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HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3axkoHa or 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOI oOpa3oBaTeabHON IpOrpaMMBbl CpeaHero o01iero
oOpazoBanua(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHoro mpenMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX ToJIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuon 1o 2025 rona» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus yvammxcs 10-11 kmaccos.
N3yuenue mpeamera, peanuzyemMoe B ycloBUsAX AuddepeHurpoBaHHOTO,
npoduibHOro OOy4YeHMs, MPU3BaHO obOecrneunuTh o0IIe00pa30BaTEIbHYI0 H
OOIIEKYJIbTYPHYIO TIOJTOTOBKY BBIMIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXke AJis
IOPOJOJKEHUST OOy4YeHUs] B OpraHu3alusax MpodeccHoHaIbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOApPOOHYI0  HMHTEPHPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJArarolIMMU
nosioxenusMu ®I'OC COO o B3auMOOOYCITOBICHHOCTH II€JICH, COJEpIKaHuUs,
pe3yabTaToB O0y4YeHUs U TpeOOBaHHWNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOil Mo
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
oOyuyeHusl, BOCIIUTAHUS U Pa3BUTHS 00YJaIOIIMXCS CPEICTBAMH MIpeIMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOoTOpas pe1yCMaTpUBaAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHHus: y4eOHOro maTepuana, KOJUYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OO0Yy4arollUXcsl B
paMKax HWTOTrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriyOJa€HHOrO U3y4eHUs] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aéT MPUMEPHOE paclpejielieHue y4yeOHOTO BPEMEHH, PEKOMEHIYyeMOIo
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3yUYeHUs MpeIMeTa
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TaKkKe ¢ YY4ETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpefenaMH yCTaHOBIEHHOW MTPOrpaMMoil 1O  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHUsl Y4eOHOro mpeaMera
«Xumus» OocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHaTHBHON COCTaBJISIOIICH,
KOTOpasi JOJDKHA OMPEAENSIThCS B COOTBETCTBUU C HAIMPABJICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
HAa3HAYCHUW TIPEJIMETOB 0a30BOro W YIIyOJEHHOTO YpPOBHEH B CHCTEMeE
muddepeHIIMPOBAaHHOTO OOyYEeHHS Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE VYIIYyOJEHHOTO U3YYEHHUsS HAMNpaBIE€H Ha peaau3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TallOM  MOJYYEHHUS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX HW3yYCHHUS CHCIHUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHHU3alUiIX CPeAHEro npodhecCHOHaIbHOrO
oOpa3zoBanusa. B 9Toil cBsi3M wH3ydeHWE TMpeaMeTa «XHUMH» OPHCHTHPOBAHO
NPEUMYIECTBEHHO HAa  pAacCIIUpeHHue W  YIUIYOJICHHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH O0YYarONINXCsl, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
00y4eHUs1, B TOM YHCJIE€ C IEPCHEKTUBOM MOCIEAYIOIETO MOJTYUYECHUS] XUMUYECKOTO
o0pa3zoBaHus B OpraHu3anusix npodeccuoHanbHoro oopaszosanus. Hapsany ¢ atum,
B cBere TpeboBaHuiit OI'OC COO k mnnaHUpPyeMBIM pe3ysibTaTaM OCBOECHUS
dbenepanpbHO 00pa30BaTEIbHON MPOTrpaMMBl CpPEIHEro O0OIero oO0pa3oBaHUs
M3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUS U COIMAJIBHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaIbHBIX YMEHHUH, YMEHHU pallMOHaIu3aluy Yy4eOHOTO Tpyda U
000OIIEHHBIX  CHOCOOOB  JEATENIBHOCTH, WMEIOMNX MEXKIUCIUIUTMHAPHBIM,
HAAIPEAMETHBIA XapaKTeD.

CocrapisitoniuMu npeaMeTa «XuMUs» Ha ypOBHE YIITYOJEHHOTO M3Yy4ECHUS
SBJISIIOTCS.  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckass xumusi». [Ipu onpeneneHun MoaXoa0B K OTOOPY U CTPYKTYPHOM
OpraHu3aIliy COJEpPKaHUsI ITUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o pazauumsax 06a30Boro U yriayO0iaEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHW4YecKass XHMHS» COCTABJISET COBOKYIHOCTh MPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIMXCS K 0a30BOMY YPOBHIO H3Yy4YeHHs TMpeaMera. JTa cucTema
3HAHUW TI0JTydaeT OMNpeaeEHHOE TEOPETUUYECKOE JIOMOJTHEHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha yrIyOJIEHHOM ypOBHE H3Y4Y€HHUS TMpeaMeTa olecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBETUYEHUS O00BbEMA 3HAHUH O XUMHUYECKHUX
AJIEMEHTaX M CBOMCTBAX MX COCJUWHEHUU HA OCHOBE PACIIUPEHUS U YIIIyOJICHHS
NPEACTABICHUN O CTPOECHHH BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEAKLNNA, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMHUUECKON KUHETUKH
U TepMoauHaMuKd. M3ydeHuwe mnepuoauveckoro 3akoHa u Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XHUMHUYECKasl CBS3b
OOBSCHACTCS C TOUKU 3PEHUS DPHEPTEeTUUECKUX U3MEHEHUN npu e€ 00pa3oBaHUM U
paspyllieHud, a TakKe ¢ TOYKH 3pEHHs MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peaknui  JomnonHseTcs  (GOpPMHpPOBAHHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MPOIIeccax U JIEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHH DPEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNIeNsaeTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX d(PdeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUM.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOaEHHOTO YPOBHS M3yUEHUS JIJISl KJIIACCOB ONpenenEHHOro mpoduiis (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmel cucreme
IpPEAMETHBIX 3HAHWI) OKA3bIBAIOT BIUSIHUE CMEXHbIE peaAMeThl. Tak, Hanmpumep,
B COJICp’KaHMM TpEIMETa JJIsl KJIACCOB XMMHUKO-(PU3NYECKOro npoduis 0oJbliioe
3HaYeHue OyJIyT MMETh JIEMEHThl y4yeOHOTro Marepuaina mo obmied xumuu. [Ipu
M3YyYCHUHM TIpeAMEeTa B JAaHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MTO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHU B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHUS



MAacChl U JHEPruM, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIW3a, MNPEACTABICHUS O
CTPOEHUHU BEUIECTB U JPYTOE.

