MyHuIIUIIaTFHOE ABTOHOMHOE 00111e00pa30BaTeIbHOE YIPEKICHUE
byrypnunckas cpennss odneoOpa3zoBarensHas mkojia umenu B.W. Kazakosa

YT1BepxkaeHo
MIPUKA30M JIUPEKTOpa
ot 31.08. 2020 r Ne278

PABOYASA ITPOT'PAMMA
npenMera XuMHU
(6a30BBIi YPOBEHB)

10-11 knacc

CocraButeins:
I'yceBa Mapus BsiyecinaBoBHa,
y4uTenb OMOJIOTUU U XUMUHU

p.n. bytypnuso
2020 r



Pabouast mporpamma o xumuu (6azoBoro ypoBHs) Ay 10-11 X kimaccoB cocraBiieHa Ha
OCHOBE:
- ®epepanpHoro 3akona «O0 obpaszoBanuu B Poccuiickoit @eneparmm» ot 29.12.2012

Ne273 @3,

- OyH/1IaMEHTaNBHOTO Sijpa 00IIero 0Opa3oBaHus;

- [Ipumepnoit OOIT COO, onobpennoii pemienneM denepanbHOro yueOHO- METOIUYECKOTO
00BbEeTMHEHUS 110 CPEHEMY 00IeMy 00pa30BaHMIO, B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC COO
10 XUMUH;

JlanHasi mporpamMma COCTaBJIeHa Ha OCHOBe paOoueidi mporpammbl M.H. AdanackeBoi,
npeaHa3HaueHa i npeamMeTHor nuHuu yaeOHukoB I.E. Pymsutuca m ®.I'. denpamana 10-11
KJIaCChl

[Iporpamma otpaxkaer wuaed U nonoxeHus KoHuenuuu TyXOBHO-HPaBCTBEHHOTO
pa3BUTHS W BOCHHTAHHUA JUYHOCTH TrpaxkgaHuHa Poccuu, mporpammbl  GOpMUPOBAHUS
YHHUBEpCaIbHBIX y4eOHbIX neicTBui (YY), COCTaBisIOMIMX OCHOBY JJisi CaMOpa3BUTUA U
HETPEPhIBHOTO  O0pa3oBaHMs,  BBIPA0OTKM  KOMMYHHKATHBHBIX  KadeCcTB,  IIJIOCTHOCTH
OOLIEKYJIBbTYPHOT0, JTUYHOCTHOIO M IO3HABATEJILHOTO PAa3BUTHS yYalIUXCA.

B mnporpamme yuuThiBaeTcs TO, 4TO 00pa3oBaHHME HA YPOBHE CPEAHETO OOMIEro
o0pa3oBaHHUsl MpH3BaHO OOECHeYuTh OO0y4YeHHE C YYeTOM HOTPEOHOCTEH, CKIOHHOCTEH,
CIIOCOOHOCTEH U 103HABATEIbHBIX UHTEPECOB YUAIIUXCA.

[IporpammHoe copepxanue ompezaensercs ucxons u3 tpedoBanuiit ®I'OC COO k
YPOBHIO TOATOTOBKHM Yy4YalllUXCS, a TaKkKe BPEMEHEM, OTBEIECHHBIM (elepalbHbIM y4eOHBIM
wianoM (B 10- 11 -x kmaccax 2 yaca B Henenmto — 140 yacos).

1.1. Onucanne mecra yueOHoro npenmera "Xumus'" B yueOHOM IJIaHE

Xumus B cpeaneit mkoise uzyyaercss B 10 -11 kmaccax. OOmiee yncio y4eOHbIX yacoB 3a 2
roaa ooyuenus — 140 yacoB, u3 Hux mo 70 1 (2 u B Hegento) B 10 u 11 xnaccax.

1.2. YyeOHO — METOIMYECKUI KOMILIEKT

*Y4yeOHUKH d)e)]epanbﬂoro OEpCYHs, B KOTOPBIX pCAJIN30BaHa JaHHas nporpamMma.

1. Pymsutuc T.E., ®enpnman O.I'. Xumusa. bazoseiii ypoBenb. 10 kmacc. - M.:
ITpocsemenue, 2020;

2. Pymsutuc TI'.E., ®enpaman @.I'. Xumus. bazoseiii ypoBens. 11 kmace. - M.:
IIpocsemenue, 2020.

JlononHUTENRHAS IUTEPATYpA:

1. AdpanackeBa M.H. PaGoume mnporpammel. IIpenmernas nuHus yueObHukoB [.E.
Pymsutuca, ®@.I'. @enpamana. 10-11 kmaccsl: yueb.mocobue ans o6meoOpa3oBaT. OpraHU3alMi:

0a3oBbIi ypoBeHb / M.H. AdanacbeBa. -2-¢ uzn. — M.: [Ipoceemenue, 2018. — 48 c.;



2. CumonoBa A.M. /lnarHoctrueckue Tectsl o Xxumun s 10-11 kmaccon.2017;

3. I'apa H.H. Xumus. Metonudeckoe nocodue as yuutens. Ypoku B 10 kiacce: mocobue
JUIs yuuTesei o0ieodpa3oBarenbHbIX yupexaeHuii. — Mocksa «lIpocBemenue», 2015;

4, T'apa H.H., I'abpycea H.M. Xumus. 10—11 kimacchl. 3aaqyHuK ¢ «TOMOITHUKOM».2015;

5. Xwumwus. 10 -11 xnacc. Buneonemonctpauu

ILnanupyeMble pe3vabTAThl H3VUEHHS YI€OHOI0 MpeaMeTa « XUMHSI»:

JIMYHOCTHBIE Pe3yJibTaThl:

B IICHHOCTHO-OPUEHTAIIMOHHON c(epe — BOCIIUTaHUE YYyBCTBA TOPJOCTH 332 POCCHHICKYIO
XMMHYECKYIO HAYKy, TyMaHH3Ma, [1eJIeyCTPEMIICHHOCTH;

* B TPYZIOBO# cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JasbHEHIIEH 00pa3oBaTeIbHON
TPaeKTOPHH;

e B [IO3HABATEJIBHOW chepe — yMEHHE YIPaBIATh CBOCH O3HABATEIBHON CATEIBHOCTHIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOEHHSI BBINYCKHHKAMH OCHOBHOW IIKOJIbI
NPOrpaMMbI M0 XUMHUH SIBJISIIOTCS:

e JICII0JIb30BAaHHUEC yMeHI/IfI W HABBIKOB pPAa3JIMYHBIX BHUIOB MMO3HABATCIILHOM JACATCIIbHOCTH,
NPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HaHUS  (CHCTEMHO-MH()OPMALMOHHBIA  aHAJIM3,
MOZIETTMPOBAHKE) [Tl M3YUYEHHS Pa3IMUHBIX CTOPOH OKpYXKatoUlel AeHCTBUTEILHOCTH;

e HCIIOJIH30BAHNE OCHOBHBIX HMHTCIUICKTYAIbHBIX OIepamuii: (GOpMyTUPOBAHHE THUIIOTE3,
aHaJIn3 U CUHTC3, CPAaBHCHUC, O606HI€HI/I€, CUCTCMAaTHU3alus, BbIABICHUC ITPUYNHHO-CICACTBCHHBIX
CBSI3€Hi, TIOMCK aHAJIOTOB;

e YMEHHE TeHEPUPOBATh UJEH U OTIPEJIENIATh CPEACTBA, HEOOXOUMBIE [T UX peaTn3allu;

e YMECHHUE ONPEACIATh NN U 33/1a4H JACATEIbHOCTH, BEIONPATH CPEACTBA peaTU3aIliy el
W IPUMCHATH UX Ha IIPAKTUKE,

* UCIIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB HH(POpPMALMK, TMOHUMAaHHUE 3aBUCHUMOCTH
coJiepKaHus U (pOpMBI NpesIcTaBIeH!s] UHQOPMAIMK OT 1eJiell KOMMYHUKALMHU U aJipecara.

