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[Iporpamma pazpaboTtaHa Ha OCHOBE:
asTopckor mporpamMMbl M.H. AdanaceeBa. Xumus. Padboune nporpammel. [IpeamerHas
nuHusg yaeOHukoB [ .E. Pymsutuca, @.I". ®enpamana. 10-11 kinacesl: vued. [locodue

U1t 001eoopasosar. opraausanui. M: I[Ipocsemenue, 2017

B cooTtBeTcTBUY C DI'OC cpeanero oOpa3zoBaHus

Vueounk  Xumus: 10 kimace/ I'.E. Pymsuruc, @.I'. ®enpaman— M.: [IpocselieHue,
2020: Xumug: 11 knace/ I'.E. Pymsutuc, @.I". enpaman: 0a30BbIH YPOBEHEL. — M.:

IIpocBenienue, 2020




Jannast pabovast mporpamMma peajin3yercsi B yaeOHHKaX I 0011e00pa3oBaTeIbHbIX YIPEKACHHMA
aBTopoB ['.E. Pym3utnca u @.I'. ®enpamana «Xumus. 10 kinace» u «Xumug 11 kmacey.

PabGouas nporpamma cocTaBiieHa Ha OCHOBE MPOTrpaMMbl 00111€00pa30BaTENbHBIX YUPEKIACHHM 110
xumuu 10-11 knmacesl, M.H. AdanaceeBa, - Mocksa «IIpocsemnienue», 2017r. k yueOHUKaM 15t
ob1reoopazoBarenbHbix yupexaenuit [.E. Pynsutuca u @.I'. ®enpamana «Xumust. 10 kimacey,
«Xumus — 11 xkmace», Mocksa «IIpocsemenuey», 2017 r B coorBerctBuu ¢ ®I'OC cpennero obe-
ro o0pa3oBaHUsI.

I[Inanupyemble pe3y/bTaThl.

Hpe}lMeTHbIe, METANPEAMETHLIC U THYHOCTHBIC PE3YyJ/IbTAaThl OCBOCHUA yqeﬁﬂoro

npeaMera « XMMHUsD).

IIpenmeTrHble pe3yJbTaThl (0a30BbIl YPOBEHD):

c(hOpMUPOBAHHOCTH MPEACTABICHUIN O MECTE XUMHUHU B COBPEMEHHON HAyYHOU KapTUHE
MUpa; IOHUMaHKUE POJIU XUMHUU B ((OPMUPOBAHUU KPYro30pa U PyHKIIMOHATHHON Ipa-
MOTHOCTH Y€JIOBEKA ISl PEIICHUS MPAKTUYECKUX 3a]1ay;

BJIaJICHHE OCHOBOMOJIAralONIMMHU XUMUYECKUMU MTOHATUSIMH, TEOPUAMH, 3aKOHAMHM U 3a-
KOHOMEPHOCTSIMH; YBEPEHHOE 0JIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIU-
KOM;

BJIaJICHUE OCHOBHBIMU METOJaMHU HAyYHOTO NTO3HAHUS, UCTIOIb3YEMBIMU B XUMUHU:
HaOII0/IeHUE, ONTUCaHKe, U3MEPEHHE, IKCIIEPUMEHT; YMeHHE 00pabaThIBaTh, OObSICHSTD
pe3yabTaThl MPOBEJECHHBIX OMBITOB U JIEIaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH Me€-
TOJIbI TIO3HAHUS TIPU PEIICHUHU NPAKTUUYECKUX 3a]1a4;

c(hOpMUPOBAHHOCTh YMEHUS J1aBaTh KOJMYECTBEHHBIE OLICHKU U TTPOBOIUTH PACUETHI 11O
XUMHUYECKUM (POpMyJIaM U YpaBHEHUSIM;

BJIa/ICHUE TIPaBUJIAMU TEXHUKU O€30MaCHOCTH MPHU UCTIOIH30BAHUN XUMUYECKIX BE-
IIECTB;

c(hOpMUPOBAHHOCTh YMEHUS TPOBOAUTH IKCIIEPUMEHTHI Pa3HOM TUJAKTUYECKON
HaIIPaBJIEHHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUS OKa3bIBATh NIEPBYIO MOMOIIH TIPH OTPABJICHUSIX, OKOTAX U
JIPYTUX TpaBMaX,CBsI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 00OPYI0BAHUEM.

MertanpeamerHbie pe3yJbTaThl:

c(OpPMUPOBAHHOCTh YMEHUS CTABUTH IIEITN M HOBBIC 33]Ia4H B yueOe W MO3HABATEIIHHON
ESITEIILHOCTH,

OBJIaJICHUE PUEMAMH CAMOCTOSATEIHHOTO MJIAHUPOBAHUS IMyTEeH TOCTHXKEHUS 1IeIH,
yMeHHusI BBIOMpaTh 3G (eKTUBHBIE CIIOCOOBI pelieHHs YUeOHBIX U MMO3HABATEIbHBIX 3a-
Aaq;

c(hOpPMHUPOBAHHOCTh YMEHHUSI COOTHOCUTH CBOH JICHCTBHS C IMIAHUPYEMBIMU Pe3yibTa-
TaMu;

c(OPMHUPOBAHHOCTh YMEHHS OCYIIECTBIIATH KOHTPOJIb B TIPOIECCE TOCTHIKESHUS Pe3YITh-
TaTa, KOPPEKTUPOBATH CBOM JNEHCTBUS;

c(hOpPMHUPOBAHHOCTh YMEHUS OIICHUBAThH MIPABMIILHOCTH BBITIOJTHEHUS YICOHBIX 3a/1a4 U
COOTBETCTBYIOIIHAE BO3MOKHOCTH MX PEIICHUS;

BBICOKHI YpPOBEHb KOMIIETEHTHOCTH B 001acTu ucnonb3oBanus UKT;
c(hOpMUPOBAHHOCTH IKOJIOTUIECKOTO MBIIITICHHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATDH B TTO3HABATEILHON, KOMMYHUKATUBHOM U CO-
[IUATBHON MPaKTUKE 3HAHWUS, TOJIYYeHHBIE IPU U3yYSHUH MPEAMETA.

JINYHOCTHBIE Pe3yJIbTAThI:

c(OPMUPOBAHHOCTH MOJOKUTEIHHOTO OTHOIICHUS K XUMHHU, YTO 00yCIaBIMBACT MOTH-
BaI[MIO K Y4eOHO e TEIIbHOCTH B BRIOpaHHOM cepe;



e c(hOPMHUPOBAHHOCTb YMEHUS PelIaTh MPOOIEMbI TOUCKOBOTO U TBOPUECKOTO XapaKTepa;

e c(hOPMHUPOBAHHOCTH YMEHUS MPOBOAUTH CAMOAHAIN3 M OCYIIECTBIATH CAMOKOHTPOJIb U
CaMOOILICHKY Ha OCHOBE KpUTEPUEB YCIIEIIHOCTH;

e c(hOpMHUPOBAHHOCTH HABBIKOB MPOSIBIICHUS [103HABATEIbHON MHUIIMATUBBI B yUeOHOM
COTPYAHUYECTBE.

IlnaunpyemMblie pe3vabTATLI H3VUYECHUS VIEOHOT0 PeaAMeTa « XMMHUI»:

B pesynbrare u3ydenus yaeOHOro mpeamera «XuMus» Ha YpOBHE CpeHero o0miero o0pa3oBaHus:
BbInyCKHUK HAY4YUTCSH:

pacKpbIBaTh Ha MPUMEPAX POJIH XUMUU B POPMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTHUHBI
MHpA U B IPAKTHYECKOMN JAEATEIbHOCTH YEJIOBEKA;

JIEMOHCTPHUPOBATh HA MMPUMEPAX B3aUMOCBA3b MEXKIY XUMHUEN U APYTUMH €CTECTBEHHBIMU
HayKaMu;

packpbIBaTh Ha IpUMEpPAX MOJOKEHU TEOPUH XUMHUUYEcKoro crpoeHust A.M. bytiieposa;
noHuMaTh pusnyeckuii cMmpica [leproanyeckoro 3akona JI.M. MeHneneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCUMOCTh CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa30BaHHBIX MMH BEIIECTB
OT JIEKTPOHHOT'O CTPOEHHUS aTOMOB;

OOBSCHATh MPUYMHBI MHOTOOOpa3vs BEIIECTB HAa OCHOBE OOIIUX MPEJCTaBICHUH 00 HMX
COCTaBE€ U CTPOCHUHU;