B TOo xe BpeMs B coaepkaHUM TMpeaMeTa ISl KIACCOB XHMMKO-
Oouosiornueckoro npodusis OONBIIUN yACIbHBIM BeC OyAeT UMETh OpraHuvecKas
xumuss. B 3TOM ciyyae mpenocTaBiIse€TCS  BO3MOXHOCTH  JJig  Oosee
00CTOATENIBHOTO  PAaCCMOTPEHUSI XMMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MPUMEPY, TaKuUe
CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JIMOUAbI, OCJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHl U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBE WU CBOMCTBaX MpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>KaT OCHOBOW JJIsI W3y4YEHUS
CYIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane dopmupoBaHUsS OCHOB HAy4YHOTO MHMPOBO33PEHHUS, OCBOCHUS
00IIIeHaYYHBIX METOJ/IOB TIO3HAHMS U OIbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMHUS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SX C Yy4eOHBIMHU MPEIMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuHbIe TpeaMeTb», «MaremaTuka u
uHpopmaTuka» U «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpeHero oodmiero oOpazoBaHus (Ha 6a30BOM
ypOBHE), 3a/1auell epBOCTENIEHHON 3HAYUMOCTH SIBJISETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU KaKk O0OJIaCTU COBPEMEHHOT'O €CTEeCTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYyphl. Pemenue
ATOW 3a7a4d Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpEIMeTa Mpernoiaract
pean3aLMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €eCTEeCTBEHHBIX HayK H €€ Beaylledl poau B obOecrneueHuu
YCTOWYMBOTO  pa3BUTUS  UYEJOBEYECTBA: B  PEIICHUH  TPoOJIeM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MUPOBO33PEHUSI U OOIIEN KyJIbTYphl YEJIOBEKA, & TAKKE 3KOJIOTHYECKHU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U IPUPOTHON CpeIe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUHA XWUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTCKAHUS XHUMHUYECKHUX PEaKLHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIUATIAX XUMHIECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
IIPOTHO3UPOBAHMSI SABJICHUH, UMEIONIUX €CTCCTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHsI TTPOOJIEM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHHSI,
aHallM3a U OIEHKH C TIO3UIIMIA SKOJIOTHIeCKON O€30MacHOCTH MOCIIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIECTB;

yrayOJaeHUEe  TPEICTABICHWA O  HAyYHBIX  METOJaxX  ITO3HAHWS,
HEOOXOJUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B mnnanme peanuzanuu NEepBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpPEAHEro OO0IIero oOpa3oBaHUS MPU U3YUYCHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
NpPUOOPETAIOT TAKUE TENH U 33/1a4H, KaK:

BOCIIUTAHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBJICHHHA MPHUPOJIEHI,
YBOKEHUST K TIPOIECCY TBOPUECTBA B O0JACTH TEOPETHYECKUX U
NPUKIAIHBIX HCCICIOBAaHUN B XUMHUHU, (GOPMUPOBAHHWE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M IIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCIIUTAaHWIO  Ha  OCHOBE  YCBOCHHUSA
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIJICKTYAIBHBIX H TBOPUYECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW TTPO(eCCHOHATBHON M OOIIECTBEHHOW NeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHupOBaHWE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOUN AEATEIHbHOCTH.

OO6muree 9nCiIO 9acoB, MPETYCMOTPEHHBIX JJISl U3YUYCHHUSI XUMUU Ha YTITyOJIeHHOM
YpPOBHE cpenHero ooiero odpasoBanus, coctabmsier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezeno), B 11 kitacce — 102 yaca (3 yaca B HeJeNI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHnYeCKUX COCTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUSI. BaneHTHbIE BO3MOKHOCTH aToma yIJiepoja. XUMHUYECKas CBS3b B
OpraHUYeCKUX COCAUHEHUsSIX. Tumbl THUOpPHAM3ALMM aTOMHBIX opOuTanei
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIi). THIBl NEepeKphIBAaHUS AaTOMHBIX oOpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBsA3b. CIOCOOBI pa3phiBa CBS3el B MOJIEKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OpraHMYecKUX CcoeAuHEHUN. MoJekynspHble U  CTPYKTYpHbIE  (DOpPMYIIBI.
CtpykTypHble (QOpMyJbl pa3iIUYHBIX BHUAOB: pa3BEPHYTasA, COKpalléHHas,
ckenetHas. M3omepus. Bunpl wn3oMepuu: CTpyKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHble YG(HEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
¥ ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbyakuronanpHOU rpynme. ['omonorus. ['omonorudeckue psiapl. CucreMaTrnvecKas
HOMeHKIaTypa opranudeckux coeauHennii (IUPAC) u TpuBHanbHble Ha3BaHHS
OTAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUIN:
O3HAKOMJICHHE ¢ oOpasllaMyd OpPraHMYECKHX BEIIECTB W MaTephallaMM Ha HX
OCHOBE, OIIBITHl 10 MPEBPALICHUI) OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(raBiieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYUPOBAHUE MOJEJIEH MOJIEKYI
OpPraHWYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. ['omonorudeckuii psij ankaHoB, obmiasi (opmylia, HOMEHKIaTypa U
N30MeEpHs. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTanel yriaepona, o-cBsizb. DuU3MUECKHE CBOMCTBa
AJIKaHOB.



XUMHUYECKME CBOMCTBA AaJKaHOB: pPEAaKUUU 3aMEUICHUS, W30MEpU3aALH,
NETUIPUPOBAHMS, LIUKIA3ALNHU, IUPOIU3a, KPEKUHTa, ropeHud. [Ipeacrasnenue o
MEXaHU3ME PEAKIUN PATUKAIBHOTO 3aMEIIEHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmynna, HOMEHKIAaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTeKCaH) IUKIoankaHoB. CrocoObl MONy4YeHUs U
MPUMEHEHHE ITUKJIOAIKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNEKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AlKCHOB, SpP°-
rudpuan3anus aTOMHBIX OpOuTasie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHNE CBOWCTBA: PEaKIMU MPUCOCAWHEHUS, 3aMEIICHUSI B O-TIOJOKEHHUE
IpU JABOMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiy Ha NBOWHYIO CBS3b. CIIOCOOBI MOJNYYEHUS U TPUMCHEHHUE
AJIKCHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyauposarnwvie). OCOOEHHOCTU PJEKTPOHHOTO CTPOEHHUSI U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
conpspKEHHBIX queHOB. CrocoObl MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJKHUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckue CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOMCTBA:  pEaKklUMu  NPUCOCAWHEHUS,  AUMEpU3AlUUd U
TpUMEPU3ALNH, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIC peakiiny Ha TPOMHYIO CBsA3b. CIIOCOOBI MOTydeHUS
U IPUMEHEHHE AIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30Ma. PuU3MYECKHUE CBOMCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUH 3aMEIICHUS] B OCH30JIbHOM KOJIBIE U
YIJIE€BOJIOPOJIHOM paJIuKaje, PEaKIUu MPUCOCIUHEHUS, OKHCICHHUE TOMOJIOIOB
oensomna. IlpencraBimeHne 00 OPUEHTUPYIOMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TPUMEPE aJKWIBHBIX PaTUKaOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoia. [lomumepuszanus ctupona. CrnocoObl MOTy4eHUsT U
MIPUMEHEHHUE apOMaTUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsiHBIE ra3pl. HedTh U €€ nmpoucxoxieHue.
Kamennbiit yronb v mpoykTsl ero nepepadotku. CrocoObl nepepadoTku HedTH:



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATaIUTHUUYECKU), pUPOPMHHT, MUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B IPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IMYHBIMU KJIaCCaMU yTIIEBOJ0POIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOrEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOrPYIIy, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnNoun. B3anMOIENCTBUE NUTAJOI€HAIKAHOB C MAarHUEM U IIUHKOM.
[Tonsitue 0 METaI0OPTaHUYECKUX COCUHEHUSIX. UcnonwzoBanue
raJIOreHNPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE U TIPU CHUHTE3E
OpraHUYEeCKUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3yuyeHrne (PU3NYecCKuX CBOWCTB YTII€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIAaCCOB (oOeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa TEpMaHraHata Kajus, B3aUMOJCHCTBHE aleTHUJICHA C
aMMHaYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKeHUE
yriaepoja ¥ BOJOPOJa B OPraHMYECKUX BEHIECTBAX, IOJyYCHUE OTUJICHA U
U3y4YEeHHE €ro CBOWCTB, O3HaKoMyieHHE C Kosuiekiusmu «Hedtb» u «Yromby, c
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJIOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
METaHoJa H JTaHojia). ['oMonoruueckuit psia, obOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kiaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAYy MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuys Ha OJHOATOMHbBIE CIUPTHL. J[€HCTBUE 3TAaHOIA U METAaHOJIA
Ha opranu3M uernoBeka. CrmocoObl TMOMy4YeHUs W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILECHHS], B3aUMOJECHCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHMMHU KHUCJIOTaMH, KAyeCTBEHHAs peakius Ha MHOrOaTOMHBIE
cnupthl. [lpencraBienue o mMexaHuU3Me peaklil HYKICOPUIBHOIO 3aMeEIICHUS.
JlelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMONMyYEeHUS] U TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIUSHHUE TUJIPOKCOTPYIIBI U
O0eH3onpHOTO sAnpa. dusznueckue cBoiicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (enona. KauecTBeHHble peakuuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nostydyeHus 1 npuMeHenue penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHbIe cOeIUHEHUS — AJIbJACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpymnmbl. ['OMOJIOTHYECKUE PSAMbI albJIETUA0B U KETOHOB, 00IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJECTUI0B U
KETOHOB.  XMMHYECKHE  CBOWMCTBA  albJErMJOB M  KETOHOB:  pPEaKIUu
npucoeauHeHrs. OKHUCIEHUE allbJIETUIOB, KAUECTBEHHBIC PEAKIIMU Ha aJIbJIECTH/IbL.
Cnoco0bI mosTy4eHus: ¥ MPUMEHEHUE albJCTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepust u HOMeHKIaTypa. dusnyeckue cBONCTBA
OJIHOOCHOBHBIX TMpPEJETbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiuu C Y4acTHEeM YTJIEBOJOPOJHOIO pajJauKaa.
OcoOEHHOCTH CBOWCTB MYpPaBBUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpefcTaBuTenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, NAJIbMUTHHOBAS, OJCUHOBAs, JUHO/E8AS,
JIUHONIeH06as KUCIOThL. CIIOCOOBI MOMyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMeHKIarypa. dusnueckue M XUMHUUYECKUE CBOMCTBA: THAPOJHU3 B KHUCION H
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznueckue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION U menouHor cpeae. OCOOCHHOCTH CBOMCTB KHPOB, COAEPIKAIIMX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOTOIIIEE ICHCTBHE.

OO6mast xapakTepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tmojucaxapuisl). MoHOcaxapuabl: TJIOKO3a, (pyKTo3a, ranakTo3a, pudo3a,
ne3okcupudosa. duznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YY4aCTUEM CHUPTOBBIX U aJIbJCTUIHOU
TpyNI, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHWEe TIIOKO3BI, €&
3HAYEHHE B KU3HEIACIATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nakTo3a. BoccTtanaBnuBaromye 1 HEBOCCTAHABIMBAIOLIME AUcaxapuabl. [ uapoans
nucaxapunoB. Haxoxnenue B npupojse u npuMmeHenue. Ilonucaxapuapl: kpaxmann,
MIMKOTEH W 1ewtoiao3a. CTpoeHue MakpOMOJIEKYJ KpaxMalia, TJIMKOTE€Ha U
HeJUTI0NI03bl.  PU3MYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: THMAPOJIN3, KAYeCTBEHHAs peaklus C HOJOM. XUMHYECKHE
CBOMCTBa WEJUTIOJIO3bI: TUAPOJIN3, MolyyeHue 3GUpoB 1eioio3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M HMX NPEBPALLCHUN:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJECHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE 3TWJIOBOI'O CIIMPTA B albJIETHU] HAa PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMpTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPUAJIOB), KAaYECTBEHHbIE PEAKIMU Ha aimbAeruibl (C THIPOKCUIOM
nuammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakums riMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ runppokcunoM meau(ll), B3aumoneiicteue
Kpaxmajla ¢ MOJOM, PEIIEHUE DKCIEPUMEHTANbHBIX 337a4 1o TemMaM «CHupThl U
denoiby, «KapooHoBbie KUCTOTHI. CIOKHBIE 3PUPBD».

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus amMuHOB:
anupaTuueckKue W apOMaTHYECKHE, TMEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenne Monekyn, obmas ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pundeckue
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwIMHA. B3auMHOe BiMsHUE TPYNI aTOMOB B MoJjieKylsie anuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakinuu Ha aHWIMH. CrocoOsbl
NOJIy4eHUsT W TpUMeHeHue anudaruyeckux amMuHOB. [lomydeHuwe aHWIMHA U3
HUTpPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u uzomepus. OTaenbHble MPeACTaBUTENN Ol
AMUHOKHUCJIOT: TJWUMH, ajlaHuH. Ousnyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpPHBIX OpPraHUYECKUX
COCMHEHMM, peakuusi MOJUKOHACHCAllUK, OOpa30oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTH/IOB.

benku kak mpupomnbsie moinumMephl. [lepBuuHasi, BTOpHuYHAs M TPETHYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOICTBa OEJIKOB: THIPOJU3, JEHATypalus,
KauyeCTBEHHBIE PEaKINN Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHUEe OENKOB B BOJE, ACHATypalusi O€JIKOB MPU HAarpeBaHWU, LIBETHHIC
peakiuu Ha O€JKH, pEeIIeHHE OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«A30TcoepKalllue  OpraHMyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUIN.

BricokomoliekyJIIpHbIE COeIMHEHUS.

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAS MOJEKYISIpHAs



Macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHUIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKpUIAT, MOJUKApOOHATHI,
noJmdTUIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTaueHOBBIN, XJIOPOTPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, HMIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAllPpOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOJTUMEPHI, OMOpa3yiaraeMbie TOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAaKOMJICHHE C 00pa3liaMy MPHUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHON (OpMyNbl OpPraHUYeCKOro COEIUWHEHHUs II0
MacCOBBbIM JOJIAM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXO0XICHUE
MOJIEKYJISIpHON  (OpMYJIbl OPraHUYECKOrO COeAUHEHUsT 1Mo wmacce (00bEMY)
POJYKTOB CTOpaHHs, MO KOJMYECTBY BellecTBa (Macce, 00BEMY) MPOAYKTOB
peaKkuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOH (QOpMYIIbI
OpraHMYeCcKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
NOJIYYEHUS, ONPEIEIICHHE [OJM BBIXOAA NPOJIYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBA3€H NMPU U3YUYEHUU OPraHUYECKON XMMHUU B
10 knacce ocCylIecTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX T[OHSATUH, TaK M TMOHATHI, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
DHEPTreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHUE
BellleCTBa, (M3UYECKHE BEIWYUHBI, €IUHUIIBI HU3MEPEHUS, CKOPOCThb, IHEPTHUs,
Mmacca.

buonorus: xierka, opraHu3M, OSKocucTeMa, Owocdepa, MeTadoIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U TreTepoTpOodHBIA TUN NUTaHUSA, OpPOXKEHUE,



doTocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

TexHonmorusi: THUIIEBBIE MPOIYKTH, OCHOBBI PAI[MOHATIBLHOTO THTAHUS,
MOIOIIIE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOuTanu. Kinaccudukarus XuMHUIEeCKUX JIEMEHTOB (S-, -,
d-, f-a;mementsr). PacmpeneneHue 3IEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNeKTPpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(UTYpAIIMH HOHOB.
DIEeKTpOOTPULATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.1. MenneneeBa. CBsizb mepuoandeckoro 3akoHa u Ilepumoandeckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHONW TEOpHUEW CTPOECHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX U CIIOXKHBIX BELIECTB 1O TpylmnaM U [epuojaM. 3JHa4YCHHE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIMA H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JiKHa CBsI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW CBsi3u. KparHele cBsa3u. BopoponaHas cBs3b.
MexXMONeKyIIpHbIE B3AUMOJACUCTBHS.