B o0Ougactu mo3HaBaTeJlbHbIX pe3yjbTaToB 06pa3OBaTean0e YUpexxKaceHue 0o01Iero

0o0pa3oBaHus NPEAOCTABJACT YYEHHKY BO3MOKHOCTb HA CTYIIEHH CpeIHero (1moJIHoro) ooumero
00pa3oBaHusI HAYYUTHCH:

e 1aBaTh ONpE/ETICHUs HAyUHbIM ITOHITUSAM;

e OIIMCHIBATh JIEMOHCTPAIMOHHBIE M CAMOCTOSITENIbHO TMPOBOJMMBIE SKCIEPUMEHTHI,
WCIIOJIB3YS JIJISl 3TOTO €CTECTBEHHBIHN (PYCCKHUIT) A3bIK U S3bIK XUMHH;

e OIIMCBIBATh W pa3IU4aTh M3yUYEHHBIE KJIacChl HEOPraHMYECKHMX M OpPraHMYeCKHX
COEIMHEHUI, XUMUYECKHE PEAKIUY;

e KJIaCCU(UIIMPOBATH N3YUEHHBIC OOBEKTHI U SIBJICHUS;



e HAONMIOJaTh JAEMOHCTPUPYEMBbIE M CaMOCTOSATEIBHO IPOBOJMMBIE OIBITHI, XUMHUYECKHUE
peaKIuu, MPOTEKAIOLINE B IPUPOE U B OBITY;

e JICJIaTb BBIBOABI W  YMO3AKJIIOUYCHUA U3 H&6HIOII€HHIZ, HN3YUCHHBIX XHUMHWYCCKUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEUIECTB 110 aHAJIOIMH CO CBOMCTBAMHU
W3YYCHHBIX;

e CTPYKTYPUPOBATh U3y4YECHHBIN MaTepHUall,

e HUHTEPIIPETUPOBATH XUMHUYECKYIO0 HH(POPMALINIO, TIOTYYESHHYIO U3 JPYTUX UCTOYHUKOB;

e OIIMCHIBaTh CTPOEHUE aTOMOB 371eMeHTOB |-V neprno 0B ¢ UCMOIB30BaHUEM 3JIEKTPOHHBIX
KOH(Urypauuii aToMoB;

e MOJEIIUPOBATh CTPOCHHE IIPOCTEHUIINUX MOJIEKYJ HEOPraHMYECKMX M OpPraHUYECKHUX
BEILECTB, KPUCTAIIIOB;

IIpenmerHbie pe3yabTaThl:

BbInyCKHUK Hay4YuTCH:

® PacKphIBaTh HA IPUMEPAX PoJib XUMUHU B (POPMUPOBAHUU COBPEMEHHON HAyUYHOU KapTHUHbI
MHUDPA U B IPAKTUYECKOHN AEATEIbHOCTH YEIIOBEKA;

® IEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBSI3b MEKIY XUMHUEH U IPYTUMHU €CTECTBEHHBIMU
HayKaMU;

® paCKpbIBaTh Ha IIPUMeEpax MOJIOKEHUS TEOPUU XUMUYECKOro crpoenns A.M. byrieposa;

e noHUMaTh (uznueckuit cmbicn Ilepumonuueckoro 3akona [I.M. MenneneeBa u Ha ero
OCHOBE OOBSACHATH 3aBUCHMOCTh CBOWCTB XMMHYECKUX 3JEMEHTOB U 00pa30BaHHBIX UMM BEIIECTB
OT DJIEKTPOHHOT'O CTPOEHUS aTOMOB;

® OOBSCHATH MPUUYMHBI MHOTOOOpa3Hs BELIECTB HAa OCHOBE OOIIMX MpeAcTaBIeHUN 00 MX
COCTaBE€ U CTPOCHHUH;

® [IPUMEHATh IIpaBUjIa CUCTEMAaTUYECKOM MEKIyHApOJHOM HOMEHKJIATYpbhl KaK CpeacTBa
pa3IuYeHus U UACHTU(UKAIIMY BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

® COCTABJIATh MOJIEKYJSIpHBIE U CTPYKTYpHbIE (POPMYJIbl OPraHMYECKHX BEIIECTB Kak
HOocUTene MHQOpMalMM O CTPOCHHM BEIEeCTBA, €ro CBOWCTBAX M MPUHAIJIEKHOCTH K
OIIPEIETICHHOMY KJIACCY COCIMHEHU;

® XapaKTepU30BaThb OPraHMYECKUE BELIECTBA II0 COCTaBY, CTPOCHHIO M CBOMCTBaM,
YCTaHaBIUBATh IPUYUHHO-CIICJCTBEHHBIE CBA3U MEXAY JaHHBIMHU XAPaKTEPUCTUKAMU BEILECTBA;

® [IPUBOJUTH TPUMEPHl XMMHYECKUX PEAKLUWN, PACKpBIBAIOLIMX XapaKTEpPHbIE CBOWCTBA
TUNMYHBIX TPEJCTaBUTENEH KIAacCOB OPraHWYECKHX BELIECTB C IIENbI0 HUX WACHTUQHUKALMUA U

00BsiICHEHUS 00JIaCTH IPUMEHEHUS;



® IPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHHUS XUMUYECKUX pEaKluii Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKOH CBS3H B MOJICKYJIaX PEareHTOB U UX PEAKIIMOHHOM CITIOCOOHOCTH;

® ICTIOJIb30BaTh 3HAHHMS O COCTAaBE, CTPOCHHH W XHMHUYECKMX CBOHCTBAaX BEHIECTB JIJIS
0€30I1aCHOTO MPUMEHEHUS B MPAKTHUECKON JCSITEIbHOCTH,

® [IPUBOJIMTH TPUMEPHI MPAKTUYECKOTO HCIOJIh30BAHUS MPOIYKTOB MEepepaboTKu HEPTH U
NPUPOHOTO Ta3a, BHICOKOMOJICKYJISIPHBIX COCAMHEHUH (MOJMATUIICHA, CHHTETUYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

® [I[POBOJIUTH OTIBITHI 10 PACIIO3HABAHHIO OPTaHWYECKHUX BEHIECTB: TIHUIICPHHA, YKCYCHOM
KHCIIOTHI, HEMPECIIbHBIX KUPOB, TITIOKO3bI, KpaxMana, OJIKOB — B COCTaBE MUIIEBBIX MPOIYKTOB H
KOCMETHUYECKUX CPEJICTB;

® BIIJICTh TPaBWJIAMHU W MpHeMaMH Oe30MacHO pabOoThl ¢ XMMHYECKMMHU BEIIECTBAMHU W
71a060paTOPHBIM 000PYIOBAHHEM;

® YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XMUMHUYECKON PEaKIUU U CMEIICHUS XUMHUYECKOTO
PaBHOBECHSI OT Pa3IMUYHBIX (AKTOPOB C IICIBIO ONPEIEIICHUS ONTUMAIBHBIX YCIOBHIA MPOTEKAHUS
XUMHYECKHX TPOIIECCOB;

® [IPUBOIMTH IPUMEPHI THIIPOJIA3A COJICH B TOBCEHEBHOM JKU3HU UECIIOBEKA;

® [IPUBOJMTH  MPHUMEPbl  OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX  PEAKIUH B  MPHUPOJIE,
MPOM3BOJICTBEHHBIX MPOIIECCaX U JKU3HEACATEIBHOCTH OPTaHU3MOB;

® [I[PUBOJIMTH TPUMEPbl XUMHUECKUX PEAKIUi, PpPaCKPHIBAIOIIUX OOIIMEe XUMHYCCKUE
CBOWCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAILIOB;

® IPOBOJUTH pPACUYEThl HA HAXOXICHHE MOJEKYIsIpHOW (QopMyssl yrieBojopoaa IO
MPOAYKTaM CTOpaHHsl M IO €ro OTHOCHUTENBbHON TUIOTHOCTH M MAacCOBBIM JOJSM DIEMEHTOB,
BXOJISIINX B €r0 COCTaB;

e BIIAJICTh MpaBWJIaMU OE30MACHOTO OOpaIlleHUS C €IKUMH, TOPIOUYMMU U TOKCUYHBIMU
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XVMHH;

® OCYIIECTBIIATh TMOWCK XWMHUYECKOW WH(MOpPMAMK TIO Ha3BaHWUAM, HACHTH(HUKATOpaMm,
CTPYKTYpPHBIM (pOpMYyJIaM BEIIECTB;

®KPUTUYCCKU  OICHWBATH WM  WHTEPIPETHPOBATH  XUMHUYECKYH0  HH(OPMAIHIO,
COJIEPIKANIYIOCST B COOONICHUSX CPEICTB MaccoBoW WMHGopMaruu, pecypcax MHTepHeTa, HaydHO-
MOMYJISIPHBIX CTAaThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSX BBHISBICHHS
OIIMOOYHBIX CYXACHUN U (POPMUPOBAHUS COOCTBEHHOH MO3UIINY;

® [IPE/ICTABIATh MYTH PEIIEHUs TIIO0ATBHBIX TPOOJEM, CTOSIIMX MEepell YeTOBEYECTBOM:
9KOJIOTHYECKUX, SHEPTETHIECKHX, CBIPHEBBIX, H POJIh XUMHUHU B PEIICHUH 3TUX MPOOJIEM.

