X coeTuHEHUs.
IpakTnyeckas padora Ne 7. )KEcTkocTh BO/IbI U cIOCOOBI €€ ycTpaHeHus. JneMeHTsI 11TA-
rpynnsl. Amomuauii. [lpakTuyeckas padora Ne 8. VccnenoBanue cBOMCTB coeIMHEHUI
amoMuHus 1 uHKa.XKenezo. CoequHeHus xenes3a. XapakTepuCcTHKa d-3JIEMEHTOB U UX
coequuennil. [lpaktuueckas padora Ne 9. Coequnenus xene3a u meau.Pemenue 3anay.
Kontponbnas padora Ne 6.

O000menne 3HaHUI 0 MeTAJLIaAX U HeMeTaJ1ax (4 4)

Mertannsl n HemeTauibl.. COeJUHEHHSI METAINIOB U HEMETAJLIIOB.

['eneTnyeckas B3aMMOCBSI3b MEXIY OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COEIMHEHUH.
Kaaccndukanusa u B3aMMOCBSI3b HEOPTaHNYECKNX M OPraHMYeCKHX BelecTs (5 1)
Knaccudukanus u o61as xapakTepiucTiKa HEOPraHUYECKUX U OPraHUYECKUX COeTUHEHUH.
XHMMHYECKHE PEAKIIUU C YyUACTHEM HEOPraHMYECKHX M OpraHndeckux BeuecTs. Heopranuueckue
Y OpraHUYecKHUe BEIIeCTBA B IPUPOJIE U B )KU3HH UEIOBEKa.

IIpakTnyeckas padora Ne 10. Penienne skcriepMMEHTaIbHBIX 337a4 HA paclio3HaBaHUE
OpPraHMYECKUX M HEOPraHMUECKHUX BEIIECTB.

XuMmust ¥ Ku3Hb (6 9)

XWUMHMS )KU3HU. BHONIOrn4ecKkn akTUBHBIE BEIIECTBA. XUMUS U 3I0POBbE.

IpakTnyeckas padora Ne 11. 3HakoMCTBO ¢ 00pa3liamMu JIeKapCTBEHHBIX BemiecTB. CpeacTaa
OBITOBOM XMMHUH. MOIOIIIHME U YUCTSIINE CPEICTBA. XUMHUS HA JAYHOM y4YacTKe.

IIpakTnyeckas padora Ne 12. AHanu3 NUTHEBOM BOJBI HA KMCIOTHOCTh U COZIEPKAHNE
HEKOTOPBIX HOHOB
TexHoI0rMYecKHue OCHOBBI NMOJIy4YeHUS BellleCTB U MaTepuasioB (3 4)

XuMmundeckasi TexHosorusi. Hayunble OCHOBBI OpraHu3alui COBPEMEHHOTO IMPOU3BOJICTBA.

[Tonyuenne metamnos. Metamnyprua.CUHTE3 aMMHaKa.

Ikosornyeckue npodaembl xumuu (1 9)



DKosornyeckue npoodaeMbl, CBA3aHHBIE C POU3BOACTBOM BELIECTB U MaTEPHUAJIOB.
XHMHUKO-3KOJIOTHYeCKHe MpoOIeMbl U 0XpaHa aTMochepsl, cTpaTocdepsl, ruapochepsl U
auTocdepsl. DKOIOTHUECKUE MPoOIeMBI U 37I0pOBbE uenoBeka. Pezeps — 7 yacoB