MPUMEHATh MPABUJIA CHUCTEMATUYECKOM MEXKIYHApOAHOM HOMEHKJIATYypbl KakK CpEACTBa
pa3IUYCHUS U UACHTU(DUKAIIMK BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

COCTaBISITh MOJIEKYNISPHbIE U CTPYKTYpHblE (OpPMYIbI OPraHUYeCKUX BEIIeCTB Kak
HOCUTENEeH MHGOpPMAIMM O CTPOSCHHUU BEIIECTBA, €r0 CBOMCTBAX M MPHUHAMJICKHOCTH K
ONpENIETICHHOMY KJIACCY COEIMHEHUIA;

XapaKkTepU30BaTh OPraHMYECKHUE BEIIECTBA [0 COCTaBy, CTPOCHUIO M CBOMCTBaM,
YCTaHABJIMBATh NPUYMHHO-CIECACTBEHHBIE CBSI3M MEXIY [IaHHBIMU XapaKTEPUCTHKAMH
BEIIIECTBA;

MPUBOJIUTh TPUMEPBl XUMHUYECKHUX pEaKUUW, PACKPBHIBAIOIIMNX XapaKTEpHbIE CBOMCTBA
TUMHUYHBIX MPEJCTABUTENCH KIACCOB OPTaHMUYECKUX BEIIECTB C LETbI0 UX HUACHTH(UKAIIIT
U 00BSICHEHHSI 00JIACTH PUMEHEHUS;

MIPOTHO3MPOBATh BO3MOXHOCTh MPOTEKAHUS XUMHUUYECKHUX pPEaKIMil HAa OCHOBE 3HAHUHU O
TUTIAX XUMUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHON CITOCOOHOCTH;
HCIIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHUU M XMMHMUYECKUX CBOMCTBAX BEILECTB IS
0e30MacHOT0 MPUMEHEHUS B PAKTHUUECKOM 1eATeTbHOCTH;

MPUBOAUTH MPUMEPHI MPAKTUYECKOTO HMCIOIB30BAHUS MPOAYKTOB NEpPepadOTKu HedTH U
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSPHBIX COCIWHEHUN (MOJTMATHIICHA, CUHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOJUTH OMBITHI IO PACMO3HABAHWIO OPraHUYECKUX BEHIECTB: TJIUILEPUHA, YKCYCHOU
KHCJIOTBI, HEMPEIETbHBIX XUPOB, TIIOKO3bI, Kpaxmayia, OETKOB — B COCTaBe MHUIIEBbIX
MPOAYKTOB U KOCMETUYECKUX CPEJCTB;

BIIAJICTh TPABWJIAMH M TpUeMaMHu Oe30macHOM pabOThl C XUMHYECKUMHU BEIIECTBAMH U
1a00paTOpHBIM 000PYIOBaHUEM;

YCTaHABJIMBATH 3aBUCUMOCTh CKOPOCTHM XMUMHYECKOW PEAKIHMH W CMENIEHUS] XUMHUYECKOTO
paBHOBECHUSI OT Pa3IMYHBIX (PAKTOPOB C IENIBIO OMPENETICHUS ONTUMAIBHBIX YCIOBHM
MPOTEKAHUS XUMHYECKUX MTPOLECCOB;

MPUBOJIUTH TPUMEPHI THIIPOJIN3A COJIEH B MOBCEHEBHOM KU3HU YEIIOBEKA;

MPUBOJINTH ~ TPUMEPBI  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEAaKIHMil B  MPUPOJE,
MPOU3BOACTBEHHBIX MPOLECCAX U KUZHEIEATEIbHOCTH OPTaHU3MOB;



NPUBOIUTH MPUMEPBI XUMUYECKHX PEAKLUH, paCKPHIBAIOIIUX O0LIHEe XMMUYECKHE CBOMCTBA
IIPOCTHIX BELIECTB — METAJIJIOB U HEMETAJLIOB;

IPOBOJIUTH pPACUYEThl HA HAXOXAEHUE MOJIEKYJApHOH (opMyibl yrieBoaopoaa IO
IIPOAYKTaM CTOPaHHUA U II0 €r0 OTHOCUTEJIBHOM INIOTHOCTU M MACCOBBIM JOJISIM JJIEMEHTOB,
BXOJISIIMX B €r0 COCTaB;

BJIAJCTh IMpaBWJIaMU 0€30M1aCHOrO OOpalleHHsl C €IKUMH, TOPIOYMMH M TOKCHYHBIMU
BEIIIECTBAMM, CPEJCTBAMHU OBITOBOM XMMHUU;

OCYIIECTBIISATh TMOMCK XHMHYECKOH HWHPOpPMALMU MO Ha3BaHHUAM, HICHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

KPUTUYECKH OLIEHUBATh M MHTEPIPETHPOBATH XUMHUUECKYIO WH(POPMAIIHIO, COACPIKAIILYIOCS
B COOOIIEHHUSX CpEICTB MAaccoBOM HH(oOpManuu, pecypcax HMHTepHeTa, HaydHO-
HOMYJISIPHBIX CTaThAX C TOYKHU 3PEHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LEIAX
BBISIBIICHHSI OIIMOOYHBIX CYXIEHUI 1 (HOpMUPOBAHHS COOCTBEHHOM MO3UIIHH;
OpPEJCTaBIATh MYTH pEIIeHUs MIOOalIbHBIX MPOOJIEM, CTOALIMX IEpell UYelIOBEUECTBOM:
9KOJIOTUYECKUX, SHEPIe€TUUECKUX, CBIPhEBBIX, U POJIb XUMHUH B PELICHUU ITUX MPOOIIEM.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

HaYKU.

WUTIOCTPUPOBATh HAa MpUMEpax CTAHOBICHHE U DSBOJIOLHUI0 OPraHUYECKOW XMMHUH Kak
HayKH Ha pa3JIMYHbIX HCTOPUYECKUX ITAlax €€ pa3BUTHUS;

UCIIONIb30BAaTh METOJIbl HAYYHOTO IIO3HAHUS TP BBIOJHEHUH IPOEKTOB U Yy4eOHO-
HCCJIEIOBATENLCKUX 3a7[ad 10 M3YYEHHIO CBOWCTB, CIIOCOOOB MOJYyYEHUS M PACHO3HABaHUS
OpraHMYECKUX BEIIECTB;

OOBSACHATH MPUPOAY U CHOCOOBI 00pa3oBaHUS XUMHUYECKOW CBSI3U: KOBaJCHTHOMN
(TOJIsIpHOM, HEMOSPHON ), MOHHOW, METAJUTMYECKOM, BOJOPOTHON — C LENbIO OMpPeIeICHUS
XUMHYECKON aKTUBHOCTH BEILECTB;

YCTaHABIMBAaTh TIEHETHYECKYIO CBSA3b MEXIY KJaccaMH OpPraHMYECKHX BEIECTB JUIS
000CHOBaHHS MNPUHLUIINAILHON BO3MOKHOCTH TIOJYyYEHHUS OPraHWYECKUX COEIMHEHUI
3aJlaHHOT'O COCTaBa U CTPOCHUS;

YCTaHABJIMBATh B3aMMOCBS3M MEXIYy (pakTamMu U Teopuell, MPUYMHON M CIEACTBHEM IPU
aHaiu3e MpOOJEMHBIX CUTyallUd UM OOOCHOBAaHMHM NPUHUMAEMBIX PEIIEHUH Ha OCHOBE
XUMHUYECKHUX 3HAHUM.

COJAEPKAHUE ITPOI'PAMMBI

10 knacc.
1. Teopus xumuueckozo cmpoenus opzanuueckux coeounenuii. Ilpupooa xumuueckux
ceazeil (7 uacos).
Oprannueckue BemecTBa. Opranndeckas xumus. CTaHOBIIEHWE OPTaHMYECKOW XUMHH KaK
Teopust XUMHUYECKOTO CTPOCHHUS BEIIECTB. Y TJIEpOIHBIN ckeneT. M3omepus. M3omepsi.
CocTosiHHE 3JICKTPOHOB B aTOMe. DHEPreTHYECKUE YPOBHHM M TIOTYPOBHH. DIIEKTPOHHBIE

opOUTaNH, S-3JEKTPOHBI U P-dIeKTPOoHBI. CrMH 37eKTpoHa. CrapeHHbIE IEKTPOHBI. DJIEKTPOHHAS
koHurypauus. ['padpuueckue popmyisl.