BI)IHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:



® UIIOCTPUPOBATh HA IIPUMEPAX CTAHOBJICHUE U JBOJIIOLUIO OPraHUYECKOM XUMHUHU Kak
HayKH Ha pa3MyHbIX UCTOPUYECKUX ATAMaxX €€ pa3BUTHS;

® ICTIOJIb30BaTh METOJbI HAYYHOT'O IIO3HAHUS IIPH BBIMOJIHEHUU TPOEKTOB M Y4YEOHO-
HCCJICIOBATENIbCKUX 3aJlad 110 HM3YYCHHUIO CBOMCTB, CIOCOOOB IOJIYyYEHHUS W PaCHO3HABAHMS
OpPraHUYECKUX BEILECTB;

® O0BSCHATh MPUPOAY U CHOCOOBI 00pa3oBaHMS XHUMHYECKOH CBS3U: KOBAJICHTHOM
(moNsIpHOM, HEMOJSIPHOM), MOHHOM, METaJUIMYECKOW, BOJOPOJHOM — C IENbI0 OIpeAesICeHUs
XI/IMPI‘ICCKOfI AKTUBHOCTH BCILICCTB,

'yCTaHaBJII/IBaTb I‘GHCTI/I‘-ICCKYIO CBSI3b MG)KIIy KJaccaMu OpFaHquCKHX BCIICCTB I
000CHOBaHUS TPUHIIMITHAIBHOW BO3MOXHOCTH TIOJYYCHHs] OPTaHUYECKUX COCAMHEHUHN 3aJaHHOTO
COCTaBa U CTPOCHHUS;

® YCTaHABIIMBATh B3aMMOCBSI3H MEXIy (paKTaMu U TEOPHEH, MPUUMHON U CIEACTBUEM MpU
aHau3e MPOOJIEMHBIX CUTYalluii 1 00OCHOBAHUHU MPUHUMAEMBIX PEIICHUN HA OCHOBE XUMHUYECKUX
3HAHUH.

q)ODMaMI/I TCKYIICTO KOHTPOJIA YCIIEBACMOCTH 06an101111/1xcs[ ABJIAIOTCA

@DopMbl TUCEMEHHON MTPOBEPKHU:

- MUChbMEHHAs MPOBEpPKa - 3TO MUCbMEHHBIN OTBET OOYYaIOLIErocsi Ha OJUH WUJIM CHUCTEMY
BonpocoB  (3amaHuii). K mnuCbMEHHBIM OTBETaM OTHOCSTCS: JIOMAlllHWE, IPOBEPOYHBIE,
KOHTpPOJIbHBIE, Ja0OpaTOpHbIE, MPAKTUYECKHE, TBOPYECKHE paOOThl; MUCHbMEHHBIE OTBETHI Ha
BONPOCHI TeCTa; pedeparhl, 3¢Ce, CHHKBEIH, MMCbMEHHBIE OTUEThI O HAOIIOACHUSX. .

@OopMBI YCTHOM ITPOBEPKHU:

- YCTHasl MPOBEPKA - 3TO YCTHBIA OTBET 00Y4YaOIIErocs Ha OJUH WM CHCTEMY BOIIPOCOB B
dbopme pacckasa, 6becenbl, co0eceoBaHus, 3aU€T, UTPa U APYToe.

KomOuHupoBaHHas mpoBepka NpeAroiaraeT CoYeTaHHE IHUCBMEHHBIX M YCTHBIX (opM
IIPOBEPOK.

[Ipn mnpoBeneHUH KOHTPOJII KayecTBa OCBOCHMSI COJAEP)KAHUS YYEOHBIX IpOrpamMm

06y‘~IaIOHII/IXC$I MOT'YT UCIIOJIB30BAaTLCA I/IH(l)OpMaHI/IOHHO - KOMMYHUKAIIMOHHBIC TCXHOJIOT'UH.



2.Conep:xkanue Tem yueoHoro npeamera 10 kiaacc

Ne Tema KonunuecTBo B Tom uucie B Tom uncie
/o 9acoB 10 MPAKTUIECKHIX KOHTPOJIBHBIX
paboueit pabor pabor
porpaMme

1 Tema 1« Teopernueckre OCHOBBI 7 1 -
OPraHU4YeCKON XUMHM

2 Tema Ne2  « IlpenenbHble 3) - -
YIII€BOJOPOABI (AJIKAHBI ))

3 Tema 3« HempenenbHbie 7 1 -
YTIEBOIOPOABI»

4 Tema 4 «Apensr (Apomatuueckue 2 - -
YTJIEBOJIOPOJIBI )

3) Tema 5 «lIpupogHbIE HCTOYHUKH U 4 - 1
nepepaboTKa yrieBOI0POIOB)

6 Tema 6 «CriupThl 1 HEHOITBI» 6 - -

7 Tema 7 « Anpaeruapl, KETOHBI U 8 2 -
KapOOHOBBIE KHCTIOTHI»

8 Tema 8 «Cnoxusie 3¢upsr. XKupbn» 4 - 1

9 Tema 9. «YrneBoap» 6 1 -

10 Tema 10 «A3oTconepxariue 8 - 1
OpPraHUYECKUE COSTUHEHUS»

11 Tema 11 «XuMus moauMepoB» 11 1 1

PeszepBHoe Bpemst 2
Hroro 70 6 4




Conep:xanue Tem yueOHoro npeamera 11 kiace

Ne HaumenoBanue VYuebnsie | KonTposbHbIe IIpakTHueckas 4acTb
paszznena pas3zesnoB U TeM 9achl paboThI nabopaTOpHbBIE | MPAKTHYECKUE
U TeM OTIBITHI paboThI

1. Baxneiinime 10 - - -
XUMHYECKHUE TOHITHS
Y 3aKOHBI

2. CrtpoeHue BemiecTBa 7 1 - -

3. XUMHUYECKUE PEAKLIUU 6 - 1 -

4, PactBopb1 10 - 1 1

5. DIEKTPOXUMHUYECKHE 7 1 - -
peaxkuuu

6. Merasmibl 12 - 1 1

7. Hemeramibt 10 1 1 1

8. XUMUS U )KU3HD 6 - - -

9. Pesepr 2
Hroro: 70 3 4 3




Conep:kanue y4eOHOI0 nmpeamera
10knace

Teopusi XMUMH4YECKOr0 CTPOEHHUSI OPraHu4ecKux coeqnHennii. [Ipupona xummuveckux cpssei

Oprannueckue BemecTBa. [losBieHWe M pa3BUTHE OPraHUYECKOM XUMHUHM Kak HayKH.
XHMMHYECKOE CTPOEHHUE KaK MOPSANIOK COCIUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHOCTH.
OCHOBHBIE  TIOJIOKEHUS  TEOPUM  XUMHUYECKOI'O  CTPOEHMS  OpPraHMYECKUX  COEIMHEHUI
A.M. bytnepoBa. YriaepoHblil CKeJIeT OpraHM4eckoil Mosiekysbl. KpaTHOCTh XMMHUUECKOU CBSI3H.
3aBUCHUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO CTPOEHHUS MOJIeKysd. M3omepus u H30MEpBHI.
[Tonsatne o QyHkuuoHanbHOM rpynne. [IpMHUMIBI KIacCUPUKALMKU OPraHUYECKHX COECIUHEHUH.
Cucremaruueckass MEXIyHapoAHas HOMEHKIATypa U NPUHIMIBI 00pa3oBaHHWs Ha3BaHUUN
OPraHUYEeCKUX COCIUHECHUM.
MecTo u 3HaYeHHE OpPraHMYeCKON XUMUHU B CUCTEME €CTECTBECHHBIX HayK.