IV. KasiennapHo- teMaTn4eckoe nJiaHUPOBaHUE
10 kaacc
Ne Tema pasgena, ypoka Konuuecrso
YPOKa YacoB
BBepeHue B OpraHMYecKyo Xumuio 3u
MNpeameT 1 3HaYEHUE OPraHUYECKON XUMUK
OTAnYmTENbHbIE MPU3HAKN OPraHUYECKUX COeANHEH UM
T\6 MpakTnueckasa pabora OnpegeneHme yrnepoaa u BoAoOpoAa B COCTaBe
OpraHMYecKOoro BelLLLecTBa
Teopua cTpoeHUA OopraHMYecKUx coeguHeHUn 24
4 Teopua xumunyeckoro ctpoeHna A.M. bytneposa
5 CoBpemeHHble NpeACcTaBAEHMNA O CTPOEHUM OPraHUYECKUX COEANHEHUN.
N3omepua.
0Oco6eHHOCTU CTPOEHUA U CBOMCTB OpraHMYecKkux coeaguHeHui. Ux 3y
Knaccndpukauma
6 DNEeKTPOHHAA NPMUPOAa XMMUYECKNX CBA3EN B OpraHMYECKMX BELLLECTBaX.
Mmbpuansauma aTomHbix opbuTanert npmM o6pa3oBaHNM KOBANEHTHbIX CBA3EWN.
7 Krnaccudukanus 1 HOMEHKJIATypa OPraHUYEeCKUX COeIMHEHUH.
8 PelweHune 3a4a4 Ha HAaXOXKAEHNE MOIEKYNAPHOM GpOpMY /bl BELLECTBA,
Haxo4ALerocs B ra3006pasHOM COCTOAHUM
TeopeTuyeckme 0CHOBbI, MEXaHU3Mbl U 3AaKOHOMEPHOCTU NPOTEKAHUA 54
peaKkumii opraHM4eckmux coeguHeHum
9 TeopeTnyeckme OCHOBbLI NPOTEKAHUA OpraHNUYecKux peakumin. Kataansartopsl.
10 Ocob6eHHOCTM OpraHNYecKUX peakumin. MexaHn3mbl peakuuii: paguKasabHbIi U
WMOHHbIM
11 Knaccudurkaums opraHMY4eCKUX CoOeAUHEHUNA.
12 0O606ueHMne 3HaHMK No Temam 1-4.
13 KoHTponbHasa pabota Ne 1.BeegeHune B OpraHUYeCcKyo XMMUIO
524 |
Yrnesoaopoabl 18y
14 CTpoeHune MoneKyn ankaHoB. [OMONIOTMYECKUIA pAL aNKAaHOB. INEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHME A/IKAHOB.
15 HomeHKnaTypa 1 nsomepusa ankaHos.
16 ®du3myeckne nu XMMmM4YecKkne CBOMCTBA a/IkaHOB.
17 MonyyeHne n NpUMeHeHMe afIKkaHOB. PacYéTbl N0 XMMUYECKMM YPABHEHUAM C
NCNO/Nb30BaHMEM NOHATUA KOOBEMHbIE OTHOLLIEHMA Fa30BY.
18 CTpoeHMe MONEKYN LMKN0ANKAaHOB, PU3NKO-XMMUYECKME CBOMUCTBA
LMKN0aNKaHoB. MNpumeHeHuUe.
19 KoHTponbHana pabota N22 AsnkaHbl
20 CTpoeHune MOoneKyn ankeHoB. M3omepua: yrnepoaHoi Lenu, nonoKeHms
KpaTHOM CBA3W, YUC-, MPAHC-U3omepma. HomeHKNaTypa afIkeHOB
21 Pu3nKo-xMmmn4eckne cBOMCTBa ankeHoB. llpasusao B.B. MapkosHukosa
22 Cnocobbl Nnony4yeHnA aTuneHa B 1abopatoprm M NPOMbILNEHHOCTH.
23 MpakTuyeckana pabora Ne 1. lNonyyeHne sTuAEHa U N3y4eHME ero CBOMCTB.
24 CTpoeHne Monekyn ankagmeHos. Pusnyeckme n XuMmmyeckne CBOMCTBA.




MpupoaHbI KayyyK. Pe3unHa.