DNEeKTpOHHAs NIPUPOJIa XUMUYECKUX CBSI3€H, M-CBA3b U G-CBSA3b. METO/| BAJIEHTHBIX CBS3EH.
Krnaccudukanus oprannueckux coequHeHn. @yHKIMOHANbHAS TPpyIIa.
Hemoncmpayuu. Obpaszyel opeanuveckux seujecme u mamepuanos. Mooenu monexyn opea-

HUYEeCKUX eeujecmse. PCICMBOpuMOCWlb Op2aHu4decKux eeujecme 6 gooe u Heeodezxpacmeopumerﬂx.
IInasnenue, 06y2ﬂu8aHU€ U copernue opeaHudecKux seujecmse.

Ipaxmuueckas paboma. «Kauecmeennoe onpeoenenue yenepooda, 6000pooa u Xiopa 8 op-

CAHUYeCKuUx eewecmeaxy,.

2. Yeneeooopoowl (18 uacos).



2.1.Ilpeoenvhuie y2nie6000poost — ankansl (5 uacos).

[Ipenenbubie yrieBoaopoasl (ankanel). Bo3OyxkaeHHoe cocrosiHMe aToma yriepoga. 'u-
OpuaM3anys aTOMHBIX OpOHUTaNel. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAaHOB.

I'omonoru. I'omonorudeckass pasHocTb. ['omosoruueckuil psa. MexayHapoaHas HOMEH-
KJIaTypa OpraHu4ecKux BelecTB. M3oMepus yriiepoJiHOro cKelera.

Mertan. [lonydenue, ¢pusznyeckue U XMMUYECKHE CBOMCTBA MeTaHa. Peakuuu 3aMenieHus
(raJloreHupoOBaHKE), ACTHAPUPOBAHUS U H30Mepu3anuu ankaHoB. llenmHple peakmuu. CBOOOIHBIC
panukaisl. ['anoreHnpon3BoHbIEC ATKAHOB.

Hemoncmpayuu. B3spwvie cmecu memana ¢ 6030yxom. Omuoulenue aikamos K KUCIOMAM,
wenoyam, pacmeopy nepmaHeanama Kaaus u OpomMHou 8ooe.

Jlabopamopmuwiii onvim. H3zeomoenenue mooenel MOLEKY yeiee000p0o00s.

2.2.Henpeoenvnvie y2ie6000opoovt (aikeHbl, A1Ka0UueHbsl, aikunwt) (7 4acos).

Kpatnbie cBsi3u HempenenbHbIe yriaeBoAopoabl. AnkeHbl. CTpoeHrne MOJIEKYJ, TOMOJIOTHS,
HOMEHKJIATypa U n3oMepus. SP? — rubpuansanus. JTeH (3TuneH). M30Mepus MONoKeHus BOHHOI
cBs3u. [IpocTpancTBeHHas nu3oMepust (CTEPEOn30Mepus).

[Tonydyenue u usmyeckre CBONCTBA alKeHOB. Peakiuu mpucoeanHeHus (TUIPUPOBAHHE,
raJioreHUpPOBaHUE, TUIpaTaIls), OKUCICHUE U TToJuMepu3aius suikeHoB. [IpaBuino MapkoBHUKOBA.
BricokoMounekymsipHbie coeuHenus. KauecTBeHHbIE peakIMK Ha ABOMHYIO CBSI3b.

Ankaauensl! (IUEeHOBbIE YIIIeBOAOPObl). M3omMepus u HoMeHknaTypa. AuBuHmi. HM3onpeH.
ConpsixkeHHble 1BOMHBIE CBsA3U. [lodydeHne U XuMUYecKre CBOWCTBA aiKkaiaueHoB. Peakuuu npu-
COCIMHEHMS (TaJIOTEHUPOBAHUS) U TIOJIMMEPHU3AINH AJIKAUCHOB.

AJNKuHBI. AnleTusieH (3TUH) U ero romoinoru. M3omepust 1 HOMeHKIIaTypa. MexkiaccoBas
u3oMepHus. SP-rudpuan3aysa. XuMUIeCKUEe CBOMCTBA AJIKMHOB. Peakiuu mpucoeIMHCHHMSI, OKHCIIe-
HUS ¥ MIOJMMEPHU3aLUU AIKHHOB.

Lemoncmpayuu. Moodenu monekyn 20mono2o6 u uzomepos. Ilonyuenue ayemunena xapouo-
HbIM cnocoboMm. Bzaumooeticmeue ayemunena ¢ pacmeopom nepmaneaHama Kauus u OpomMHoU o-
ooti. I'openue ayemunena. Pasnodxcenue xayuyka npu Hazpesanuy u UCHblmanue npooyKmos pas-
JI0JHCeHUs. SHAKOMCMBO ¢ 00paA3YaAMU KAYUYKOS.

Ipaxmuueckas paboma. «llonyyenue smuneHa u OnbImMsl ¢ HUM».

2.3. Apennl (apomamuueckue y2n1e6000poost) (2 uaca).

Apenbl (apomaTHueckue yriaeBoaopoast). Mzomepus u Homenknatypa. bensosn. bensonpHoe
KoJib110. Tomyon. M3oMmepus 3amecTuTeNen.

XuMHYecKueb CBOMCTBAa OCH30JIa U €r0 TOMOJIOroB. Peaknmu 3amernienus (TaJoreHHpOBa-
HUE€, HUTPOBAHUE), OKUCIIEHUE U mpucoeanHeHus: apeHoB. [lectuumnpl. ['eneTnueckas cBs3b ape-
HOB C JPYTMMH YTJI€BOJIOPOAAMH.

Hemoncmpayuu. benson xax pacmeopumens. [openue Oensona. OmuouweHue 6eH301A K
bpomHou 600e u pacmeopy nepmanzarnama xkaaus. OKucieHue mouyoaa.

2.4 Ilpupoonsie ucmouyHuUKU U nepepadomka y2nee000pooos (4 uaca).

[Ipuponnsie ucToUHUKHN yriieBoaopoaoB. [Ipupoansiii ra3z. Hedts. IlomyTHble HETsIHBIE
ra3bl. KaMeHHBIN yTob.

[Tepepabotka nedtu. I[leperonka nedru. Pextuduxanmonnas koisonna. bersun. JlurpouH.
Kepocun. Kpexunr HedrenpoaykroB. TepMudeckuit U KaTaTuTHYECKHU KpeKuHT. [Iuponus.

Jlabopamopuwiii onvim. O3nakomaeHue ¢ 0opasyamu npooyKmos Hegpmenepepabomxu.

3. Kucnopooocoodeprcaujue opzanuydeckue coeounenus (24 vaca).

3.1.Cnupmot u ghenonwt (6 uacos).

Kucnoponoconepxaine opranuueckue coeAuHeHusi. OJTHOATOMHbBIE MPEJEIbHBIE CIUPTHI.
DyHKIHMOHAIBHASA IpyIIa cnupToB. M3oMeprs 1 HOMEHKIaTypa ciupToB. MeraHon. Oranodn. [lep-
BUYHBIN, BTOPUYHBIN U TPETUUYHBIA aTOMBI yriiepoaa. BogopoaHas cBs3b.

[Tonydyenne u xuMuyeckue cBoicTBa crnupToB. CriuproBoe OpokeHue. depmentol. Bomgo-
ponHble cBA3U. DU3NONIOrHYEeCcKOe IEUCTBUE METAHOJIA U ATaHOJIA. AJTKOTOIU3M.



MHoOroaroMHble COMPTHI. DTUIEHIINKOJIb. [ niiepuH. XUMHUYECKUE CBOMCTBA MPEAEIbHBIX
MHOI'0aTOMHBIX clIUpTOB. KauecTBeHHas: peaklivsi HA MHOTOATOMHBIE CIIUPTBI.

denoinbl. ApoMaTuiyeckue CUPTHl. XUMUYECKHE CBOMCTBA eHona. KauecTBeHHAs peakuus
Ha (EeHOI.

Jlabopamopuwiii oneim. Oxucaenue smanoaa oxcudom meou (11). Pacmeopenue enuyepuna 6
600e u e2o peakyus ¢ euopoxcuoom meou (11). Xumuueckue ceoticmea gpernona.

3.2.Anvoecuovt, kKemomnwvl u KapoOHoble KUciomul (8 acos).

Kap6ouumnbubie coenqunenus. KapOonunpHas rpymma. AnbAerujaHas rpynmna. AJbIeTUIbL.
Keronsl. I30Mepus 1 HOMEHKIATypa.