Yraesogopoabl

[Ipenenbubie yraeBogopoas! (ankanbl). CTpoeHHE MOJIEKYIIbl MeTaHa. [ OMOIOTUUeCKuil psij
ankaHoB. ['omomorn. MexayHapoaHas HOMEHKJIAaTypa OpraHM4Yeckux BewiecTB. M3omepus
YIJIEPOJHOIO CKelleTa. 3aKOHOMEPHOCTH M3MEHEHUs! (PU3MUECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA
(Ha mpuMepe MeTaHa M 3TaHa): peakUuu 3aMelleHHs (TaJIoreHUpOBAaHME), JETMIPUPOBAHUS Kak
CIOCOOBI MOJIYYEHHs BAaKHEWIIUX COECJUHEHHM B OpPraHM4eCKOM CHHTe3€. ['opeHue MeTaHa Kak
OJIMH U3 OCHOBHBIX HCTOYHHMKOB TE€IJIa B NPOMBIIUIEHHOCTH U OBITY, U30MEpU3AlUU AJIKAHOB.
Ilenubie peakuuu. CBoOoxHBIE pagukanbl. ['ajgoreHonpous3BojHbIE ankaHOB. HaxoxkieHue B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB.

Kpatnsie cBs3u. HenpenenbHble yriaeBomopoabl. AmnkeHbl. CTpoeHHUE MOJIEKYIbI
striieHa. SPp—Iubpuauszanus. ['omonmornueckuit psa  ankeHoB. Howmenknarypa. W3omepus
YIJIEPOJHOIO CKeJleTa W IOJIOXKEHMsI KpaTHOM CBA3M B MOJIEKyje. XUMHYECKHE CBOWCTBa (Ha
IpUMepe 3TWIEHA): PEeaKkIMU NPUCOEAMHEHUs (TaloreHupoBaHHe, THAPUPOBAHME, TUApaTaLus,
TUAPOTaJOreHUPOBaHKUE) KaK CIIOco0 MoyuyeHus: (pyHKIMOHAIBHBIX TPOU3BOIHBIX YIIEBOIOPOAOB,
ropenus. [IpaBuiio MapkoBHUKOBA. BEICOKOMOJIEKYIIsIpHBIE coeNMHEHUs. KauecTBEHHbIE peakinu
Ha JBOMHYIO cBs3b. [lonmmMepusanus STHIEHAa KaKk OCHOBHOE HAIPABJIECHUE €r0 HCIOJIb30BAHUS.
[TonmmaTHIIEH KaK KPYITHOTOHHAKHBIN MPOIYKT XUMUYECKOTO TPOU3BOACTBA. [[puMenenune atusieHa.

Ankanuensl U kayuyku. [loHsTue 00 ankaaneHax Kak yrieBoJOpOAax ¢ IBYMs IBOMHBIMU
cBsa3simu. [lonmumepuszanus nuBuHuMna (OyragueHa-1,3) kak cmoco® MOMY4YEHHS] CHHTETHUYECKOTO
kaydyka. M3ompen (2-merunOyramuen-1,3). HatypanbHblli M CHHTETHYECKHH KaydyKH.
Bynkanuzanusa kayuyka. Pesuna. [Ipumenenne kaydyka u pe3usbl. ConpskEHHbIE JBOMHBIE CBS3H.
[ToryueHue ¥ XMMHUYECKHE CBOWCTBA allkaJMeHOB. Peakuny npucoennHeHus (raJloreHupoBaHus) U

MOJIMMEPHU3ALINN aJIKAANCHOB.



AnkuHbl. AnerusieH (3TmH) U ero romosiorn. CTpoeHHE MOJEKY/Ibl —alleTUJIeHa.
I'omonorunyeckuii psax ankuHoB. HoMeHkmarypa. M3omepus yriaepogHOro Ckejera U IOJIOKEHUs
KpaTHOM CBs3U B MoJieKylie. MexkinaccoBas uzomepus. Sp-I'ubpunuzamus. XuMHUUECKUe CBOMCTBA
(Ha nmpumepe aleTWICHA): peakUud MPUCOEIUHEHHUs (TaJIOr€HUpPOBAHUE, T'HIAPUPOBAHUE,
rUpaTanys, THAPOTraJoreHupoBaHue) Kak croco0 IOJIy4eHUs MOJIMMEPOB U APYIMX IOJIE3HBIX
IIPOYKTOB. ['OpeHHe aleTwieHa Kak MCTOYHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JUIs CBApPKU U
pe3ku MetauioB. [Ipumenenue anerumneHa.

[TonsiTve 0 IMKIIOAIKAHAX.

ApeHbl (apoMaTHuYEeCKHE YIJIeBOAOpPOAbl). beH30m kak mpencTaBUTENb apOMATHYECKHUX
yrieBoaopoaoB. CTpoeHue MoJieKysbl OeH307a. XMMHYECKHE CBOWCTBA: PEaKIUH 3aMELICHUs
(ralloreHMpoBaHHE) KakK CIOCOO IIOJIyYEHUS XUMHUYECKMX CpEACTB 3aIIMTHl  PACTEHUH,
OPUCOEIUHEHUsT (TMIPUPOBAaHME) KaK J0Ka3aTelIbCTBO HEIMPENeIbHOrO XapakTepa OeH3oua.
Peakuuss ropenusi. Tomyon. M3omepus 3amectuteneit. [Ipumenenune Oenzona. I[lecTunmms.
I'eneTnyeckas CBA3b apEHOB C IPYTMMHU YTIIEBOAOPOAAMH.

[Tpupoaubie UCTOYHUKHU yrieBogopoaoB. [Ipupomnusiii Ta3. Hedts. [lomyTHBIe HedTsHBIC
ra3sl. Kamennslii yrons. Ilepepaborka Hedru. Ileperonka HedTH. PexTudukanuonHas KOJIOHHA.
bensun. Jlurpoun. Kepocun. Kpekunr HedtenponykroB. TepmMuueckuil U KaTalUTUYECKUH
KkpekuHru. [Iuponms.

Kuciopoacoaep:kamue oprannyeckue coelMHeHus

Kucnoponconepkamue opranudeckue coeinHeHus. OIHOATOMHBIE IPEIEIIBHBIE CIUPTHI.
Knaccugukarus, HOMEHKIaTypa, M30MepUs CIUPTOB. MeTaHOJI M ATAHOJ KaK MpEeACTaBUTENH
IIPEAEIBbHBIX OAHOATOMHBIX CHUPTOB. [IepBHYHBIN, BTOPUYHBIA M TPETHUYHBIA aTOMBI YIJIEPOJA.
Bonoponnas cBsi3zb. XUMHUECKHE CBOKCTBA (HA MPUMEpPE METAHOJIa U ATAHOJIA): B3aUMOJICHCTBHUE C
HaTpUEeM Kak CHOCO0 yCTAHOBJICHMS HAJIMYUS TUAPOKCOTPYIIIBI, PEAKIHs C ralloreHOBOA0POIaMHU
KaK cIoco0 MoJy4yeHHs pacTBOpUTENEH, eruaparaus Kak crocod mosyuyeHus 3TuiieHa. Peakuus
ropeHusi: chnupThl Kak TomiauBo. CrnuproBoe OpokeHue. DepmeHThl. Bonopoanbie CBs3H.
IIpumeHeHne MetaHoma n dtaHona. U3NONIOru4ecKoe AEMCTBUE METaHOa U ATAHOJIA HAa OpraHUu3M
4eJI0BEKa. AJIKOTOJIU3M.

MHoOroaromMHsle CHMPTHL. JTUJICHIVIMKOIb M INIMLEPUH KAaK IPEACTABUTENM IPENEIbHBIX
MHOT'0aTOMHBIX CIIUPTOB. KauecTBEeHHAsl peakiusl HA MHOIOaTOMHBIE CIIUPTHI U €€ IPUMEHEHUE IS
pacno3HaBaHUs TIMLEPUHA B COCTABE KOCMETHMYECKHX CpeacTB. [IpakTndeckoe NpuMEHEHHE
STUJICHTIIUKOJIA U TIIMLEPUHA.