BajieHTHOCT, M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTelb, JIMTAHIbL. 3HAYCHHE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAIITUYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHable pacTBOphl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BbIpaXXEHUS KOHUEHTPALUM PacTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie n
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUSA OTJEJbHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHMS] MAacChl BEIIECTB; 3aKOH COXPAHEHUS] M MPEBPAILLCHUS
SHEPIUM NMPU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMOXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DAaKTOPBI, BIUSIONIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutnyeckas aucconuaius. CwibHbie W cla0ble AJICKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHTpasbHas,
menouHas. Bogopoaueiii mokaszatens (PH) pactBopa. ['maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKHMCIHUTENIBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCIIEHUS.
Okucnurenb M BOCCTaHOBUTENb. IIpolecchl OKUCIEHHWS W BOCCTAHOBIICHHS.
Baxxueliime OKHUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOIO OaliaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUe TMepoKCcHAa BOAOPOAAa B MPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTAILTUYECKUX PEMIETOK, MPOBEACHUE PeaKnii HOHHOTO 0OMEHa, OTpe/ieNieHre
CpeAbl pacTBOPOB C MOMOIIBID WHIWKATOPOB, H3YUYEHUE BIHSHUSA Pa3IHMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM peaKIUu U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB J[.U. MenzaeneeBa 1 0cCOOEHHOCTH CTPOEHUSI UX aTOMOB. Du3HUecKue
CBOMCTBA HEMETAJJIOB. AJUJIOTPOIHUS HEMETAIUIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, pusndeckne M XMMHYCCKHE CBOMCTBA: PEaKIMU C
MeTajulaMd M HEMETajulaMH, BOCCTAHOBHUTEJIbHbIE CBOMCTBa. [ WApUJIBL
TonIMBHBIE JIIEMEHTBI.

lNanorensl. HaxoxaeHnue B mpupone, COCOObI MOTyYeHHs, PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BaskHeHIne KUCIOpOACOIepKallue
coeIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIILICHHbIE CIIOCOOBI MOIYUYEHUS
rajgoreHoB. [[puMeHeHne rajJoreHoB U UX COeIMHEHUM.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepsi(1V), oxcun
cepri(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcoOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. IIpuMeHenne cepsl U €€ COeIMHEHUN.

Azor. Haxoxnenue B TpupoJie, CIOCOOBI ToJNy4deHUs, (uznueckue u
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUAbI. OKCHABI a30Ta. A30TUCTasi U a30THAas
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[pruMeHeHue azota
U €ro COCIMHECHUI. A30THBIE yI00OpEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoicrtBa. Dochuast u pochun. Oxcuasl ¢ocdopa, ¢ocdopHas
kuciota U e€ comu. [Ipumenenue Qocdopa u ero coemunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XMMHUUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcua yraepoaa(ll), okcun yrimepoma(lV), yroiapHas kuciora u eé
coiii. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, U €ro
COeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupoje, CIocoObl MOJMydeHHs, (DU3nYecKue u
xumuudeckue cpoiictBa. Oxcupa kpemHus(1V), kpeMHHEBas KUCIOTa, CUIUKATHI.
[IpuMenenue kpeMHus U ero coequHeHuil. CTeKI0, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX BJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmime
¢usnueckre cBocTBa MeTaIoB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CmuiaBbl METAIIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl

MOJTy4YCHUS METaJIOB: TUAPOMETAITYPIHUS, MIAPOMETAILTYPrus,
anexkrpometamnyprusi. [lonsitue o koppo3uu MetaioB. CrocoObl 3allUThl OT
KOpPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, ¢QuU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHU.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel [lepuoandeckoit cucTeMbl
XUMUYECKUX DJJIEMEHTOB. Maruuili M KajiblUi: moJiydeHue, (Q(U3NYEeCKUe u
XUMHUYECKHE CBOWCTBA, MPHUMEHEHUE MPOCTHIX BEIIECTB W HUX COCAWHECHUMU.
XécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHMUS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEILECTBA M €ro coeAuHEHWil. AMQpOTepHbIE CBONCTBa OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Iepunoanuueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Du3NYECKUe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEeHUe Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxuneitmue coenunenuss wMapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHUE Kee3a
U €ro CIUIaBOB.

DU3NYECKUE U XMMUYECKUE CBOWCTBA MeAU U €€ coenuHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCMHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUPOKCH/Ia IMHKA, TUIPOKCOKOMILIEKCHI [IUHKA. [IpumeHenue
LMHKA U €r0 COEIMHECHH.

OKCIIEpUMEHTAJIbHbIE METOAbl H3YyYEHHS BEUIECTB M WX INPEBpallCHUN:
u3ydyeHre oO0pa3l0oB HEMETaJuIOB, ropeHue cepwl, gocdopa, keine3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIETOYHO3EMENBbHBIX METAJUIOB C BOJAOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpUaIOB), B3aUMOJCICTBUE LIMHKA M JKEJI€3a C PacTBOpaMU KHUCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHMYECKUE aHMOHBI, KATHOH BOAOPOAA
M KaTHOHBl METAJJIOB, B3aUMOJCHCTBHE THMAPOKCHIOB AIFOMHUHUS M LHHKA C
pacTBOpaMu KHCJIOT U ILIEJIOYEH, PEHIEHHE SKCIEPUMEHTAJIbHBIX 3a]1a4 MO TEMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMuu B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4YHbIX METOJaX NO3HAaHHUS M METOAOJIOTMA HAYYHOTO MCCIIEIOBAHUSA.
HayuHble npuHIMIIBI OpraHU3alluil XMMUYECKOT0 MPOU3BOACTBA. [IpombIiieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEHIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CPEeAbl U €ro MOCIEICTBUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poib XuMuu B pa3BUTUHA MEIULIMHBI.



XuUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe N00aBku. Poib xumMuu B
oOecreyeHny NUIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e301acHOr0 MCHOJB30BaHMS MpPenaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: Ba)KHEUIIIME CTPOUTENbHbIE MaTtepuaibl (LIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHMvecKrue U MUHEPAIbHBIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl aiist 3nekTpoHukd. HanHoTexHomoruu.

PacuétHnie 3agaun.

Pacuértel: Macchl BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET IMPUMECH, Macchl (00bEMa, KOJMYECTBa BEIIECTBA) MPOJYKTA
peaKkiuu, €clIM OAHO M3 BELIECTB JAaHO B BHUJAE pacTBOpa C OINpEAeTIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM U MOJISIPHOU
KOHLICHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmst  MeXIpeAMETHBIX CBA3€H MpU  U3YyYeHUH OOmed u
HEOpraHnueckoil xumuu B 11 Kacce ocylIecTBISIETCS YEepe3 UCIOJIb30BaHUE KaK
o0IIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATUNA, IPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mume ecTeCTBEHHO-HAYYHBIE MTOHATHUS: SIBICHUE, HAYYHBINA (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJINU3, CUHTE3, KiIacCUUKAIs, IEPHUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOJCIUPOBAHUE.