25 CtpoeHue monekyn. Usomepua u HomeHKnaTtypa.
26-27 | ®dusmMyeckme u XMMn4eckne cBOMCTBa aueTuaeHa. MonydyerHue. NpmumeHeHue.
28 . beHson n ero romonoru. CtpoeHne, U3oMepusa, HOMEHKAATYpa.
29 ®dusmyeckne 1 xMmumyeckne cBomncTea beHsona. NpumeHeHne 6eH3ona u ero
rOMO/10rOB.
30-31 | leHeTMYecKan CBA3b YrNeBoa40pPOA0B
FanoreHonpousBogHble YrNeBO40PO[0B 54
32 FanoreHoanKaHbl. CTpoeHMe, HOMEHKAATypa U U30MePUA.
33 dusnyeckne n XuMmyeckme CBOMCTBA raoreHoanKkaHoB. [puMeHeHue.
34 PewweHne pacuéTHbIX 3a4a4 Ha BbIBOA, MOJIEKYNAPHOM GOpMYy/ibl BELLLECTBA MO
NPOAYKTAaM CropaHuA
35 0O606uieHMe 3HaHWI No Teme «Yrnesoaopoabl»
36 KoHTponbHana paboTta Ne3 «Yrnesogopoabi»
CnupTbl. PeHonbl 84
37 MoHAaTMne o cnupTax. Knaccupumkauyma, HomeHKNaTypa 1 Msomepua CNMpToB.
38 MNpeaenbHble ogHOAaTOMHbIe cnnpTbl. CocTas, CTpoeHue U dusnyeckue
cBoicTBa. MNonyyeHue cNnnpToB.
39 Xrmunyeckune cBOMCTBa 04HOATOMHbIX CNPTOB. [pumeHeHne CnMpToB.
MpocTbie 3dupbl.
40 MHoOroaTomMmHble CNUPTbI.
41 ®eHonbl. CocTas, cTpoeHne. Pr3nMyeckne CBOMCTBA
42 Xnmmueckue ceoiictea peHona. MonyyeHne, npMmMeHeHue.
43 leHeTMYeCcKas CBA3b M3YYEHHbIX KNACCOB COeANHEHUN
44 KoHTponbHas paborta Ne4 «CnunpTbl»
Anbgernabl U KeToHbl 4v
45 Anbgerngpbl. Coctas, CTpOeHMEe, HOMEHKAATypa
46 PU3NKO-XMMUYECKME CBONCTBA aNbAernaos.
47 Mony4yeHue 1 NpUMeHeHMe anbaernaos.
48 MoHATME O KeToHax.
Kap6oHoBble KUCNOTbI U CI0XKHbIE 3pUpbI 9y
49 MoHATHE 0 KapbOoHOBbLIX KNMCNOTax. MpeaenbHbie 04HOOCHOBHbIE KapboHOBbIE
KMUCAOTbI.
50 MonyyeHue n PU3NKO-XMMMYECKME CBONCTBA Npeae/ibHbIX 04HOOCHOBHbIX
KapbOHOBbIX KMCNOT.
51 T\6MpakTnueckas pabora Ne 2. MonyyeHne YKCYCHOM KUCNOTbI U U3yYeHUue eé
CBOWCTB.
52 OTaenbHble NpeacTaBUTENM OAHOOCHOBHbIX NpeaenbHbIX KAPHOHOBbIX KMCAOT.
Mbina
53 HenpeaenbHble 04HOOCHOBHbIE KAPOOHOBbIE KUC/IOTbI.
54 CnoxHble apupsbl
55 FeHeTnYecKan CBA3b M3YYEHHbIX KNacCoB CoegMHEHUN. PelleHne pacyéTHbIX
3agav.
56 O606LeHMe 3HaHWUIM No Temam «CnnpTbl. Anbaerngbl. KapboHoOBblE KUCAOTbI.»
57 KoHTponbHasa pabotaNe5 Kucnopopgocopeprkawme Belecrtsa
A3oTcogepiKawme coeguHeHUs 84
58 AmuHbl. CocTaBs, CTpOEHUE, U3OMEPUA, HOMEHKNATYpPa
59 XrmMmunyeckne cBOMCTBa aMUHOB. MNpumeHeHUue




60

AHUAVH — npeacrtasutTe/sib apomaTnyeCknx aMmmHOB. anIMEHEHVIe n
nonyvyeHume aHWInHa.