[Tonyyenune U XMMHYECKUE CBOWCTBA albJETUIOB. Peakuu OKHCIEHUS U MPUCOECIUHEHUS
anberuioB. KauecTBeHHbIE peakluy Ha ajlbJEeT /bl

Kap6onossie kuciotsl. KapbokcunpHas rpynmna. M3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX
kucaoT. OTHOOCHOBHBIE IIPeJIEbHbIE KAPOOHOBBIE KUCIOTHI. [lonyueHre 0JHOOCHOBHBIX MPEEIb-
HBIX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBONCTBA OJJHOOCHOBHBIX MpEAeNbHBIX KapOOHOBBIX KHC-
J0T. MypaBbrHAs KMCJIOTA. YKCYCHasA KUCIOTA. ALIETATHI.

Jemoncmpayuu. Pacmeopenue 6 ayemone pasiuiHblX OpeaHUYecKux 6euecms.

Jlabopamopuwvie onvimoi. Okucienue memanans (d3manans) oxcuoom cepedpa (1). Oxucue-
Hue memanans (smanans) euopokcuoom meou (11).

Ipakmuyeckasn paboma. «llonyyenue u ceoticmea KapooHo8wbIX Kuciomy. « Pewenue sxcne-
PUMEHMATLHBIX 3a0ay HA PACNO3HABAHUE OP2AHUYECKUX 8eUleCTNE).

3.3.Cnoacnote 3¢hupot. Kupot (4 uaca).

Crnoxwusie >¢gupsl. Homenknatypa. [lonmyuenue, xumuueckue CBOWCTBA CIOKHBIX 3(HUPOB.
Peakmus srepudukanuu. Lllenounoit ruaposns ciaoxHoro d¢upa (OMBIICHHE).

Kupsl. TBepapie Kupbl, KUAKHE KUPbl. CUHTETUYECKUE MOIOIIUE CPEJICTBA.

Lemoncmpayuu. Obpaszyvl morowux u yucmawux cpeocmes. Mncmpykyuu no ux cocmasy u
NPUMEHEHUIO.

Jlabopamopuvie onvimvl. Pacmeopumocms orcupos, 0okazamenbcmeo ux HenpeoeibHo20
xapaxkmepa, omvlieHue KHcupos. CpagHeHue c8oucme Moblia U CUHMEMUYECKUX MOIWUX CPEOCMS.

3.4.Yzneeo0wt (6 uacos).

VYranesoasl. Monocaxapuasl. I'moko3a. @pykrosza. Onurocaxapunsl. ucaxapuasl. Caxapo-
3a.

[Monucaxapuael. Kpaxman. I'mukoren. Peakuus nonukonneHcanuu. KauectBeHHas peakius
Ha KkpaxMmai. Lemmtonosza. Auernnnenitonosa. Knaccudukaius BoJIOKOH.

Jlabopamopusie onvimel. Ceoticmea 210K03bl Kak anvoecudocnupma. Bzaumooeticmsue ca-
xaposvl ¢ 2udpokcuoom kanvyus. llpucomosnenue KpaxmanvbHo2o Kielucmepa u e20 83aumooeli-
cmeue ¢ 1uooom. Tuoponus kpaxmana. O3naxkomieHue ¢ oopazyamu nPUPOOHLIX U UCKYCCTNBEHHBIX
B0JIOKOH.

IIpakmuyeckas paboma. «Pewienue sKCnepuMeHmanbHulX 3a0a4 Ha NOJYYeHUue U pacno3Ha-
BAHUE OP2AHUYECKUX GEUYECTNE).

4. Azomocodeprcauue opzanuueckue eeuiecmea (8 uacos).

A3oTocozepxalliie opraHuueckue Beniectsa. AMUHbI. AMUHOrpynna. AHWiINH. [lonydenue
Y XMMUYECKHE CBOMCTBA aHUJIMHA.

AMuHOKHUCIOTHL. M30oMepuss u HoMeHkJaTypa. bumnonspueiii mon. Ilentunnas (amugHast)
rpynna. [lentunHas (aMugHas) CBA3b. XUMUYECKUE CBOMCTBAa aMUHOKUCIOT. [lentuapl. [Tonumen-
TUABL. [ o,

benku. CtpykTypa OenkoBoi MOJEKyIbl. XMMHYECKHE CBOWMCTBAa OenkoB. [leHaTypauus u
ruapoan3 0enkoB. [[BeTHbIE peakiuy Ha OCNKH.

A3orocoaepkaimue rerepounkinyeckue coenuHenud. Ilupuaun. Iupposn. Ilupumuaus.
ITypuH. A30THCTBIE OCHOBAHUSI.

Hyxneunosbie kucnotsl. Hykneornapel. KommnieMeHTapHble a30THUCTBIE OCHOBAHHUS.

XuMud 1 370poBbe yenoBeka. apmMakoaorndeckast XuMus.



Jlabopamopnuwiii onvim. L]gemnvle peakyuu Ha 6enKu.

5. Xumusn nonumepos (9+2 uacos).

[Tonnmepsl. Ctenenp nonumepuszanuu. Monomep. CTpyKTypHOE 3B€HO. TepMoIuIacTU4YHbIE
nonuMmepsl. Ctepeoperyisipabie nonumepsl. [lomustunen. [onunponunen. [onurerpadropatu-
JIEH.

TepmopeaktuBHble onumepsl. Denondopmanbaeruanbie cMoibl. [Inactmaccsl. denoruia-
cThl. AMHHOIUIACTHI. [IeHOmIacThl.

[Ipuponnerit kayayk. Pesnna. D00HUT.

CuHTeTHYECKHE KaydyKH.

Cunrernueckue BosiokHa. Kanpon. JIaBcaH.

Hemoncmpayuu. Obpaszysl niacmmacc, CUHMemu4eckux Kay4ykog u CUHMemu4eckux 8010-
KOH.

Jlabopamopnuwiii oneim. Ceoticmea kanpoua.

Ipaxmuueckas pabama. « Pacnosnasanue niacmmacc u 6010KOH».

11 knacc
1.Iloemopenue kypca xumuu 10 knacca (2 uaca).
Knaccudukanus oprannueckux coequHenuii. CTpoeHue atoma yrieposa.
2.Teopemuueckue ocHoevl xumuu (38 uacoas).
2.1. Barcnenuiue xumuyueckue NOHAMuUA u 3aKoHsl (8 uacos).
Baxnerlie XuMHYECKUE TOHATHS W 3aKOHBl. XUMHUYECKHI 3JEMEHT. ATOMHBIM HOMED.
MaccoBoe uncio. Hyxkimmasl. Pagnonyknuasl. M30Tons!.
3aKOH COXpaHEHHUs MacChl BEHICCTB. 3aKOH COXPAHEHHS M MpeBpaiieHus sHepruu. [ledext
Macchl.
[lepuoanueckuii 3aKoH. DNeKTpoHHas KoHpurypamnus. I'paduueckas snekTpoHHass popmy-
7a. PacripeniesieHre 3J€KTPOHOB B aTOMax 3JIEMEHTOB MaJbIX M OOJBIINX MMEPUOJIOB, S-, P-, d- u f-
anemeHThl. JlanTaHouabl. AKTUHOUIBL. VICKyCCTBEHHO MOJydYeHHbIE 3JIeMeHThl. BamentHocTs. Ba-
JIEHTHBIE BO3MO>XHOCTH aTOMOB. BoiopoiHbIe coeTMHEHMSI.
2.2.Cmpoenue sewgecmea (7 4acoe).
Crtpoenue aroma noHHas CBs3b. KoBanieHTHas (MOJIIpHAs U HETOJsIpHAs) CBS3b. DIEKTPOH-
Hble hopmynbl. Meramnyeckas cBsi3b. BogopoaHas cBsi3b.
I'uGpuau3anys aTOMHBIX OpOUTATIECH.
Kpucraniasi: aroMHbIE, MOJIEKYIISIPHBIC, HOHHBIC, METAJUTMUECKUE. DIeMEHTapHas s4eika.
[Tonmumopdusm. [Monmumopdubsie Mmogudukanuu. Amnorponus. M3omepus. romonorus. Xu-
MHUYECKUI CUHTE3.
Jemoncmpayuu. Mooenu uoOHHbIX, AMOMHBIX, MOLEKYIAPHBIX U MEMALIUYECKUX KPUCMATIU-
yeckux peutemox. Mooenu monexyn uzomepos u 20mMoi0208.
2.3. Xumuueckue peaxyuu (6 uacos).
Xumuaeckue peaknud. OKHUCTUTETHFHO-BOCCTAHOBHUTENIBHBIE PEaKIMK. Peakuuu pas3ioxke-
HUS, COCJMHEHUs, 3aMeIlleHus, oOMeHa. DK30TepMUUECKHE U dHIoTepMHuueckue peakiuu. OOpa-
TUMble U HeoOpaTuMmble peakuuu. TemnoBol >pdekt peakunu. 3akoH ['ecca. Tepmoxumuueckue
ypaBHeHus. Temnora obpa3zoBanus. Temaora cropaHus.
CKOpOCTh XNMHUYECKOW peakuuu. AKTUBUPOBAHHBIE KOMIUIEKC. 3aKOH JE€HCTBYIOIINX Macc.
Kunernueckoe ypaBHEHUE PEAKIIUH.
Karamms. Karanuzarop. Uarubutop. ['oMmorenHsiif u rereporeHHbiii katanu3. Karanurnye-
CKHE pEaKIIiHu.
Xumuueckoe paBHoBecue. [Ipunnum Jle-llarense.
Hemoncmpayuu. Paznuynvle munvl XumMudeckux peaxyuil, 6U0eo0nbimvl NO OP2aHU4ecKoll
Xumuu.
Jlabopamopnvie onvimoi. H3yueHue GIuAHUA PA3TUUHBIX (PAKMOPOE HA CKOPOCMb XUMUYe-
CKOU peakyuu.