®usnka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, D3IJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOINbI, PaIUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUI YPOBEHbD,
BEILECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICAJIbHBIA ra3,
¢du3nUecKre BEIMUNHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTaboam3M, MaKpo-
¥ MUKPODJIEMEHTBI, OCIIKH, KUPBI, YTICBOIbI, HYKIIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOpHbIE TOPOJIbI, MOJE3HBIE UCKOMAEMbI€, TOILIUBO,
peCypCeBl.

TexHomorHs: XMMHUUYECKass MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIIIEHHOCTD, MPOU3BOACTBO KOCMETHYECKHX



mnpemnaparoB, IMMPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaiOB, SJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHUCTEMHO-IEIATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeaMeTra «XUMHS» HAa YPOBHE CPEIHETO
oOmiero o0pa30BaHMS BBIICICHBI CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
0OyJarolmUMHUCSl POCCUMCKON TpaXJaHCKOWM HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEACICHUIO; HAJTUUME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYalomMXCS PYKOBOJICTBOBATHCS
OPUHSATEIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPhI; CHOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH
KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHMUS TMpeAMeTa «XUMHS»  OTPa’KaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEILHOW U TMPAKTUYCCKOW JEATCIBHOCTH
o0ydJaromuxcs B Mpoliecce pean3alu 00pa3oBaTeIbHON JIEITEIIBHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MpOLECCe peanu3alid 00pa3oBaTeIbHON JESTEILHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U IPABOIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIBHBIX 33714, BBHITTOJHCHHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUJIOB YI€OHOH JESITEIIEHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

[EHHOCTHOTO OTHOILIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HAacJeaUIo
OTEYECTBEHHON XMMUM;

YBaXXEHUSI K MpOlEecCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAayKH €CTh pPe3yJbTaT
JUIMTENbHBIX ~ HAOMIOJEHUM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(opMalKKu O MEePEOBbIX JOCTUKEHUAX COBPEMEHHOU OTEUECTBEHHOMU
XAUMWH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEeW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOM JEATEIHHOCTH;

NOHUMAaHHUS I[EHHOCTH TMPaBWI HWHIUBUIYATIBHOTO W  KOJUIEKTUBHOTO
0e301acHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©  JAPYTUX  BHUIAX
NeSITETHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/aad
COIIMAIbHOM HAINPaBJIEHHOCTHU (B paMKax CBOErO Kiiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IuiHOTO Poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBUAYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymiedt mpodeccun W peanu3anuu COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMHUU, HHTEPECOB H
noTpeOHOCTEH 00IIECTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

AKOJIOTMUYECKHU 11eJ1eCO00pa3HOT0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMIIE;

MMOHMMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHOM CPEIbI;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBHUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeATeNbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKe, CIHOCOOHOCTU W YMEHMsSI AaKTUBHO TMPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTHKH;

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUY PANMOHAIIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYXKaroIeM MUPE KaK O €IWHCTBE MPHUPOJLI U YEIIOBEKA, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEM U pEIIeHHH MPOoOJeM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIEHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepuaIbHOM KyJIbTYpbl, B PEIIEHUU TI00aIbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM W SKOJOTUYECKONW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00CCTICUCHUH
YCIIOBUN YCHEIIHOTO TPYJa M SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKIAOTO 4YieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAaHUsl CYUIHOCTH METOJ0B
MO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HAHUS JJIsl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
IPOUCXOIANIUX B HEM U3MEHEHUHN, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U WMEIONIUXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHHU B
COOTBETCTBUH C KM3HEHHBIMHU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NEeSATEeIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yiabTaThl OCBOEHHS MPOrPaMMBbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOILEHAYUYHbIE TOHSTHS, OTPaKarollne
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U cHeuupuKy METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4YHbIH (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCAJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G YHKIMOHATBHON
IPaMOTHOCTH U COI[MATIBHOM KOMIIETEHIIMH 00yYaloIInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAJIbHbIC YYCOHBIC
JNEUCTBHUS B ITO3HABATEILHON U COIIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXaT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHMKATUBHBIMH U  PETYJISATUBHBIMHU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl AESITEIBHOCTH C TOCTABICHHBIMU LIETIAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKH MOHATHI U yCTaHABIMBATh MX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA JUIsI OOBSICHEHHS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIAcCH(UKAIMU BEUIECTB U
XUMHUYECKUX PEaKIUil;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYKJEeHHUS (MHAYKTUBHBIC, JI€NYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS B PACCMATPUBAEMBIX
SABJICHUSX, POPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPa30BLIBATh MOJICIIbHbBIC MPEICTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuMUueckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajiad,
MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynTUpOBATH LM U 3a]Ia4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITENILHO C(OPMYJIUPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHHUS MW TPOBEACHUS
YUYCHUYECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOI0IaTh 3a XOJ0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (POpMYJIUPOBATH
0000ITIeHNS W BBIBOIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEeSTENBHOCTH, MPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB pEIICHUs] TMPAaKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IUYHbIX
METOJI0B MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HaAy4HO-
NOMYJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTHUBOPEUHBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH Pa3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wmHpOpPMAIIUKA, HEOOXOAUMON IS  BBIMOJHEHUS YYEOHBIX 3a1a4
OIPEAEIIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITETILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeICTaBICHUS
uHpopMaryu (CXeMbl, rpaduKh, TUArpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XUMUYECKOW UH(OpMalMel: NPUMEHITh MEXNpeaAMeTHble ((pu3nMdecKkue u
MaTeMaTU4YEeCKUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JIUCKYCCHUH, BBICKA3bIBATh W€, (POPMYIHPOBATH CBOU MPEII0KEHHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEMJIOKEHHON 3aa4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCICTOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOEKTa, U (HOPMYIUPOBATH BHIBOJIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIJIACOBAHUS ITO3ULIMK B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTb, OMpenessis €€ UeauM M 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HCCIENOBAaTEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3G (exTUBHBIN Ccrnoco0 MX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAIX;

OCYLIECTBIISITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalau3a u
CaMOOILIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro o0Imero o0pa3oBaHMS BKIIOYAIOT CICIH(PUICCKUC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIMA
0 OCBOCHHIO, MHTEPIIPETAIIUN U NPEOOPA30BAHUIO 3HAHUM, BHUIIBI NEATEILHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUSA M MPUMEHEHUIO 3HAHUU B Pa3IUYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEabHBIX )KM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX ¢ XUMHUEH. B
nporpaMMe MO0 XHMHUHU TMpPEIMETHbIE pe3yJbTaThl MPEACTABICHB MO TOJaM
U3YUYEHUS.