61 FeTepoumnKnmMyeckne coegmnHeHuns. TabakoKypeHne n HapKOMaHUA — yrposa
YKM3HU YenoBeKa
62 T\6 MpaKtuueckas pabota Ne 3. PelueHne s3KcnepMmMeHTaIbHbIX 33434 No Teme
«XapaKTepHble CBOMCTBA M3YYEHHbIX OPraHMYECKUX BELLLECTB U KaYeCTBEHHbIEe
peakumn Ha HUX».
63 0O606ueHMe 3HaHWI No Teme A30TcoAaeprKallime coeguHeHus
64 MpoBepoyHasa paboTa no Teme A3oTcoaeprKalime coegMHEHUA
Xupbl 1y
65 HKu1pbl — TpUraMuepunabl: COCTaB, CTPOEHWE, CBOMCTBA. HKUpPbl B X KU3HU
Yye/IoOBEKa M Ye/ioBeYecTBa
Yrnesopabl 4
66 MoHsaTue 06 yrnesoaax.
67 CTpoeHue, CBOMCTBA, MPMMEHEHME TNHOKO3bI.
68 Caxapo3a KaK npeacTaBuTeb ANcCaxapmaos
69 Kpaxman v uenntonosa.
AmuHokucnotbl. Nentuabl. benkun 74
70 AMUHOKMCNOTbI. COCTaB, CTPOEHMe, U30MepUs.
71 dusnyeckne n XMMmUYecKkme CBOMCTBA aMUHOKMUCAOT. [pUMeHeHMe
72 Benkn. Coctas, cTpoeHne. PU3NKo-XxMMU4eckme cBomMcTea 6enkos
73 T\6 MpakTHuyecKan paborta N2 4. [purotoBaeHMe pacTBOPOB GENKOB U
N3y4yeHne Ux CBOMCTB
74 T\6MpakTnueckana pabora Ne 5. PeleHune sKCNEPMMEHTabHbIX 33434 Mo Teme
«Beww,ecTBa *KMBbIX KNETOKY.
75-76 Penenne pacu€THbIX 3a1a4.
HyknenHoBble KMCNOTbI 3y
77 HyknenHoBble KUCNOTbl — 6Monoanmepbl. HyKnenHoBble KUCNOTbI U
b6uocuHTes benka.
78 0O606ueHMe 3HaHMI No Temam A3oTcogepKalime coeauHeHus,
AMUHOKUCNOTBI. Benku.
79 KoHTponbHasa pabota N2 6 A3oTcopeprKalme coeguHEHUA
MpupoaHble UCTOYHUKU YINEeBOA0POA0B 3y
80 HedTb 1 NnpoayKTbl €€ nepepaboTkm. Kokcoxmmmnyeckoe npomMsBoacCTBO.
81 MpupogHbIA N NONYTHbIN HEDTAHOM rasbl.
82 MPOMbILWIEHHbIA OPraHUYECKUN CUHTE3 OPraHMYECKMX BELLLECTB.
Monumepbl U NOAMMEPHbIE MaTepuabl 3y
83 Ob6Lwme NOHATMA O CUHTETUYECKNX BbICOKOMOIEKYNSAPHbIX COEAMHEHUAX.
84 Mnactmaccbl. CUHTETUYECKME KayuyyKN. CUHTETUYECKME BOIOKHA
85 T\6MpakTnueckas pabora Ne 6. PacnosHaBaHMe N1acTMacC U BO/IOKOH.
3awmTa OKpyrKaloLeil cpeabl OT BO34eMACTBUA BPpeaHbIX OpraHUYeCcKux 44
BeLlecTs
86 MoHATNE O XMMNYECKOWN 3KONOTNMU
87-88 | MoBTopeHMe 1 0606LLEHNE 3HAHWNI MO OPraHUYECKUM COeANHEHUAM.
89 WUToroBas KOHTpobHaA pabora
90-102 | Pe3seps. [MoBTOpEHME.