2.4.Pacmeoput (10 uacos).

PactBopsbl. Jlucniepcubie cuctemsl. ['pyGonucnepcHbie CUCTEMbI (CYCIIEH3UHU U 3MYJIbCUN).
Komnounueie pactBopsl (30511). A3p030IIH.

CriocoObl BEIpayKEHUSI KOHIICHTPAIIMH pacTBOPOB. MossipHasi KOHIIEHTpAIUs (MOJISIPHOCTb ).

DNEKTPONUTHL. DJIeKTpoJuThyeckass auccorumanus. Crenenb auccouuanuu. Koncranta
nuccouranuu. Bonopoanslil mokaszarens. Peakiiuu HOHHOTO 0OMeHa.

I'mpponus opranndeckux BewecTs. [ 'uaponus comnei.

Jlabopamopuvie onvimsei. OnpedeneHue peaxyuu cpeovl YHUBECANbHLIM UHOUKAMOPOM.
Tuoponus coneti.

Ipaxmuueckasa paboma. «Ilpucomosnenue pacmeopos ¢ 3a0aHHOU MOJIAPHOU KOHYEHMpPa-
yueuy

2.5.9n1ekmpoxumuueckue peaxyuu (7 uacoe).

DNEeKTPOXUMHUYECKUE peakiuu. ["anbBaHUYeCKU eMeHT. DnekTpoasl. Anoa. Karoa. Ak-
KyMyJSTOp. TOITMBHBIN 371€MEHT. DIEKTPOXUMHUSIL.

Psin cranmapTHBIX 37eKTpOoAHBIX MOTeHIManoB. CtangapTHeie ycinoBus. CTaHAapTHBIA BO-
JOPOAHBIN 3JEKTPO/I.

Kopposust meramioB. XuMuueckasi 1 JIEKTPOXUMHUYECKaAsE KOPPO3USL.

DneKkTponn3. DJIEKTPOJIU3 BOJHBIX PACTBOPOB. DJIEKTPOJIU3 PaCILIIaBOB.

3. Heopeanuueckasn xumus (22 uaca).

3.1.Memannwt (12 uacos).

Metainel. CriocoOb! MOTYYCHHS] METAUIOB. JIETKHE U TsDKenble MeTaJIbl. JIerkoriaBkue u
TyroIuIaBkue Metauibl. Meramnnueckue aneMeHTsl A- u b-rpynn. Menp nunk. Turan. Xpom. Ke-
ne3o. Hukens. [InaTuna.

Cmnagsl. Jlerupyromue nqo6aBku. Uepnsie metasuibl. LIBeTHsie Metamnsl. Uyryn. Crans. Jle-
TUPOBAHUE CTAJIH.

Okcubl ¥ THIPOKCUIBI METAILIOB.

Lemoncmpayuu. Obpasysbl Memannoe u ux coeOuHeHull, cniaeos. Bzaumooeticmeue memar-
J108 C KUCIOPOOOM, KUCIOMAMU, 8000U. [lokazamenbcmeo ampomepHocmu antoMUtus U 2UOPOKCU-
oa. Bzaumooeticmseue meou u sxceneza ¢ KUCIopooom u kucromamu. llonyuenue euopoxcuoa meou
(1), euopoxcuoa xpoma (1), oxcuoa meou (I1). Bzaumooeticmsue okcuoos u cuOpokcudos mema-
106 ¢ kucromamu. JJokazamenvcmao amgpomeprocmu coeounernuti xpoma (111).

Ipaxmuueckas paboma. « Pewienue sxcnepumeHmanbHulx 3a0ay no meme « Memannoiy.

3.2.Hememannwt (10 uacos).

Hemertannsl. [IpocTeie BemecTBa — HeMeTambsl. Yriuepona. Kpemuuii. Azor. @ocdop. Kuc-
nopoa. Cepa. @rtop. Xiop.

Kucnorueie okcunabl. Kucnoponocoaepxanue kuciaotsl. CepHast KUCia0Ta. A30THas KHUCIIO-
Ta.

Bonopoansie coegHEHUsI HEMETAJUIOB.

['eneTnveckas CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX BEIIECTB.

Hemoncmpayuu. Obpasyvl nememannos. Meodenu Kpucmaiiuieckux peulemox aimasza u
epagpuma. Ilonyuenue ammuaxa u X10po8ooopooa, pacmeopenue ux 8 600e, 00Ka3ameibCmeo Kuc-
JIOMHO-0CHOBHBIX C80licme dmux eeujecms. Cocueanue yens u cepvl 8 KUCI0poOe, onpeoeienue Xu-
MUYECKUX C8OUCME NPOOYKMO8 ceopanus. Bzaumoodelicmsue ¢ Meovio KOHYeHmpupo8anHoll CEpHOL
KUCTIOMbl, KOHYEHMPUPOBAHHOU U PA30A6IEeHHOU A30MHOU KUCTOMDbI.

Ilpaxmuueckas paboma. « Peuienue s3KkcnepumeHmanbHulx 3a0ay no meme « Hememannoi.

4. Xumus u sncusus (6 uacos).

XuMudeckasi IPOMBIIIUICHHOCTh. XUMHYECKash TEXHOJIOTHS.

XUMHUKO-TEXHOJIOTUYECKUE MPUHIUIIBI MPOMBIIIJIEHHOTO TOJIy4eHHs] MeTaioB. YepHas
Mertamuryprus. [IponsBoactso uyryna. Jlomennas neus. Arnomepanus. IIpoussoactso cranu. Kuc-
JIOPOAHBIA KOHBEPTEP. be30TX0nHOE TPOU3BOACTBO.



Xumus B O0bITy. [lpoaykTsl nutanus. beiroBas xumus. Otnenounsie Matepuainsl. Jlekapr-
CBEHHBbIE IIpeNapaThl. JKOJOTUUECKHI MOHUTOPUHT. [IpenenbHoionycTuMble KOHLIEHTPALKH.
Hemoncmpayuu. Obpasyvl cpedcmes 661moou XUMUU, UHCIPYKYUU O UX NPUMEHEHUIO.

TEMATHYECKOE INIAHUPOBAHUE

Ne Tema KomunuecTso Konunyectso
4acoB B aB- 4yacoB B pabo-
TOPCKOM MpO- | Y€l mporpamme
rpamme
10 kaace

1 Teopusi XUMHYECKOT0 CTPOEHHSI OP- 7 7
rannveckux coenudenuii. llpupona
XHMHYECKHX CBA3CH.

2 Yr/1eBO10pPO/bI. 18 18
2.1.IlpenenbHbie yriIeBOAOPOALI — aj- 5 )
KaHBI.

2.2 HenpenenbHbie yrieBo0poab (a- 7 7
KEHBI, aJIKaJIUCHBI, AJIKHHBI).

2.3.ApeHbl (apoMaTHYECKHE YTIEBOI0- 2 2
POJIBI).