10 KJIIACC

[IpeamerHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obecrnieueHU paMOHAILHOTO
MIPUPOJIONIOIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI U OOIIEH KYyJIbTYphI
YelloBEeKa, a TakKKe DJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHSATUSI — XUMUUYECKUN DJIEMEHT, aTOM, SIIPO U DJIEKTPOHHAS
obonoyka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alMsS AaTOMHBIX OpOuWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, (PYHKIIMOHAIbHAS
IpyIna, pajaudkan, CTPYKTypHbie GopMmylbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass MU TPOCTPAHCTBEHHAs (TeoMeTpUYecKas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIHI,
KHUCTIOPO/I- U a30TCOJEpKallUe OpraHuYecKue COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSPHBIC COEJUHEHUS; TEOPHH, 3aKOHBI
(mepuonnueckuit 3akon [[. . MengeneeBa, Teopusi CTPOCHUS OPraHHUYECKUX
BemiecTB A. M. BytiepoBa, 3akoH COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPaHEHUS
W TPEeBpallleHHs] HHEPrUud TNpU XUMHYECKUX pPEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllhie B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH; MPeICTaBICHUS
0 MEXaHM3MaxX XUMHUYECKHX pEeaKIfil, TePMOJMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dekTrl, opuentantsl | u Il pona);
(akTONOrNYeCKrUEe CBEIEHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30MacHOM
UCTIOJIb30BAaHUM BKHEHIITUX OPraHMYECKUX BEIHIECTB B OBITY M MPAKTHYECKOM
NESTENHbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUINAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA TPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPaOOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIIMM U PaCKpPbIBATh UX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUMA  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHMUIA;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLIIOCTPAIuU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/TpyIie COEJWHEHMM, JaBaTh KM Ha3BaHUS IO CHCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHMS ISl OTAENIBHBIX
npeAcTaBUTENCH OpraHUYeCKUX BEIIECTB (ITHIICH, alleTWICH, TOJYOJI, TJIUIIEPUH,
STUJICHTJIUKONb, (DEHOJ, (OpMaNIbICTU, alleTAIbJICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTeApUHOBAs, OJICMHOBAs, TAJIbMUTUHOBAS KUCJIOTHI,
[JIMIUH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWIUH, TUBUHUI, W3OIPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHe);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYECKUX COCAMHEHUSX (KOBaJE€HTHAs W HOHHAs CBsI3b, O- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OPMHPOBAHHOCTh YMECHHUS TPUMECHSTH IIOJIOXKEHUS TECOPHH CTPOCHHSI
oprannueckux BemecTB A. M. bytinepoBa /st 00bsICHEHHUST 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBAa THUIMYHBIX NPECTABUTENEH pPAa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKJIOAIKAHOB, aJKEHOB, aJKaJINCHOB,
QIKUHOB, apOMATHYECKUX YIJIEBOJOPOJOB, CIUPTOB, ajbJETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTHIX M CIIOXHBIX 3(PUPOB, JKUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yriaeBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXIYy HUMU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUH OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBS3H (G- U M-CBSI3H ), B3AUMHOTO BIIUSHUS aTOMOB
U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbsi (HedTh, TNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro mnepepaboOTKH M
PAKTUYECKOE PUMEHEHHE MPOTYKTOB MepepaboOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIONCHUH, N3MEPEHNUN, MOJCIUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM U MBICIICHHOM ) U YMEHHSI IPUMECHSITH 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUY;

c(hOpMUPOBAHHOCTh YMEHHUII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMHM W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHU I, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM M ypaBHEHUSM XMUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyIbl BElIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3MIMH  DKOJIOTMYECKOW  Oe30MacHOCTH  IOCIEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIIOJIb30BATh MMOJYYEHHBIE 3HAHUS JJISI IPUHATHS TPAMOTHBIX PELLICHUI
npo0JieM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (IMOJyYEHHE W M3YYEHHUE CBOWCTB OPraHHMYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PEUICHHWE AKCHEPUMEHTAJIbHBIX
3a/lady 1O PACMO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOJIOJIEHUEM TIPABHII
0e30macHOro OoOpallleHus ¢ BEIeCTBAaMHU M JA0OpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopMynHpoBaTh IeNb HCCIEIOBAaHUA, TNPEACTABIATh B pPa3Iu4YHON (QopMme
pEe3yIbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOMI0IaTh MpaBUJIa DKOJOTHYECKH IIeIeCO00pa3HOT0 TOBEACHUS B OBITY H
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHS CBOETO 3JI0POBbs, OKPYXKAIOUIEH
IIPUPOJAHOMN CPEAbI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA YKUBBIE OPraHU3MBbI
ONpeIeIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMas cMbich nokazatens [1/1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MPOMBILIJIEHHOCTHU U B OBITY C TOYKH 3PEHUSI COOTHOILIEHUS] PUCK-T10J1b3a;