®enon. Apomaruyeckue crnuptbl. CTpoeHHe MoJeKynabsl (eHosa. B3auMHoe BiusHUE
aTOMOB B MoJieKyse ¢eHojla. XUMUYECKHe CBOMCTBA: B3aMMOJAEHCTBHE C HAaTpUEM, THMIPOKCHIOM

HaTpus, Opomom. KauecTBeHHast peakuus Ha GeHOI.
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[Ipumenenue denona.

KapOonunbhsie coenunenus. KapObonunbHas rpymmna. AnpAeruaHas rpymnmna. AJbAErHIbL.
Keronsl. M3oMmepust u HoMeHknaTypa. [lorydyeHne u XMMUYECKUE CBOKMCTBA ajbJIeruaoB. Peakuuun
OKHCJICHUS W TMPHUCOCTUHEHHUS ajabJAeru10B. MeTaHanb (popMabIerua) U 3TaHalb (aleTanbJIeTr)
KaK IPeJCTaBUTENIN NpeAeIbHbIX albaeruaoB. KauecTBeHHble peakluu Ha KapOOHMIIbHYIO IPYIIILY
(peakmust «cepeOpstHOTO 3epKajiay, B3aumoaencTBue ¢ ruapokcuaom meau (1)) m ux npumenenue
Uil OOHApY>KEHHsI MPEACNbHBIX abJETHIOB B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTBH
anpaeruaoB. [Ipumenenue Gpopmanbiernia u aneranbaeruia.

KapGonoBesie kucnorel. KapOokcunbHas rtpynmna (kapOokcorpynma). Mzomepus u
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OJHOOCHOBHBIE TMpeNelbHbIE KapOOHOBBIE KHUCIOTHI.
[TonydyeHne OJHOOCHOBHBIX TPEACIbHBIX KAapOOHOBBIX KHCIOT YKCyCHasi KHCIOTa Kak
IpPEJCTaBUTEINb TPEAEIbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XHMMHYECKHE CBOIcTBa (Ha
IpUMepe YKCYCHOM KHCIIOTBI): peakLUud C MeTaUlaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHHUSIMHU U
COJISIMHM KaK IMOATBEP)KACHUE CXOACTBA C HEOPraHWYECKMMHU KHcIoTaMH. Peakuus stepudukanmu
Kak Ccroco® MOoNy4eHHs CIOXKHBIX 3¢upoB. [IpuMeHeHHe yKCYyCHOHW KHCIOTH. MypaBbHHAs
kucinota. Aneratsl. [IpeacraBienue o BBICIINX KapOOHOBBIX KUCIOTAX.

Crnoxuble 3¢upsl 1 xupbsl. Homenknarypa. [lonyueHue, XuMHUuecKue CBOWCTBA CIIOXKHBIX
a¢upoB. Peaknms srepudukammu. CrnoxkHbie 2QUPBI KaK MPOAYKTHI B3aUMOACHCTBUS KapOOHOBBIX
KACIOT cO crnupramu. [IpuMeHeHHe CIOXHBIX J(QHUPOB B MNHUIIEBOH u  mapdroMepHOi
HOPOMBIIIICHHOCTH. JKUpbl Kak ClIOXHbIE 3(QUpBl INIHLEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PacTuTenbHble M JKMBOTHBIE JKHPBI, MX cOCTaB. Paclio3HaBaHHME pAaCTUTENBHBIX JXHPOB Ha
OCHOBaHUU MX HENpeaenbHOro xapakrepa. Ilpumenenue xupoB. ['MIponan3 wiyM oMbUIEHHE KUPOB
KaK C110co0 MPOMBIIIIEHHOTO TIOJTYyYEHHS COJIeH BBICIINX KapOOHOBBIX KHCIIOT.

MpbLT4 Kak COJM BBICHIMX KapOOHOBBIX KHUCIOT. Moromue cBoiicTBa Mblia. CHHTETHYECKHE
MOIOIIINE CPEJICTBA.

Vrnesoasl. Knaccudukanus yrineBogoB. Monocaxapuasl. Onurocaxapuabl. Jlucaxapusl.
Haxoxnenune yrineBomgoB B mpupone. [Uroko3a kak ampaeruaocnupr. bpoxkeHue IIIroKO3BI.
Opykroza.  Caxapoza. ['maponm3 caxaposbl. Kpaxmanm u memmono3a Kak OuOJOTHYECKHE
noJauMepbl. XMMHUYECKHE CBOICTBAa KpaxMaia M LEJUTH0NI03bl (THIPOJIN3, KaYeCTBEHHAs! peakLus ¢
HOoOM Ha KpaxMal U ee NpUMEHeHHe Juis OOHapyXeHHs Kpaxmalla B MPOIyKTaX HUTAHMUS).
[Ipumenenre u Ouonoruyeckas pojib YrieBoAoB. [loHsTHe 00 HCKYCCTBEHHBIX BOJIOKHaX Ha
IpUMepe alleTaTHOTO BOJIOKHA. AneTuiiernono3a Kimaccudukariys BOJIOKOH.

Wnentudukanyss OpraHUYecKUX COeIMHEHMH. [eHeTmyeckas CBS3b MEXAY KilaccaMH

OPraHUYECKUX COCTMHEHUH. THUITBI XUMUYECKUX PEAKLINI B OPraHMYECKOU XUMHH.
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A3oTcoaepakalniye OpraHu4ecKre CoeAHHeHus!

AmuHokucHOTHl M Oenku. CocTaB M HOMEHKJIAaTypa. AMUHBL. AMHMHOTpyNna. AHHWIUH.
[Tony4yeHne U XMMHUYECKHE CBOWCTBA aHWIMHA. AMHUHOKHCIOTHI Kak aM(pOTEpHbIE OPraHUYeCKHe
coenuHeHus. M3omepus u HoMmeHknatypa. bunonspusiii noH. Ilentuanas cBs3b. buonornueckoe
3HA4YeHUEe 0-aMUHOKHUCIOT. OO0nacTH NPUMEHEHHs aMUHOKUCIOT. XHMMHUYECKHE CBOMCTBa
amuHOKUCHOT. [lentuasl. [Tonunentuasl. I'muuuH. benku kak npupoaasie Ouononmmepsl. CoctaB u
CTpoeHHue 0eKOB. XMMHUYECKHE CBOWCTBA OEIKOB: THPOIN3, AeHaTypanus. OOHapyxeHue 0enKkoB
IpU MOMOIIM KAayeCTBEHHBIX (LBETHBIX) peakuui. IlpeBpamieHus OelKOB NUIIKM B OpPraHU3ME.
buonornueckune GpyHKIMU OCIIKOB.

A3sorconepkaiue rerepounkinyeckue coequnenus. upuaun. uppon. upumuaun. Iypus.
A30TUCTBIE OCHOBaHHUS.
Hyxnennoseie kucnotsl. Hykneornasl. KomiuieMeHTapHbIE a30TUCTBIE OCHOBAHMS.
XuMus U 310pOBbE uenoBeka. PapMaKkoIorunyeckast XuMusl.

XumMus 1MoJJUMepoB

[Tonmumepsl. Crenenp nonuMmepusanuu. MoHomep. CTpyKTypHOE 3BEHO. TepMOIUIaCTUYHbIE
noaumepsl. Ctepeoperyispuble nonumepsl. [lonustunen. [omunponuien. IoaurerpadropaTuies.
TepmopeakTtuBHble nonauMepbl. Denonodopmanbaerugasie cMoibl. [Inmactmaccesl. PeHOITACTHI.
Amunorutactel. Ilenomnactel. [Ipupoansiii kayuyk. Pesuna. D0oHuT. CHHTETHYECKHE KaydyKH.

Cunrernueckue BosiokHa. Kanpon. JlaBcan.
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11 kaace
Baskueiilmue XuMHYeCKHE IOHATHSA H 3AKOHbI

AtoMm. Xumnueckuii aniement. M3oromel. [IpocTeie U c0KHBIE BEHIECTBA.