2.4.IlpuposiHble HCTOUYHUKH U TIEpepa- 4 4
00TKa yriIeBoJOPOJIOB.

3 Kucaoponoconepxaiue opranuye- 24 24
CKHeE COe/IMHeHHUSI.
3.1.Criupthl 1 (heHOJIBI. 6 6
3.2.Anbaeru/ipl, KETOHBI U KapOOHOBBIE 8 8
KHCIIOTBHI.
3.3.CnoxHnble 3¢upsl. JKupbl. 4 4
3.4. YrneBoJsl. 6 6

4 A3oTOocoep:Kale OpraHuvecKne co- 8 8
eIMHEeHNSI.

5 XuMus mN0JIMMEPOB. 9 9+2
PezepBHOe Bpemst 2 0
Hroro 10 kimacc 68 68
KoHnTponbHble paboThl 3 4
[TpakTuyeckue paboThl 6 6

11 kaace

1 IToBTOpenune kypca xumuu 10 Kiacca. 2 2

2 TeopeTnyeckne 0CHOBbI XUMUH. 38 38
2.1.BaxxHelme XuMUYeCKUE MOHATUS U 8 8
3aKOHBI.
2.2.CTtpoeHune BENIeCTBA. 7 7
2.3. XUMHYECKHE PEAKINH. 6 6
2.4 .PacTBOpHI. 10 10
2.5.01€eKTpOXUMHUYECKNE PEAKIIMH. 7 7




Heopranuueckas xumusi. 22 22
3.1.Meramisl. 12 12
3.2.Hemeransl. 10 10
XHUMHUS U KU3Hb. 6 6
PezepBHOE Bpemst 0 0
Htoro 11 knacc 68 68
KontposbHbIe pabOThI 3 3
[TpakTuyeckue paboThI 3 3




Ne Pa3nes, yueOHast Tema OcHoBHbIe BHbI y4eOHOM aes- MarepuanbHO-
n/n TeabHocTH (YY) TeXHUYecKoe odecre-
4YeHHe Ypoka
Teopusi XMUMHYECKOT0 CTPO-
€HHS1 OPTaHHYECKHUX COeAH-
Henmid. [Ipupona xummye-
CKHX CBSI3€H.
1.| Unctpykrax no Th. Ilpeamer | OOBsACHATH, moueMy opranudeckyro | APM, BUpPTYaJbHAas
OpPraHUYeCcKOM XMMHUHU. XMMHIO BBIJICIUIIN B OTJEJIbHBIN nabopatopus, Ilepuo-
2.| Teopust xummaeckoro crpoe- | PA3ACT XHMHUH. [lepeuncnars oc- JMYecKasi cUcTeMa XH-
HUSt OPTAHHUECKHX BENIECTE, HOBHBIE IIPEJIIOCHUIKM BOSHUKHOBE- | MUUYECKUX 3JIEMEHTOB
HUS TEOPUU XUMHYECKOTO CTpOe- .. Menneneesa, ro-
3.| Ilpaktiueckas padora 1 «Ka- | yyg. Pasmmuars TPU OCHOBHBIX TH- | MOJIOTHUYECKHMU psift all-
ICCTBCHHOC OIPEACICHNUE YT- | 113 yriiepoAHOTO CKEJeTa: pa3BeTB- | KAHOB, TIEHETHYECKas
JI€pOaa, BOAOPOJA 1 XJIOpa B JEHHBIN, HEPA3BETBICHHBIM U LIUK- | CBA3b  OPraHUYECKHX
OpPraHMYCCKUX BCHICCTBAX) nudeckuit. OnpenessTh HATHIHe COE€UHEHHUI
4.| CocTosiHUE 3IEKTPOHOB B aTOMOB YTJIEPO/Ia, BOAOPO/IA U XJIO-
aToMe. pa B OpraHuYeCKuX BEIlleCTBaX.
5.| DiexrporHas npupona xumu- | DasINdaTh IOHATHS «AICKTPOHHAs
YECKHX CBSI3CH B OpraHude- 000JI0YKa» U «3JIEKTPOHHAas OpOu-
CKUX COEIHMHEHHUSIX. Tasib». M300pakaTh 311€KTPOHHBIE
KOH(Urypauy aTOMOB 3JIEMEHTOB
6.| Kiaccudukanms coequHeHU 1-ro u 2-ro neproI0B € IOMOIIBIO
OPraHHYECKHX. JIEKTPOHHBIX U IpapUUECKUX JIEK-
TPOHHBIX (hopmyi. OOBACHATH Me-
7.| O6obwarommit ypok 1o Teme | XAHH3M O6p8.30B3fIPI$I 1 0COOEHHO-
«Teopust XuMHu4eCKOro crpoe- | CTH O~ ML= CBA3CH. Onpenensts
HUS OpraHuyecKuX coeaune- | MPHHALIEKHOCTE OPraHHYECKOro
nuit. TIpupoza XMMHYECKHX BELIECTBA K TOMY WJIM MHOMY KJlac-
CBI3CHY Cy 1O CTPYKTYpHOM hopmyie.
YraeBoaopoasl
8.| DNeKTpoHHOE U MPOCTpaH- OOBSACHATH MPOCTPAHCTBEHHOE APM, BUpTYaJbHasI
CTBEHHOE CTPOCHHE aJIKaHOB. | CTPOEHUE MOJIEKYJI JIKAaHOB Ha oc- | 1aboparopusi, Ilepuo-
9. | TOMOOrH 1 H30MepHT ATTKa- HOBE MPEJCTABICHUN O ruOpuau- | JU4ecKas CUCTeMa XHU-
HOB. 3aluu opOuTaneil aToMa yriepoaa. | MUYECKUX DJIEMEHTOB
N3roraBnuBaTh MOAEIN MOJIEKYIT J.1. Menneneena, ro-
10 Meran — mpoCTeHIIMiA PEA- | aykaHOB, PYKOBOJACTBYSCH TEOPUEH | MOJIOTUYECKUH Psf all-
CTaBUTCIIb AJIKAHOB. XUMHUYECKOTO CTPOEHMS OpraHude- | KaHOB, TeHeTHYecKas
11 Pelrenue pacueTHBIX 3a1au Ha | CKHX BelecTB. OTIMYaTh TOMONOTH | CBSI3b  OPTaHHYECKUX
BBIBOJI (POPMYIIBI OpraHHYe- OT u30MepoB. Ha3bIBaTh ankaHbl M0 | COEAMHEHUI
CKOTO BEIIECTBA MO0 MAcCOBOH | MEKIYHAPOJHOH HOMEHKIIAType.
J1071e XUMHUecKoro dnementa | COCTaBISTh ypaBHEHUS XUMHYe-
12| Pemenne pacueTHbIX 3a7a4 Ha | CKHX PEAKIMH, XapaKTCPU3YIOLIHX
BBIBOJ (HOPMYIIBI OpraHmye- XUMHUYECKHE CBOIICTBA METaHa U €To
CKOTO BEIIECTBA IO MPOJIYK- roMosioros. Pemars pacué€rneie 3a-
Tam CrOpaHus Jla4y Ha BBIBOJ] (POPMYJIbI OpraHu-
13 HempenenbHble — yriaeBomopo- | 1CCKOTO BEIICCTBA.
Ibl. AJIKEHBI: CTPOEHHUE MOJIe-
KyJI, TOMOJIOTHS X H30MEpHSL. OOBACHATH MPOCTPAHCTBEHHOE
14 Tlomyuenue, cBoiicTBa U mpu- | CTPOCHUC MOJICKYIIBI STHIICHA Ha APM,  BupTyaibHas
MEHEHHE aJIKEHOB. OCHOBC IPEICTABJICHUH O 1:H6PHI[H' naboparopust, Ilepuo-
15 Ilpaktuyeckas pabora Ne 2 3aLUHH ATOMHLIX OPOHTACH yriiepo Auteckad cucrema xu-

"Tb. IlomyueHue sTuUiEHA H

na. N300paxxaTb CTpyKTypHBIE
(OpMyIIBI ATKEHOB M X H30MEPOB,

MHYCCKHX JJICMCHTOB




OIBITEHI C HUM".