c(hOpMUPOBAHHOCTh YMEHUW: OCYIIECTBIATh IICJICHANPABICHHBIA MOUCK
XUMUYECKOU MHGOpPMALIUM B Pa3IMUHBIX UCTOYHUKAX (HayyHas ¥ yueOHO-Hay4YHas
auTepaTypa, CpeacTBa MaccoBoi uHpopmanuu, MHTepHET U apyrue), KpUTUUECKU
aHAJM3UPOBATH XMMUUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBHUM C TIOCTaBICHHON y4eOHOM 3a7adeil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOECHHMS Kypca «OOIas ¥ HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHI MPUPOJBI, O MECT€ U 3HAUYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAayK M €€ pOJu B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHSA, B pEHICHUU MTPOOJEM HKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaOB, HOBBIX
HMCTOYHUKOB DHEPTHH, B OOCCNEUYEHUU DPAIMOHAIBHOTO MPUPOONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUA — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
H30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSIHUS aToma, THMOpuaM3alvs aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAsA),
KpUCTAJUTMYECKAsd PpEIIETKA, XHUMHUYECKas peakuus, pPacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAs] JTUCCOLMALMS, CTEINEHb JUCCOIUALNH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PAaBHOBECHUE;
TEOPUU M 3aKOHBI (T€OpHUSI AIEKTPOJUTHYECKON AUCCOLUMAIU, TEPUOAUUYECKUI
3akoH J[.1. MenpaeneeBa, 3aKOH COXpAaHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK
XUMHWH, MHPOBO33PECHUYECKUE 3HAHUWS, JIEKAIIME B OCHOBE TOHUMAHHUS
MPUYMHHOCTH M CUCTEMHOCTM  XUMHUYECKHX  SIBJICHUH;  COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJIEKYJISIDHOM  YPOBHSIX; TIPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
peakiui, TEPMOJUHAMMYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MPOTEKaHUsA, 0 XUMHUYECKOM PABHOBECHH, PACTBOPAX W JAUCHEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHUE CBEIACHUS O CBOMCTBAaX, COCTaBE, IOJYYECHHH M OC30MaCHOM
HCIIOJIb30BAHUU BAXKHEHIIIUX HEOPTaHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NESTEIPHOCTA  YEJOBEKa, OOIMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTAHABJIMBAaTh UX B3aWUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMYJ BELIECTB M  YPaBHEHHUHW XHMMHUYECKHX  PpEaKIUi,
cucreMmarnueckyio HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCICHUS
XUMHUYECKUX SJIEMEHTOB B COCIMHEHUAX, BHUJI XUMHUUYECKON CBsA3U (KOBaJICHTHas,
WOHHAsl, MeETaJUIMyecKasi, BOJOpPOJHAs), THUI KPUCTAUIMYECKON PEHIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW pemérku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEIIIECTBA M0 UX COCTaBY, XUMHUYECKUE PEAKIIUM 10 PA3JIUYHBIM ITPU3HAKAM (YHUCITY
U COCTaBy pearupyroliux BEIIeCTB, TEIUIOBOMY 3P (DEKTy peakiuu, U3MEHEHUIO
CTeNeHEl OKHCIEHHUs DJJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTajau3zaTopa H
JPYTHUe); CaMOCTOSITEIbHO BBIOUPATh OCHOBAHMS U KPUTEPHUH ISl KIaccUPUKaimu
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
N. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB W HMOHOB XUMHUYECKHX 3JIEMEHTOB IE€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI .. Menpeneena, HCTIONIB3YSI OHSTHUSA
«PHEPreTUYECKHe YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTaNn», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKHX JJIEMEHTOB M UX
coequHeHMM no mnepuomam u rpynnam Ilepmonmueckon cucremsr [l W
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KIJIACCOB, MOATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3H MEXKJYy HEOPraHWYECKHMMHU BELIECTBAMH C
MOMOIIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUNA MOCPEICTBOM COCTABIICHUS AIEKTPOHHOTO Oalianca
ATUX peaklui; peakluii MOHHOrOo OOMEHa MyTEM COCTABJICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpPMUPOBAHHOCTh yMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHMN C Y4ETOM HMX SHEPrE€TUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHWMHWYECKOM pEakUMu B 3aBUCUMOCTH OT PAa3JIUYHBIX
(bakTOpOB, a TaKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSHUEM
BHEUTHUX Bo3aeicTBui (npunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeXKAIUEe B OCHOBE IMPOMBIIUIEHHOTO MOJYYECHHUS! CEPHOM KHUCJIOThI, aMMHaKa,
o0IMe Hay4yHble TPUHIUNBI XUMUUYECKHUX ITPOU3BOJICTB; II€J€CO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIPUPOJBI — HAOMIOJCHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIIEPUMEHT (peasbHbIN U MBICJICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSATh 3TH 3HAHUS TIPU SKCIEPUMEHTAILHOM MCCIICIOBAHUYN BEILIECTB
U g OOBSICHEHMS] XUMHUYECKUX SBJICHHH, HMEIONIMX MECTO B TMPHUPOJE,
MPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSTUN «MaccoBas JOJISI BEIIECTBA B pACTBOPE» U «MOJISIpHASA KOHLICHTPALUS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB; TEIUIOBOrO 3 dekra
peaKiuyu; 3HAa4YCHHs] BOJOPOJHOrO IOKa3aTelis PacTBOPOB KUCIOT M ULIEIOYEH C
U3BECTHOW CTETEHBIO NHUCCOIMALMU; Macchl (00BbEMa, KOJTUYECTBA BEIECTBA)
IIPOAYKTa PEaKLHH, €CIM OJHO M3 HMCXOJHBIX BEUIECTB JaHO B BUJIE pacTBOpa C
OTpeIeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA MJIM JAHO B M30BITKE
(MMeeT mpUMecH); MOJIM BBIXOJA TPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHHIM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MpPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOI'O0 COCTaABA HEOPIraHUYECKUX BEIIECTB, ONPEACICHHUE
Cpeapl pPacTBOPOB BEHIECTB C IMOMOILIBIO HWHAWKATOPOB, HW3YYEHHUE BIUSAHUSA
pasnuYHBIX  (HAaKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHH, pPEIICHUE
AKCHEPUMEHTAIBHBIX 3ada4 1o TeMaMm «Mertamiey u  «Hemeramnei») c
co0JI0IcHUEM TpaBuil 0€30MaCHOTO OOpalleHusl ¢ BEHIECTBAMHU U J1a0OpaTOPHBIM
obopynoBanueM, (QOpMyaupoBaTh I€db HCCIEIOBAHUS, TMPEACTABISATH B
paznuuHoN QopMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OICHUBATH MX
JTOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyJOBaHUEM, OOpalieHus C BelleCTBaMU B
COOTBETCTBUM C HWHCTPYKIHUSIMU IO BBIIOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX
OTBITOB, JKOJIOTHYECKH II€JIE€CO00pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOU
Cpeabl W JOCTMXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MBI ONMPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca nokazaress [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4yHas U yueOHO-HaydHAas
JauTEpaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIMIo, iepepadarpiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — alIKaHBI, 5
LUKIIOAJIKAHbI
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKHU YTIIEBOAOPOIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHUIIbHBIE COETMHEHUS: ATbJICTUIbI 1 21 1
keToHbl. Kap6oHOBbIe KUCIOTHI. ClIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBI. AMHHOKHACIIOTHL. beku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 9
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Hemerans 31 3
2.2 Mertabl 23 2
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHus

[IpenMer u 3HaYeHUE OPraHUYECKON XUMHH,
Mpe/ICTaBIeHNEe 0 MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHCHUIX. MexaHn3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBsA3EH

Teopus cTpoeHust OpraHU4eCcKUX
coenqunenuit A. M. byrieposa

Buner uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE I (DEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o kiaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/BaHI/IS{ n 0606IJ_ICHI/IC 3HAHMUH 110
TEMC




AJIKaHbBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanoB B mpupoje. CriocoOsl
MMOJIYYCHHA U IPUMCHCHUEC AJIKAHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMECHCHUC

13

Pemenue pacuéTHbIX 3a71a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOAIIUX B €0 COCTAaB.
CucreMaruzanys 1 0000I1IeHEe 3HAHUI IO
TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnuecKkue 1 XMUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CnocoObl MOJIY4YCHUA U TPUMCEHCHUC AJIKCHOB

17

[IpakTtuyeckas padora Ne 1 o reme
"[lonmydeHne sTUIIEHA U U3yYEHHUE €TO




CcBOMCTB"

Pemienne pacu€THbIX 3aa4 Ha ONpPE/IEICHUE

18 MOJICKYJISIPHOHM (hOPMYJIBI OPraHUIECKOTO
BEIECTBA
AJIKaJIMEHBI: CONMPSHKEHHBIC, U30JTUPOBAHHBIC,

19 KyMynupoBaHHbie. OCOOCHHOCTH
AIEKTPOHHOTO CTPOCHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
TTCHOB

21 CriocoObl mosTyueHus: ¥ IpUMeHEeHue
aJIKaJINCHOB
AJIKWHBI: TOMOJIOTUYECKHUH PsJI, 0OIIas

99 (dbopmyIna, HOMEHKIIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL,
(bu3mvecKue cBOMCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHbIE peakiuy Ha TPOHHYIO CBSI3b

o5 CriocoObl MosTyueHus: U IpUMEHEHUe
AJIIKHOB

26 Pemenue 3agau: pacy€Tsl O ypaBHEHUIO
XUMHYECKON pPeaKInu

97 CucremaTu3zanus 1 0000IIeHre 3HAHUN IO
TeMe
ApEHBI: TOMOJIOTUYECKUH PsiJI, 0OIIast
dbopmMyna, HOMEHKIATypa. DIeKTPOHHOE U

28 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI

OeH30J1a U ToJIyou1a, UX (pU3NUecKue
CBOMCTBA




XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIeHUs
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHECHMS, OKUCIICHUE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIa
Pemenue pacuéTHBIX 33729 Ha ONPEICTICHIE