11 kaace

Ne Tema pasgena, ypoka Konuuecrso
ypoka yacos
OcCHOBHBbIE IOHATHS, 3AKOHbI 1 TEOPHH XUMHHU 74
1 Baxkneiilive NoHsATUs XUMUHU U UX B3aUMOCBSI3U. 1
2-3 OcCHOBHBIE 3aKOHBI XUMHUH U Pacu€Thl HA UX OCHOBE. 2
4 Teopust cTpoeHust aToMa Kak HayyHasi OCHOBA U3y4YE€HUSI XUMHUH. 1
CoBpeMeHHbIE NPEACTABJICHUS O CTPOEHUH aToMa.
5-6 Ilepuonnueckuit 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB 2
J.. MenneieeBa B CBETE TEOPUU CTPOEHUS aTOMA.
7 OO0mas xapakTepucTUKa S, p, d, f~37€MEHTOB. 1
MeToabI HAYYHOI'0 TO3HAHUSA 54
8 XUMHYECKOE TO3HAHUE U €r0 METO/Ibl. XMMUYECKUI SKCIEPUMEHT U €ro poJib | 1
B INIO3HAHUM IPUPOJIbI
9 T\0 IIpakTHYeckas padora Ne 1. DxcrieprMeHTalIbHbIN aHAIN3 KaK METOJ
UACHTU(DUKAIIMY XUMUYECKUX COCTMHEHUI U ONPEICIIeHUs] UX KaueCTBEHHOTO
cocraBa (Ha npumepe coenuHeHui 3nemeHToB [IA-rpynmsr).
10 MopenupoBaHue B IO3HAHUKM XUMHH. EcTeCTBeHHOHay4YHasi KapTUHA MUpA..
11 O60061eHue 3Hanui 1o TeMaM « OCHOBHbBIE TIOHATHUS, 3aKOHBI U TEOPUH
XUMHH. METOIbI HAYYHOTO NMO3HAHUSD)
12 KoHTponbHasa pabota Nel no temam«OCHOBHBIE TTOHATHS, 3aKOHBI K TEOPUH
XUMUHU. MeTo1bl HAyYHOTO IO3HAHUS»
CTpoeHue BelecTB 64
13-14 Xumnyeckas cBA3b U €€ Bunbpl. KoBajgeHTHasa CBI3b. 2
15 HMonHast, MeTaJuIM4ecKas M BOJOPOAHAS CBSI3b
16 AMop(dHOe 1 KpUcTaIIuYeckoe COCTOSHUS BeriecTB. Kpucraminueckue
PELIETKHU.
17 KommiekcHbie coeMHEHUSI.
18 MHoroo0pasue BEeLIECTB B OKPYKAIOIIEM MUPE.
BeuecTBa M HX CHCTEMBI 8y
19 YucTele BEIecTBa U CMECH. 1
20 JucriepcHbI€ M KOJUIOUIHBIE CUCTEMBI 1
21 HctunanbIie pacTBOpHI. PacTBOpEeHue. 1
22 T\0 IIpakTHYeckas padora Ne 2. [IpurotoBieHue pacTBOpOB 3aJaHHON 1
MOJISIPHOW KOHLIEHTpALUU.
23 BayTpuMonekysipHble 1 MEKMOJIEKYJISIpHbIE cBsi3u. Cuctema 3HaHUH O 1
BEILIECTBE
24 Pemenne 3a1a4 Ha pacTBOpBI 1
25 O6o06menne 3nanmii o temaMm «CTpoeHue BemiecTa. BemecTBa u ux 1
CUCTEMBI»
26 KonTtpoabsnas padora Ne 2o temam «CtpoeHue BemecTBa. Bemecrsa n ux | 1
CUCTEMBI»
OCHOBBI XMMHYECKOI TePMOAUHAMHKH 54
27 TennoBsie 3 dekThl peakiuii. JHTATBIHSL. 1
28 Tepmoxumuueckue ypaBHeHusi. 3akoH ['ecca 1
29 Outponus. OHeprus ['n66ca. IIporHo3upoBanie HapaBIeHUN PeaKLIUH. 1
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30-31 | Pemenue pacy€THbIX 33124 110 TEPMOXUMUYECKUM YPABHEHUSIM. 2
Kunernyeckne NoOHATHA U 3aKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKHUX 74
peakumii