Ha3bIBATb AJIKCHBI 110 MCKAYHAPOI-
HOH HOMCHKJIATYp€, COCTABJIATH

JI.1. Meunneneena, ro-
MOJIOTHYECKUN psJT ajl-

16 AskanuensL, (hOpMyIIbI ATKEHOB IO WX Ha3BaHU- | KAHOB, TEHETHUYECKas
SIM. CBSI3b  OPraHUYECKUX
CocraBnsaTh ypaBHEHUS XUMUYE- COCTMHCHUH
17| AuetusieH u ero roMoJIOrH. CKUX PEaKiil, XapaKTePU3YIOLIHX
XUMHUYECKHUE CBOMCTBA aIKCHOB.
18 Pemenue pacyeTHBIX 3a7a4 IO Ilomy4ats stuieH. Jloka3piBaTh He-
TeMe. MpeAeIIbHBIA XapaKTep dTUJICHA C
= MTOMOIIIbIO KAYeCTBEHHON PEaKIIUU
19 OGoOmaronuii ypok Mo Teme C
"Hempeienbibie yIIeB00po- Ha KkpatHble cBA3H. COCTABIATE
I ATKEHbL, MIKALHCHEL, A YpaBHEHUST XUMUYCCKUX peaxyi,
" XapaKTEPU3YIOIIUX HEMPEIeTbHBIN
KHHBL . xapakTep ankaaneHoB. OOBACHITH
20 beHn3on 1 ero roMoJIOry. SP-THGPUIH3AIIHEO M IPOCTPAH-
CTBEHHOE CTPOEHHUE MOJIEKYJIbI alle-
21 CpolicTBa OCH30JIa M €ro TO- | TUIEHA, Ha3bIBaTh TOMOJIOTY alLlETH-
MOJIOTOB. JIeHa 10 MEXTyHapOIHON HOMEH-
22| Tipuponsbie ncTounmKH yrie- KIIaType, COCTABIATE ypaBHEHUA
BOJIOPOJIOB. PeaKLti, XapakTepU3YIOLIX XHMH-
YeCKHe CBOMCTBA alleTHIICHA
23 Tlepepabotka HEPTH.
OOBSCHATDH 3IEKTPOHHOE U IIPO-
24| O6obmaronmii ypok mo teme | CTPAHCTBCHHOC CTPOCHHUEC MOJICKYIIBI | APM, BUPTYyaJIbHAS
"YrneBomoposbr". Oensona. nabopatopusi, Ilepuo-
M306paxars CTpYKTYpHYIO GOPMY- | quueckas cHCTeMa XH-
ny OeH3oa ABYMs cIoco0amu. MUHUYECKUX NDJIEMEHTOB
OO0bsACHATD, KaKk CBOMCTBA OeH3ona | JTU. Menzaeneesa, ro-
06YCJ'IOBJ'ICHBI CTPOCHHUEM €T'0 MOJIC- | MOJIOTHYECKUI psn an-
KYJIBL. KaHOB, Te€HETHYeCKas
CocTaBisTh YpaBHCHUA pCaKHI/If/'I, CBSI3b OpPraHuYeCcKux
XapaKTEePU3YIOUIUX XUMHUUYECKHE COeIMHEHU
25 KourponbHas pa6ora Ne 1 mo | CBOiCTBa OcH30J1a U €r0 TOMOJIOTOB.
temam "Teopus XMMHUYECKOTO
CTPOCHHUSI OPTraHUYECKHX CO-
equHeHui". "Yriuesogopoasl".
Kucaoponoconepxkamue op-
raHn4vecKune coeJuHEeHUs .
26 OgHoaToMHBIE — TmpenenbHble | M300paxars obmyio Gpopmyny on- | APM, BUpTYaJlbHasI
CITUPTHI. HOATOMHBIX TIPEIEIbHBIX CIUPTOB. | 1aboparopusi, [lepuo-
27 Tlonyuenme, N IMITIOCKIC OG;E:HCHHTB o§pa303aHHe BOJIOPOA- | AMYECKass CUCTEMa XH-
CBOWCTBA W TIDHMEHEHHE OfI- HOU CBSI3U u e€ BiausHUE Ha (HU3H- MHYECKHX JJICMEHTOB
HOATOMHBIX Npe/IebHBIX yeckue cBorictBa cnuptoB. Cocras- | JI.U. MCHIICJ'IUCCBa, ro-
CITHPTOB. JIATh CTPYKTYpPHBIE (POPMYITBI CITUP- | MOJIOTHUECKHUH Psifl al-
28 MHOTOATOMHEIE CITHDTBL. TOB 1 HX H30MEpOB, Ha3bIBaTh KaHOB, TeHETHYeCcKas
CIIUPTHI TT0 MEXKTYHAPOTHOM HO- CBSI3b  OPTaHUYECKUX
MeHkIaType. OOBSICHAITH 3aBUCH- COETMHEHU I
29 ®eHONMBI W apOMaTHYECKHE

CIIUPTBL.

MOCTb CBOMCTB CIIMPTOB OT HAIUYUS
¢ynkunonansHoO# rpynmsl (-OH).
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Pemenne pacueTHbIX 3a1a4 1o
TEMeE.

CocTaBisaTh ypaBHEHUS PEaKLUid,
XapaKTEepU3yIOIIKUX CBOMCTBA CIIUP-
TOB U UX IIPUMEHEHUE. XapaKTepHU-

31} O6o6mamul ypok mo Teme N
"CrinpTst 1 heHoms". 30BaTh (pu3HoNOrNYEcKoe neiicTere
MeTaHouia 1 3TaHona. CocTaBiiTh
YPaBHEHMs PEaKLUi, XapaKTepu3y-
IOIIUX CBOMCTBA MHOI'OATOMHBIX
CIIMPTOB, U IIPOBOJIUTH KaUECTBEH-
HYIO PEaKIIMIO Ha MHOTOaTOMHBIE
cnupThl. OOBSICHATH 3aBUCUMOCTD
CBOWCTB (peHOJIa OT CTPOCHUS €TO
MOJIEKYJIbl, B3AUMHOE BIIUSHUE aTO-
MOB B MOJICKYJI€ Ha npuMepe GeHo-
na. CocTaBIATh ypaBHEHUsS peak-
U, XapaKTepU3YIOIUX XHMUAYe-
CKHE CBONCTBa (heHoIa
32 KapOonunbuble coequHenus. | CoctaBusaTh GopMyiibl usomepoB u | APM, BUPTYaJIbHAsI
rOMOJIOTOB aJIbJETUOB U Ha3bIBaTh | j1aboparopus, Ilepuo-
33 CrolicTsa 1 nprMerenme anp- | 1X 1O MEXIyHApOJHON HOMEHKIIA- | AMYEeCKas CHCTeMa XU-
eI HIIOB. Type. OOBACHATH 3aBUCUMOCTh MHUYECKUX 3JIEMEHTOB
CBOMCTB aJIbJCTHIOB OT CTPOEHUS .. Menneneesa, ro-
34 KapOoHOBBIC KUCIOTHI. uX QyHKIMOHAIBLHOU Tpynmbl. [Ipo- | Mojoruueckuit psj ai-
BOJIUTh KQUECTBCHHBIC PEAKIIMM HA | KAHOB, TE€HETHYECKas
35 Xumuyeckue  cpoiictBa U | aIbAeruiipl. CoCTaBiIsATh ypaBHEHUs | CBS3b  OPraHMYECKUX
NpUMEHEHHE  OJHOOCHOBHBIX peaKUurii, XapaKTEPUIYIOIINX CBOM- | COETUHEHUHN
TIpeeTbHBIX KapOGOHOBBIX | CTBa anbaeruioB. Cocrasisth $hop-
KHUCJIOT. MYJIBl HK30MEPOB ¥ TOMOJIOTOB Kap-
36 [pakruueckass paGora Ne 3 | OOHOBBIX KHCIOT M Ha3bIBATh KX IO
"TB. Ionydenne u cBoiicTBa | MEKIYHAPOIHOH HOMEHKIIATYpE.
KapOOHOBBIX KHCIIOT' . OOBACHATH 3aBUCUMOCTB CBOMCTB
37 Mpaktuueckass pabora Ne 4 KapOOHOBBIX KUCIIOT OT HATWYHS
"TB. Pemenue okcrepumen- | QYHKUMOHATBHOM rpyImbI (-
TanbHBIX 3a1au Ha pacniosua- | COOH). CoctaBnats ypapHenus
BAHME  OPTaHMYECKMX  Be- | PEAKIHH, XapaKTEPU3YIOIIUX CBOM-
1mecTs". cTBa KapOOHOBBIX KHCIOT. [Toiy-
38 Pemienne pacueTHbIX 3ajay mo | 18T YKCYCHYIO KHCIOTY 1 TOKa3bl-
TeMe. BaTh, YTO JTO BEIIECTBO OTHOCHTCS
- K Kjaccy kucnot. OTanyaTsh Mypa-
39 '(‘)1\651)6;;12};0;;114141(:53;1?21 ij BBHHYIO KHCIOTY O YKCYCHOF ©
> MTOMOIIIBI0 XMMUYECKUX PEaKIii.
OOHOBBIE KHCIIOTHI".
40 CnoxHble 3QUpBHL. CocTaBnaTh ypaBHEHUS peakiuil APM, BUpTYaJbHasI
srepudukanu. OObsCHIATH Ouono- | naboparopusi, Ilepuo-
41] Kuper, Motomme cpesicTea. THYECKYIO POJTb XKUpoB. COOMOAaTh | AMYECcKasl CHCTEMa XH-
npaBuiia 6€30MacHOro OOpaIIeHUsT | MUYECKUX  DJIEMEHTOB
CO CpeAICTBaMU OBITOBOW XUMHUU H.N. MenneneeBa, ro-
42 O600marmuii ypok Mo Teme MOJIOTHHYECKHIi Psi all-
"Kuncnopomoconepxarue op- KaHOB, TCHETHYECKas
TFaHMYECKHUE COETUHEHUS . CBSI3b  OPraHMYECKHX
43 KontposbHas padora Ne 2 mo CoeIMHEHui