3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHHs W IPEBPALICHUS SHEPruu IpU
XUMUYECKUX  pEeaklMsIX, 3aKOH IIOCTOSIHCTBA COCTaBa. BemiecTtBa  MOJIEKYJISPHOTO H
HEMOJIEKYJIIPHOTO CTPOCHUS.

ATomHBIE opOuTanu, S-, p-, d-, f-anekrporbl. OCOOCHHOCTH pa3MENICHUsI 3JICKTPOHOB 10
OpOUTANIIM B aTOMax MalbIX U OOJBIIMX MEPUOAOB. DHEPreTUYECKHe YPOBHU, MOAYpOBHU. CBA3b
MIEPUOIUYECKOr0 3aKOHA U MEPUOJNYECKON CUCTEMbl XUMUYECKHUX 3JIEMEHTOB C TEOPUEU CTPOEHUS
atomoB. KOpOoTKMil W ANUHHBIN BapuaHThl TAOMUIBI XMUMHUYECKUX 3JeMeHTOB. [lonoxenue B
IIEPUOJIUYECKON CHUCTEME XUMHUYECKHX OJJIEMEHTOB BOJIOPOJA, JIAHTAHOUJOB, AKTUHOUIOB H
MCKYCCTBEHHO IOJYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTP W BalleHTHbIE BO3MOXHOCTH aToMoOB. Ilepuonuueckoe u3MeHEHUE
BAJICHTHOCTH M Pa3MEPOB aTOMOB.

Pacuernble 3amaum. Beluncienue waccbl, o0beMa WM KOJIMYECTBA BELIECTBA IO
M3BECTHON Macce, 00beMy HIIM KOJMYECTBY BEIIECTBA OJHOTIO M3 BCTYNMUBILIMX B PEAKLUI0 WU
MOJIYYMBUIUXCS B PE3YJIbTATE PEAKLUU BEIIECTB.

Crpoenne BemecTsa

Xumuueckasi CBA3b. Buibl 1 MexaHU3Mbl 00pa30BaHUsI XUMUYECKON CBsi3u. VlOHHAsT CBSI3b.
Karnonst u anuonsl. KoBaneHTHas HenossipHass cCBsA3b. KoBajeHTHas MOJSIpHAs —CBS3b.
OnexkTpooTpuuaTeNbHOCTh. CTeneHb OKucieHus. Meramandeckas cBs3b. BonoponHas CBs3b.
IIpocTpaHCTBEHHOE CTPOECHHE MOJIEKYJ HEOPTAHMYECKUX U OPIrAaHMYECKUX BEIIECTB.

Tunsl KpUCTAITMYECKUX PEILIETOK U CBOMCTBA BeulecTB. [IpnurHbl MHOrooOpa3usi BEIECTB:
U30MepHsl, TOMOJIOTUs, aJUIOTPOINS, U30TOIU.

JdemoncTpaumu. Moaenu MOHHBIX, AaTOMHBIX, MOJIEKYJSIDHBIX M METAUIMYECKUX

KPUCTAIIMYECKUX pemeTok. DPdext Tunnans. Moaenn MoaeKya H30MEPOB, TOMOJIOTOB.

Pacuernble 3agaumn. Brruncnenue Macchl (KOJTHMYECTBa BeIIeCTBA, 0o0beMa) MPOAYKTa
peaKuuu, €CIM Uil €ro IOJYyYEeHHUs aH PacTBOP C ONPENEIICHHOM MAacCOBOM JOJIEM HCXOIHOIO
BEIIECTBA.

XuMHuUyecKue peakunu
Krnaccudukanus XuMHUeCKUX peakilnii B HEOPTaHMUECKON M OPraHUYeCKOW XHUMHUH.
CKOpoCTh peakIlvy, ee 3aBUCUMOCTh OT PAa3IMYHBIX (PaKTOPOB. 3aKOH JEHCTBYIOIINUX Macc.

Oueprusg aktuBanuu. Katanus u karanuzatopsl. O6paTuMocTh peakiuii. XMMHUYECKOe paBHOBECHE.
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CwmernieHre paBHOBECHS TIOA JIeWCTBHEM pa3nuuHbiX ¢aktopoB. [lpuamun Jle Ilartense.
[Tpon3BOICTBO CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTb CKOPOCTHM PEAKIMM OT KOHLIEHTpPAlMM WU TEMIEpPaTyphl.
Pa3noxeHne nepokcuaa BOIOpOAa B IPUCYTCTBUU KaTanu3aropa. OnpeneneHue cpesbl pacTBopa ¢
IIOMOUIBbIO YHUBEPCAIBHOIO UHAUKATOPA.

JlaGopaTopHble oONbITHI. M3ydeHue BIUSHUS pa3IUMYHBIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOU peaKkuu

PacyerHble 3agauyn. Beruncinenue macchl (KolMyecTBa BellecTBa, 00beMa) MPOAYKTa
peakuuu, €CIU HM3BECTHA Macca HCXOJHOIO BEIIECTBA, COACPIKAILETO OIPEHECICHHYIO OO
IIpUMeECeH.

PacrBopsI

HucnepcHple cucteMbl. HctuHHble pacTBOpbl. CHocoObl BBIpaXKEHHS KOHIEHTPALUU
pacTBOpPOB: MaccoBas [I0JI1 PAaCTBOPEHHOIO BEIECTBA, MOJIIpHAas KoHIEeHTpauus. KosonaHele
pacTBOpbL. 3071, TEIH.

OnexTpoauTuyeckas aucconuanusi. CuibHble U ci1adble 3JeKTPoJauThl. KHCI0THO-OCHOBHBIE
B3aUMOJecTBUs B pacTtBopax. Cpena BOAHBIX PacTBOPOB: KHCias, HEWTpallbHas, LIEIOYHAS.
HonHoe npousBeaenue Bojsl. Bogopoanslil nokasatens (PH) pactBopa.

['maponu3s opraHNYeCKUX U HEOPraHUYECKUX COCTUHEHUMN.

IIpakTuyeckasi padora. [Ipurorosnenue pacTBopa ¢ 3aJJaHHON MOJISIPHOW KOHIIEHTpaIuen

JlabopaTopubie onbIThl. OnpeneneHne peaklMu Cpelbl YHUBEPCAIBHBIM HHIUKATOPOM.
I'mpoposnus couneil.

DJIEKTPOXMMHYECKHE PeaKIuu

XUMUYECKHE UCTOUYHUKU TOKA. P CTaHIApPTHBIX AJIEKTPOJIHBIX MOTEHIHAIOB. DJIEKTPOIN3

pacTBOPOB U paciuiaBoB. [ToHsATHE 0 KOppo3uM MeTayuoB. COCOOBI 3aIUThI OT KOPPO3HH.
MetaJuibl

[lonoxxeHne MeTauloB B IEPUOJUYECKOW CHCTEME XHMHUYECKUX dyieMeHToB. OOuue
CBOMCTBAa MeETA/NIOB. OJIEKTPOXMMHUYECKUIN psl HampspkeHud MetaioB. OOmue crnocoObl
MIOJIyYEHUSI METAILIOB.

O0630p MeTa/UIOB TJaBHBIX MOArpYHN (A-TpyIIl) MEPHUOAMYECKOW CHCTEMBbl XMMHUYECKHX
AJIEMEHTOB.

O630p MertamoB ThaBHBIX noarpynn (b-Tpymm) nmepuoguueckoi CHUCTEMbl XUMHYECKHX
3IIEMEHTOB (Me/b, IIMHK, TUTAH, XPOM, JKeJIe30, HUKEIb, TUIATHHA).

CrnnaBel METAIIIOB.

OKCI/IJII)I U TUAPOKCHUBI METAJIIIOB.
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JdemoncTpanuu. O3HakOMJICHHE ¢ oOOpa3laMd METAUIOB M HX  COCAMHCHHI.
BzaumopaencTBue NIENOYHBIX U IIETOYHO3EMENIBHBIX METAIOB C BOJAOM. B3anumoneiictBue meau ¢
KHCIJIOPOJIOM U cepoil. DnekTposn3 pactBopa xjopunaa meau (11). OnbITel 1o KOppo3uu METAIIOB U
3allUTe OT HEe.