32 CKOpoCTh XMMHUYECKUX peakluui U ¢akTophl, BIUSIOUINE HA HeE. 1

33 3akoH aeicTByromux Macc. Katanus u karaan3aTopsl. 1

34 T\0 IlpakTHyeckas padora Ne 3. BiiusiHue ycaoBui Ha CKOPOCTh PEAKLIMH. 1

35-36 Xumuueckoe papHosecue. [Ipunnun Jle [larense. 2

37 O060061menue 3Hanui o TemaMm «KuHeTHka U TepMOAMHAMHUKAY 1

38 KontpoabHas padora Ne 3 no remam «KHHeTHKA U TEpPMOJIMHAMUKA 1
PacTBOpbI 2j1eKTpoInTOB. Peakniuu B pacTBOpax 3JIeKTPOJIUTOB 13y

39 Teopus snekTpouTUIECKON auccorranui. CUIbHBIE B ClIa0bIe SJEKTPOJIUTHI | 1

40-41 Peakiun noHHOrO 0OMeHa. 2

42-43 ['uaponn3 HEOpraHMYECKUX U OPraHUYECKUX BEIIECTB.. 2

44-46 OxucanTenbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). 3

47 XuUMHUYECKUE UCTOYHUKH TOKa. KOppo3usi METamioB U COCOOBI 3aIIUTHI OT 1
HeE.

48-49 DneKkTpoIns.. 2

50 Pemrenne 3agau.. 1

51 KonTtpoabnast pabora Ne 4 o reme «PacTtBopsl 251ekTpoauToB. Peakunu B 1
pacTBOpax MEKTPOIUTOBY
HeMeTasjibl M NX XapaKTEePUCTHKA 164