teMe  "Kucnopomgocoaepxa-




e OpraHnuvYeCKUC COCIHUHC-

n

HHA .

44 VYrnesonsl. ['mtoko3a. OOBACHATH OMOJIOTHYECK 0J1b APM BUPTYaJIbHAS
b
0K03bl. [IpakTruecku nokasbl- nabopatopus, Ilepumo-
45 Omurocaxapumst. Caxaposa BaTh HANMMYUE (PYHKIIMOHAIbHBIX IUYecKas CUCTeMa XHU-
IPyNI B MOJIEKYJIE TIFOKO3bI. MUYECKHX 3JIEMEHTOB
OOBscHATD, Kak cBoOMcTBa caxaposbl | J[.M. MenneneeBa, ro-
46 Tlomncaxapunasl. Kpaxmar. CBSI3aHBI C HATMYUEM (DYHKIHO- MOJIOTUYECKUH psijt ajl-
HaJbHBIX TPYNI B €€ MOJIeKyJie, U | KaHOB, TeHeTHYecKas
47 emtonosa. Ha3bIBaTh 00JIACTU IPUMEHEHUS Ca- | CBSI3b  OPraHMYECKHUX
xapo3bl. COCTaBIATh YpaBHEHHUS COETMHEHUI
€aKIUi, XapaKTepU3YIOLINUX CBOM-
48 IlpakTtuueckas pabora Ne 5 P > Xap PH3YIO
" cTBa caxaposbl. CoCcTaBIsATh ypaB-
Tb. Pemenune »skcnepumen- o
HEHUS peaKlMi ruapoau3a Kpaxma-
TaJbHBIX 3324 M0 MOJyuYeHHUe
J1a ¥ TIOJIMKOHICHCAIIMH MOHOCaxa-
U pacro3HaBaHUE OpraHuye-
N puaoB. I[IpoBoaUTh KaueCTBEHHYIO
CKHUX BelecTB'.
— peaKiuio Ha Kpaxmai
49 OO6oOmarmuii ypok mo Teme
"VriaeBogsr".
A3oTocoep:Kalye OpraHm-
YyecKHe CoeIMHeHNsl.
50 AmuHbL. CocTaBniTh ypaBHEHMsI peak- APM, BUPTYaJIbHAsI
WA, XapakTepHU3yIIIUX cBoiicTBa | maboparopusi, Ilepuo-
51 AMIHOKHCIOTEL aMHUHOB. JUYecKas CUCTeMa XHU-
OOBACHATH 3aBUCIMOCTh CBOWCTB MUYECKHX DIJIEMEHTOB
AMHUHOKHUCIIOT OT CTPOCHUS UX J.1. Menneneena, ro-
52 benxn. (GyHKIMOHATBHBIX Ipymil. Ha3biBaTh | MOJOrHUECKUil psf ai-
AMUHOKHCIIOTBI O MEXIyHapo/I- KAaHOB, TEHeTHYecKas
53 AsoTocoiepxkaiihe — rerepo- | HOM HOMCHKIATYPS M COCTAaBIATh | CBSA3b  OPraHHYECKHX
IUKINYECKUE COCIUHEHUS. YpaBHCHUA peaKuHﬁ, XapaKkTepu- COC]II/IHGHI/Iﬁ
3YIOIIKUX UX CBOMCTBA.
54| HykienHOBBIE€ KUCIIOTHI. Yo
OOBACHATH OMOJIOTHYECKYIO POITh
OeNKOB U UX MPEeBpAIICHH B Opra-
55 XuMHs ¥ 310POBBE YEIOBEKa. | Hu3Me. [IpOBOAMTE IBETHHIE peak-
nun Ha 0enku.O0BACHITE OMOIOTHU-
56 OGobmarommii Ypok Mo Teme | TCCKYIO POTb HYKICHHOBBIX KHC-
"A30TOCONEPKAIIHE  OPTAHH- not1.IIonp30BaThCs HHCTPYKLIMEN K
HeCKHe COSIUHeHHs" JIEKapCTBEHHBIM Mpernaparam
57| KontposbHas pabora Ne 3 mo
TemMaMm "YrieBoabl. A30TOCO-
JepKalne opraHuueckSue
coenuHeHus".
Xumus MoJTUMEpoB.
58 CuHTeTHYecKHe MOJINMEPHI. 3anuchIBaTh YpaBHEHMS peakLuii APM, BUPTYyaJIbHAS
MOJINMEPHU3aliH. 3aiChIBAaTh naboparopus, Ilepuo-
59 KoHieHcaunonnbpe  monme- | YPABHEHHA peakuuii MOJTUKOH/EH- JINYECKasi CUCTEMA XU-

pel. [IeHomnnacTel.

canuu. Pacro3HnaBath OpTraHU4YCCKUC

MHYCCKHX JJICMCHTOB
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HarypanbHblil KaydyK.

BCIICCTBA, UCIIOJIb3Yys Ka4CCTBCH-
HBIC pCaKIUU

JI.1. Meunneneena, ro-
MOJIOTHYECKUN psJT ajl-

61 CuHTeTMYECKUH KayqyK. igg;f ’ ggf;;}?;jg:;i
COCIMHEHU N
62 CuHTeTHYECKUE BOJIOKHA. APM, BUpTYaJbHAs
naboparopusi, Ilepuo-
63 Ilpaktuueckas pabora Ne 6 AHeCKad CHCTEMa XH-
- OOBSCHATH 3aBUCHIMOCTh CBOWCTB
"Th. Pacno3naBanue IuiacT- MUHCCKHX — SJICMCHTOB
MACC H BOTOKOH" OpraHMYECKUX BelEecTB OT ctpoe- | JI.M. MenneneeBa, ro-
64 Opranmucckas XuMis, 9c7o- HUS UX (QYHKIIMOHAIBHBIX TPYIIIL. MOJIOTHYECKUN psJl ajl-
BeK 1 IPHPOJIa ’ Ha3piBaTh BeniecTBa Mo MEXIyHa- | KAHOB, TI'€HETHYECKas
i POJIHOI HOMEHKJIATYpEe U COCTaB- CBS3b  OPTaHHYECKUX
65 OOGoOwarommii ypok Mo TEMC | ngThp ypaBHEHHs pEaKIHii, Xapak- | COCAMHEHHIA
"XuMus oaMMepoB”. TEPU3YIOIUX UX CBOWCTBA.
66 MToroBelii ypok 1o Kypcy Xu-
vy 10 Kiacea. Ornpenenars NPUHAICKHOCTD Op-
K 5 N A TaHUYECKOT0 BEIIECTBA K TOMY WJIH
o v
"I/(I)Hsp(im;lf'aﬂ pabora A2 WHOMY KJIacCy IO CTPYKTYPHOM
ToroBas'. b
opMyIe.
68 AHanu3 KOHTPOJIBHON pabOTHI.
COT'JTIACOBAHO COT'JTIACOBAHO

[TpoTokoun 3acenanust MeTonye-
CKOTO OObEIMHEHUS yUUTeNnen

MBOY COIII Ne 53
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