JlaGoparopHble onbIThl. B3aumoneiicTBUE IIMHKA W Kejle3a C pacTBOpAMHU KHUCIOT H
nienoueii. 3HaKOMCTBO ¢ 00pa3liaMy METAIJIOB U UX pyaamu (paboTa ¢ KOJUISKITHSIMHU).

PacuerHble 3agaun. PacueTsl Mo XUMHUYECKUM YPAaBHEHUSIM, CBSI3aHHBIE C MAaCCOBOM J0JeH
BBIX0/Ia TPOJIYKTA PEAKLIUH OT TEOPETUUECKH BO3MOKHOIO

IIpakTuyeckas padora. Pemenue skcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «MeTaby.

HemeTtasibl

O0630p cBoiicTB HemeTauioB. OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIC CBOWCTBA THITMYHBIX
HeMeTauioB. OKCUAbl HEMETAUIOB U KHCIIOPOJOCOIEepKaIllUe KUCIOThl. BonopoaHbie coequHenus
HeMeTaJuloB. ['eHeTnueckas CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

demoncTpanun. OOpasnpsl  HemeTawioB.  OOpasibl  OKCHJOB  HEMETAUIOB U
KHCIIOPOJICOIep KanuX KuciotT. ['operne cepbl, pocdopa, xxenesa, MarHus B KHCIOPOJIC.

JlabopaTopHble oONbITHI. 3HAKOMCTBO C 00pasllaMd HEMETAaUIOB M HUX MPHPOJHBIMU
coenuHeHUsIMU (paboTa ¢ KoJuleKIusIMH ). Pacrio3HaBaHue XJI0pHUI0B, CyIb(aToB, KApOOHATOB.

IIpakTuyeckas padora. Pemenue skcnepuMeHTAIbHBIX 3a1a4 110 Teme «Hemeramibiy.

XUMHUA U KU3HD

XuMHSLT B TOPOMBIIUIEHHOCTU. [IpMHIMOBI XMMHUYECKOrO IMPOM3BOACTBA. XHUMHUKO-
TEXHOJIOTMYECKUE TPHUHIUIBI MPOMBIIIJIEHHOTO MOJXy4YeHUs: MeTauioB. [Ipom3BoncTBO yyryHa.
IIpou3BOACTBO CcTANN.

Xumusi B ObITYy. XUMHYECKast TPOMBIIICHHOCTh U OKPY’KAOIIas cpesa.

Jemoncrpanus. OGpa3ibl cpeACTB OBITOBOM XUMHUH, HHCTPYKLIUHU IO UX TPUMEHEHHUIO.
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3. KasenaapHo- reMaTudeckoe miaHupoBanue 10 kiaace

[ara Ne | Tema ypoka Jdomamnee

Ilnan. | dakr. 3aJaHue

Tema 1. Teopernuyeckne OCHOBBI OpraHu4yeckoii xumum (7 4acoB)

[Ipenmer u 3HaYE€HHE OPraHUYECKON XMMUU. §1

Teopuss XUMHYECKOIO CTPOEHHUS OpraHUYecKux | § 2
COCTMHEHUM.

3 IIpakTHyeckas padoraNel «KauecTBenHoe | § 3
onpeaesieHue yriepoaa, BOAOpPOJa H XJopa B
OPraHMYecKHX BelecTBaxy.

CocTosiHuE 3JIEKTPOHOB B aTOME. §4
5 DNEeKTpOHHAs TMPUPOJa XUMHUYECKUX CBs3ed B | §5
OpPraHUYECKUX COCIMHECHUSIX.
6 OcobenHoctn M KiIaccuukamuss OpraHuydeckux | § 6
peaKuuid.

7 O060061maromuit ypok

Tema 2. I[IpeaenbHble YriieBogopoasbl (S 4acoB)

8 DNEeKTPOHHOE ¥ TMPOCTPAHCTBEHHOE  CTpoeHue | §7
QJIKaHOB.

9 ['omosioru 1 U30Mepsl aAJIKaHOB. §8

10 MertaH — npocTeHIuii IpeaCTaBUTEIb AIKAHOB. §9

11 | Pemenne pacueTHBIX 3a7ad Ha BBIBOJ (OPMYIIBI
OpPraHUYeCKOTO BEIIeCTBA II0 MaccOBOH joie
XMUMHUYECKOTO 3JICMEHTA

12 | Pemenne pacueTHBIX 3a7ad Ha BBIBOJ (OPMYIIBI
OPraHWYECKOTO BEIIECTBA MO MPOTYKTAM CTOpPaHUS

Tema 3. HenpenesibHbIe YIiIeBoAOPOIbI (ATKEHbI, AJIKATUEHbI M AJIKHHBI) (7 4acoB)

13 HenpenenbHbie yraeBogopoabl. AJTKEHBI. § 10

14 | IlomyueHue, CBONCTBA U MPUMEHEHHUE AJIKEHOB. § 11

15 | Mpaxkruueckas padora No2 «Ilonyuenue 3Tuiiena | § 12
U ONBITHI C HUM».

16 | AnkaaHMeHBI. §13

17 | AuerniieH 1 ero TOMOJIOTH. § 14

18 Pemenue PACUYCTHBIX 3a1a4 IO TEMC.

19 | O6o0maromuii ypox

Tema 4. Apenbl (apoMaTHuyecKue yriieBoaopoabl) (2 yaca)

20 | BeH30J M €r0 TOMOJIOTH. § 15

21 | CpoiicTBa O€H30J1a U €r0 TOMOJIOTOB § 16

Tema 5. IIpupoaHble HCTOYHUKH U NepepadoTKa yriieBogopoaos (4 yaca)

22 | IlpupoaHble HCTOYHUKH YTIIEBOJOPOI0OB § 17

23 | IlepepaboTka HEedTH. § 18

24 | 'enernyeckasi CBSI3b MEXKAY Pa3IMYHBIMHU KIIacCaMH
YII€BOI0POIOB.




25 | KonrpoabHas padora Nel mo Teme
«YTJ1eBOA0POAbI»
Tema 6. CiupTbl 1 (eHoJIbI (6 YacoB)
26 | OgHOATOMHBIE TIPEICTBHBIC CITUPTHI. § 19
27 | Ilomydenue, XUMHYECKHE CBOWCTBA M IPUMEHEHHE § 20
OJIHOATOMHBIX CIIHUPTOB.
28 | MHOTOaTOMHBIE CITUPTHI. § 21
29 | ®eHoBI M ApOMATHYECKUE CIIUPTHI § 22
30 | Pemenue pacueTHbIX 3a7a4 110 TEME
31 | O6o06maromuii ypok
Tema 7. Aiibieruibl, KeTOHbI H KApOOHOBbIE KHCJIOTHI (8 4acoB)
32 | KapOoHUITBHBIC COCTUHEHUS - aTbJACTUABI U KETOHBI | §23
33 | CroiicTBa ¥ IPUMEHEHHUE AJIbJICTH]IOB. §24
34 | AueToH — npeacTaBUTeNb KeTOHOB. CTpoeHue
MoJeKyJbl. lIpumenenue.
35 | KapOoHOBBIE KHCIIOTHI. §25
36 | CpoiicTBa KapOOHOBBIX KHCIIOT. § 26
37 | pakTuyeckas padora Ne3 «Iloayuenue u § 27
CBOMCTBA KAPOOHOBBIX KHCJI0T
38 | Pemenue pacueTHBIX 331a4 IO TEMeE
39 | IpakTuyeckas padora Ned «Penrenne § 28
IKCINEPUMEHTAJIBHBIX 32/1a4 HA pacno3HABaHUe
OpPraHHYecKHX BellecTB)
Tema 8. Ciioxkuble 3¢upbl. ZKupbl (4 yaca)
40 | CnoxHnble 3hUpbI § 29
41 | Xupsl, ctpoeHue XupoB. Moromue cpeacTsa § 30
42 | OGoOmaronuii ypok
43 | KouTpounHasi padoTa Ne2
«Kucnoponoconep:kaunue opranuueckme
COe/IMHEHHUS»
Tema 9. YraeBoabl (6 yacoB)
44 | Vraesoasl. ['moko3a §31
45 | Onurocaxapuasl. Caxaposa. §32
46 | ITonucaxapuapl. Kpaxman. §33
47 | Lemmromno3a. §34
48 | IlpakTnueckas padora Ne5 «Pemenue §35
IKCNEPUMEHTAIbHBIX 32124 Ha MOJIy4YeHHe H
pacno3HaBaHHe OPraHUYECKHX BellecTB)
49 | OGoOmaroNHit ypok
Tema 10. A3oTcoaep:kamue opraHu4eckue coequHeHus (8 yacon)
50 | AMuUHBIL § 36
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51 | AMHUHOKHUCIIOTBI. § 37

52 | benkmn. § 38

53 | AzoTcoaepKaIire reTeporuKInIeCKuX § 39
COCMHEHUSIX.