52 Bogopon u ero coequnenus. Bona. 1

53 ["anoreHsl. 1

54 OnemenThl VIA-rpynnsl. Kuciopos v 030H. 1

55 Cepa. CepoBogopos. Cynbbhusl. 1

56 KucnopoaHele coeiMHEHHUsI CEPBL. 1

57 OneMmeHThl VA-rpynnbl. A30T.AMMHaK. 1

58 Conmn aMmMOHHSL. 1

59 T\0 IlpakTHyeckas padora Ne 4. [TonyyeHue aMMuaka v OIBIThI C HUM. 1

60 KucnopoaHeie coeiuHeHns a30Ta 1

61 Dochop 1 ero coeTMHEHHUS 1

62 OnemenThl IVA-rpynnsl. Yraepoa. CoequHenus yriaeposa. 1

63 IIpakTnyeckas padora Ne 5. [lonydyeHue yriaeKucIoro ra3a 1 OmnbITel ¢ HUM. | 1

64 IIpakTnyeckas padora Ne 6. PaciozHaBaHue kKapOOHATOB U peLICHUE 1
AKCIIEPUMEHTAJILHBIX 3a/1a4.

65 erMHI/Iﬁ U €I0 COCIUHECHUA 1

66 0606weHune Tembl «<HemeTannbi» 1

67 KoHTponbHas paboTta Ne5 no teme «Hemertannbi» 1
MeTauibl M UX BaskHeiimue coennuenns (11 4) 11y

68 OnemeHTs! [A-rpynnsl ¥ X COETUHEHUS 1

69 DOneMeHThl [IA-rpynbl ¥ UX COeAMHEHUS 1

70 T\0 [IpakTHYeckas padora Ne 7. KécTkocTh BOJBI U CLIOCOOBI €€ 1
YCTpaHEHHS.

71 OnemeHTsl HIIA-rpynnel. ATFOMUHUIN. 1

72 T\0 [IpakTH4eckasi padota Ne 8. MccnenoBanue CBOMCTB COeTMHEHUIMA 1
QIIOMUHHUS U LIMHKA

73 Kenezo. CoeqrHeHus xKenesa. 1
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74 XapakTepucTuka d-3JIeMEHTOB U UX COSTMHEHUH. 1
75 IIpakTnyeckas padora Ne 9. CoenrHeHus xejue3a 1 MeIu 1
76-77 Pemrenue 3agauq. 2
78 Kontpoasnas padora Ne 6 no teme «MeTajuibny 1
O06006111eHNEe 3HAHUI 0 MeTAJLJIaX M HEMeTaJL1ax 4y
79 Mertamibl U HemeTauibl.. CoeIMHEHHs] METAJIJIOB U HEMETAJLIOB. 1
80-82 ['eneTnueckas B3auMOCBS3b MEX1Y OCHOBHBIMM KJIACCAMH HEOPTaHUYECKUX 2
COEIMHEHHUI.
Kuaccnpukanusi 1 B3aMMOCBA3b HEOPTAHMYECKUX U OPTaHMYEeCKUX 54
BelIeCTB
83 Knaccudukanus u o0mias xapakTepucTHKa HEOPTaHUYECKUX U OPraHUYeCcKuX | 1
COEMHEHHUI.
84-85 XUMHUYECKUE PEAKLUU C yYaCTUEM HEOPTaHUYECKUX U OPTaHUYECKUX 2
BEIIECTB.
86 Heopranuueckuie 1 OpraHMuecKie BEUIECTBA B IPUPOJIE U B )KM3HU YesloBeka | 1
87 IIpakTuyeckas padora Ne 10. Penienue skcriepuMeHTaNbHBIX 33/1a4 Ha 1
pacro3HaBaHUe OPraHMYEeCKUX M HEOPTaHMUECKUX BEIIECTB.
XUMUSA U )KU3Hb 6y
88 XuMusl )KU3HH. BUOJIOrnyecKky aKTUBHbBIE BELIECTBA 1
89 XUMHS U 3J0POBBE. 1
90 T\0 IlpakTHYeckas padora Ne 11. 3HakoMcTBO ¢ 00pa3aMu JieKapcTBEHHBIX | 1
BEILIECTB
91 CpenctBa OBITOBOM XMMHUH. MOIOIIINE U YUCTSIINE CPEIICTBA. 1
92 XuMus Ha JAYHOM Y4YacTKe. 1
93 T\0 IIpakTHYeckast padora Ne 12. AHanu3 nuTHEBON BOJBI HA KHUCIIOTHOCTb 1
U COJEPKaHNE HEKOTOPBIX MOHOB
TexHo/I0rnYecKre OCHOBBI MMOJIY4YeHHs BelIeCTB M MaTepuaJjioB (3 4) 3y
94 XuMmunueckasi TexXHoJorus. HayuHble OCHOBBI OpraHu3alid COBPEMEHHOTO 1
MIPOM3BOJCTBA.
95 [Tonydyenue MetaiioB. Metaymyprusi. 1
96 CuHTe3 aMmMuaka. 1
JKOJIOTHYEeCKHE NPOodIeMbl XUMHHU 1y
97 DKOJIOTHYeCKHe MPOOIeMbI, CBI3aHHBIC C IPOU3BOACTBOM BEIIECTB H 1
MaTepHaJIOB.
98-102 Pe3eps 74
V. YueOHO-MeTOANYECKOE 00ecIIeYeHus:
1. [Tporpammbl o xumuu i 8-11 kiaccoB o0meoOpazoBaTenbHbIX YyupexaeHuid/Ilon

pen. H.E.Ky3nenoBoii.-M.: Benrana-I"pad, 2016.

2. Xumust: 11 kmacc(yrinyOnéHHbIE — ypOBeHb):  y4eOHMK

1A

yYaumxcs

obmeobpazoBatenbHbx yupexaenuii/H.E.Ky3nenosa, 1.M.TuroBa, H.H.I'apa u np.;

non pen. H.E.Ky3nenoBoii.-.-M.: Benrana-I'pad, 2017.

3. Kysnenoa H.E., JIéekun A.H. 3amaunuk mo xmmuu: 11 kmacc.-M.: Benrana-I'pad,
2014.

4. KoMruiekT y4eOHbIX TabIUIT 1T0 HEOPTAHNYIECKOW XUMHUH.

5. Habop xuMu4eckux peakTHBOB M0 HEOPTaHHMUECKOW U OPraHMYECKOW XHUMUH.

6. OUIIN http://www.fipi.ru
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