54 | HykienHOBbIE KUCIIOTBI § 40

55 | XuMus U 310pOBBE YETIOBEKA. §41

56 | OGoOmarommumii ypok

57 | KonrpoabHas padora Ne3 «YriieBoabl.
A3oTOCo/Iep:Kale OPraHuYecKue coenHEeHnsD)

Tema 11. Xumust nosaumepos (11 yacos + 2 pe3epB)

58 | CuHTEeTHYECKHE TTOJUMEPHI §42

59 | Konnencanmonnslie noauMepsl. [leHomnmacter §43

60 | HarypanbHbIii Kaydyk §44

61 | CuHTeTHyecKue KayuyykH U BOJOKHA § 45-46

62 | IlpakTnyeckasi padora Ne6 «PacnozHaBanme § 47
MJIACTMACC M BOJIOKOH»

63 | Opranuueckasi XMMHsI, YEIIOBEK U MPUPOJIA. § 48

64 | OGoOmarommii ypox

65 | UToroBasi KOHTPOJILHAsI padoTa Mo Kypcy
OPraHu4ecKoil XuMnuu

66 | AHanu3 pe3yIbTaTOB UTOTOBOW KOHTPOIHHOU
paboThl

67 | XuMus B HaIICH KU3HA

68 | Urorosslii ypok

69- | Peseps

70
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KanennapHo- remaTtudeckoe mianuposanue 11kmnacc

[ara Ne | Tema ypoka JdomamHee
Ilnan. | dDakr. 3alaHue
1. Teopernueckue OCHOBbI XUMHUH
Tema 1. BackHeilimue xuMudeckue NOHATHs M 3aK0oHbI (10 yacoB)
1-2 | IloBTOpenue kypca xumuu 10 kmacca
3 XUMHUYECKUH 3JIEMEHT. §1
4 3aKOH COXpaHEHHUsI MAaCChl U DHEPTUU B XUMUU §2
[Tepuonuueckuii 3akoH. Pactipenenenue 3j1eKTpoHOB B | §3
aTOMax 3JIEMEHTOB MaJIbIX MIEPUOJIOB.
6-7 | PacmipeneneHue 3J€KTPOHOB B aTOMaxX OOJIBIITUX §4
IIEPHOJIOB
8 [Tonoxenue B IICXD Bogopoaa, JJaHTaHOUIOB, §5
AKTUHOMJIOB MCKYCCTBEHHO MOJTYYEHHBIX 3JIEMEHTOB
9 BaneHTHOCTP U BaJIeHTHBIE BOBMOKHOCTH aTOMOB §6
10 | OGoOmarouuii ypok
Tema 2. CTpoenue BemecTBa (7 4acoB)
11 | OcHoOBHBIE BUJIBI XUMHYECKOH cBsI3u MoHHAs 1 §7
KOBaJICHTHAs CBS3b
12 | Merammdeckas cBsi3b. BomopoaHast CBS3b. §8
13 | [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYIL. §9
14 | Ctpoenue KpucTaIOB. KpucTaymnueckue penieTKy. § 10
15 | IlpuumHBl MHOTOOOpPA3Hs BEIIECTB §11
16 | O6oOmarommii ypok
17 | KonrpoabHas padora Nel nmo temam «Baskneiimme
XMMHYeCKHe MOHATHUS U 3aK0HbI. CTpoeHune
BelecTBA»
Tema 3. Xumudeckue peakunu (6 yacos)
18- | Kiaccuduranust XUMUYECKHX PeaKIuii §12
19
20 | CkopoCTb XMMUYECKHUX PEaKITHi §13
21 | Karamus §14
22 | X¥uMHYecKoe paBHOBECHE U CIIOCOOBI €ro CMEIIeHUs §15
23 | O6o0maromuii ypok
Tema 4. PacTtBopsi (10 yacos)
24 | JlucniepcHbIE CHCTEMBI §16
25 | CriocoObl BbIpaXKEeHUsI KOHIIEHTPAIIMH PaCTBOPOB §17
26 | Pemenue 3agau no teme «PactBopbi» §17
27 | IpakTuyeckas padora Nel [IpurorosiieHue §18
pacTBoOpa € 3aJaHHOI MOJISIPHOM KOHLIEHTpaL e
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28 | DnexTposMTHYECKas Aucconuanus. BomopoaHbrit §19
MOKAa3aTeb.
29- | Peakumn noHHOrO 0OMeEHa §20
30
31- | I'maponn3 OpraHMvecKuX U HEOPTaHMIECKUX §21
32 | coenuHeHU
33 | O6o0maromuii ypok
Tema 5. JnexkTpoxumudeckue peakiuu (7 4acoB)
34 | XuMHYecKre UCTOYHUKHA TOKa §22
35 | Psin ctanmapTHBIX SJEKTPOIHBIX MOTSHIINAIOB §23
36 | Koppo3sus MeTaiuioB U €€ IpeIynpeKIeHre §24
37- | Dnexrponu3 §25
38
40 | KonTpoubHas padora Ne2 «Teopernueckne 0CHOBBI
XUMU W)
2. Heopranmueckasi XuMus
Tema 6. Mertasibl (12 yacos)
41 | OGmias XxapakTepUcCTUKa | CIIOCOOBI MOTYYCHUS §26
METaJIJIOB
42 | O630p METAIUTMYECKUX AIIEMEHTOB A-TPYIII §27
43 | OOmwmii 0630p METAIITMYECKHUX AJIeMEHTOB b-rpymm §28
44 | Menp §29
45 | uHk §30
46 | Turan u xpom §31
47 | XKeneso, HUKENb, IJIATHHA §32
48 | CruiaBbl METaJIOB §33
49- | Oxcuapl ¥ TUAPOKCUIBI METATIOB §34
50
51 | HpakTuyeckas padora Ne2 Pemenue
JKCNEePUMEHTAJILHBIX 32124 N0 TeMe «MeTaJLTbD»
52 | Pemenne 3amau
Tema 7. Hemeramnnbl (10 yacoB)
53 | O630p HEMETAILIOB §36
54 | CoiicTBa U IPUMEHEHUE BaXKHEUIITNX HEMETAIIJIOB §37
55 | OOmias xapakTepuCTHKa OKCHJIOB HEMETAIUIOB U §38
KHCJIOPOAOCOIEPKAIIX KACIOT
56 | OkucnuTeNnbHBIE CBOWCTBA Q30THON U cepHOM kucimotr | §39
57 | BomopoaHble coelMHEHHSI HEMETAJJIOB §40
58- | 'eneTnyeckast CBsI3b HEOPTAHUYECKUX U OpTaHudecKuX | §41
59 | BemectB
60 | IpaxkTuyeckas padora Ne3. Pemenune §42
IKCNEPUMEHTAIBHBIX 327124 10 TeMe «HemeTawib»
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61

O6o0maromuii ypok

62 | UToroBasi KOHTPOJILHAsSI padoTa
Tema 8 XuMus u :Ku3Hb (6 4acoB)
63 | Xumus B npoMbIIIeHHOCTH. [IpruHINTIBI §43
MIPOMBIIIIJIEHHOTO MTPOU3BOJICTBA
64 | XUMHKO-TEXHOJIOTHYECKUE TTPUHITUTIBI §44
MIPOMBIIIJICHHOT'O MOJIy4EHUsI METAIIJIOB.
[Ipon3BOACTBO UyryHa.
65 | IIpousBoACTBO cTamu §45
66 | Xumus B ObITY §46
67 | XuMuyeckas IpOMBIIUICHHOCTh M OKpYXaroras cpena | §47
68 | Utorosslii ypok
69- | Peseps
70
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