32 MOJICKYJISIPHOH (hOPMYJTBI OPTaHUIECKOTO
BEIIECTBA

33 CriocoObI oNTydeHHs 1 TPUMEHEHNE apeHOB

34 I'eHeTHYeCKas CBA3b MEXKIY PA3THIHBIMH
KJIaccaM¥ yTIIeBOIOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX

35 peaknuii. CucreMaruzarus u 00001eHne
3HaHUU 0 TEME

36 [Tpuponnsriii ra3. [lomyrabie HePTSIHBIE Ta3bI

37 KaMeHHBIi yroyibs 1 IpOayKThl €ro
nepepaboTKu

38 Hedtb 1 ciocoOnI €€ mepepaboTKH.
[Ipumenenue nNpoIyKToOB nepepadoTku HedTr

39 I'eneTnueckas CBSA3b MEXKIY PA3IUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB
["anmoreHonpon3BOAHbBIE YTTIEBOJOPOIOB:

40 ANIEKTPOHHOE CTPOEHUE; PEAKIIMU 3aMeICHHS
rajioreHa
JleficTBue mIiea04YeH Ha

41 raJIOTeHIIPOU3BOIHEIE. B3anmoeiicTpre

JUrajJorcHajJkKaHoB ¢ MaroHu€M 1M IIMHKOM




Cucremaruzanus u 00001IeHYE 3HAHUM IO

42 pazneny "YrieBoaopoasr"

43 KonTtposnsHas paboTa o teme
"VYrneBoaopoisr"
[IpenenpHBIC OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psl, oOmias popmyna,

44 CTPOEHHE MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa, Kiiaccuukanus, Gu3nieckue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJTHOATOMHBIX CITHPTOB

46 CriocoOblI ostydeHus: 1 IpUMeHEeHne
OJIHOATOMHBIX CITUPTOB
IIpocTslie 3¢pupbl: HOMEHKIIATYpa U

47 Hn30Mepusi, 0COOCHHOCTH (PU3UIECKUX U
XUMUYECKUX CBONCTB
MHOroaToMHbI€ CIIUPTHI: STUJIEHITIUKOJIb U

48 TJIMIEPHH, UX PU3MUECKHE U XUMUUYECKHE
CBOMCTBA

49 CrniocoObl nostyyeHus 1 IpUMEHEHNe
MHOTOATOMHBIX CIIUPTOB

50 @deHoJI: CTPOCHUE MOJIEKYJIBL, (PU3UYECKHe
cBoiicTBa. TOKCMYHOCTH (peHoIa

51 XuMHYecKue cBoiicTBa (heHoa

52 Crnioco0bl nostyyeHust 1 npuMeHeHne GpeHona
IIpakTtuyeckas padora Ne 2. Pemenue

53 HKCIEPUMEHTANBHBIX 33/1a4 110 TeEMe

"Criupthl 1 peHob"




54

Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

55

AJH)I[GFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 0011as popmyia,
M30Mepusi 1 HOMEHKJIaTypa

56

AJNBAETU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKIIMH TIPUCOCTUHEHUS

57

PeaKHI/II/I OKHUCJICHUS U KaUYCCTBECHHbBIC
PEaKIMU AJIbACTUAOB U KETOHOB

58

CriocoOblI MOTy4YeHUs aTbJACTUIOB U KETOHOB

59

OHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBEIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KUCIOTHL. MHOroo6pa3ue kapOOHOBBIX
KUCIIOT

63

OCOOGeHHOCTH CBOUCTB: HETIPEIENIbHBIX U
apoOMaTUYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucaot. [IpencraBurenn BoICIINX
KapOOHOBBIX KUCIIOT

64

Ilonstue o IMPOU3BOAHBIX Kap60HOBBIX
KHUCJIIOT




65

CrniocoObI mosryyeHns U NpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(UPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmysa, ©30MEpHUsT 1 HOMEHKIIATypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a/1a4: 10 YpaBHEHHIO
XUMHUUYECKOMW PEaKIM, Ha ONIPEACIICHUE
MOJIEKYIIAPHON (POPMYITBI OPraHUIECKOTO
BEIIIECTBA

69

[IpakTueckas padota Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Kap6onossie kuciaotel. CroxxHbie 23QupsH"

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (TUAPOIIHI3)

71

Oco0eHHOCTH CBOICTB JKUPOB, COJIEPKALIUX
OCTaTKH HEeIpeIeIbHBIX KUPHBIX KHCIIOT.
2Kupsl B npupoe

72

MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCTIOT, UX Motoulee neiicteue. [Tonstue o
CUHTeTHYeCcKuX Moromux cpeactax (CMC)

73

I'eneTnyeckas cBs3b YrJIeBO4OPOAOB U
KHCJIOPOACOACPKAINX OPraHUYCCKUX
BCIICCTB

74

Pacu€rsl o ypaBHEHUSAM XUMHUYECKUX
peakuun

75

CI/ICTeMaTI/BaI_[I/IS{ n 0606IJ_ICHI/IC 3HAHMUH 110
TEMC




76

OO01mas XxapakTepucTUKa YrieBOI0B U
KJIacCH(UKaIMsl YIIIeBOI0B (MOHO-, TH- U
MIOJIMCAXapH/Ibl)

7

MoHnocaxapuabl: (pU3HUECKUE CBOWCTBA U
HAXOXJEHUE B IPUPOJIE

78

[IpumeHeHue rioKo3bl, €€ 3HaUeHUE B
KU3ZHEJEATEIbHOCTH OpraHu3Ma

79

Jlucaxapuipl: caxapo3a, MaJbpTO3a U JIAKTO34.
HaxosxieHne B nprpoie 1 IpUMEHEHNe
JUCaXapuI0B

80

[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYIL,
(uznyeckrue 1 XMuMUYEeCKHE CBONCTBA,
MIPUMEHEHHE

81

ITousarue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue pacueTHbIX 3a7a9 Ha ONPEICICHHE
JIOJI BBIX0JIa IIPOYKTA PEAKIIMH OT
TEOPETUYCCKH BO3MOXKHOTO

83

CucreMaruzanys 1 0000IIeHNEe 3HAHUH 110
pasneny

84

KonTtponbHas padoTa o treme
"Kucnopoaconepxaiiye opraHu4ecKue
coequueHus"

85

AMMHBL: KTaccupUKaLNs, CTPOCHUE
MOJIEKYJI, o0m1as Gpopmyia, U3oMepus,
HOMEHKJIaTypa 1 (pU3nuecKue cBOicTBa

86

XHMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘{eCKI/IX
aAMHWHOB

87

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU




XUMHYECKUX CBOMCTB aHUJIMHA

88

CriocoOsI IMOJTydeHUsT ¥ IPUMEHEHHUE
amn(paTHIeCcKuX aMHHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIAaTypa U U30Mepus,

¢usnueckue croiicTBa. OTACIbHBIC
MPEJICTAaBUTENN 0-AMHUHOKHUCIIOT

90

XUMHYeCKHe CBOMCTBAa aMHUHOKHCIIOT, UX
OMOJIOrHYECKOE 3HAYCHHUE aMUHOKUCIIOT.
CuHTE3 ¥ TUAPOIU3 MENTUIOB

91

benku kak npupoHbIE TOJTUMEDSI;
CTPYKTYpPHI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A30TcoaepiKanme reTepoMKINIecKue
coenuHeHus. HyKiIenHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh

94

[Ipaktuueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A3zoTcoaepxaniue OpraHun4eckue
coequHeHus"

95

[IpakTuueckas pabota Ne 5. Pemenue
SKCIIEPUMEHTAIIbHBIX 337a4 10 TEME

"Pacnio3HaBaHue OpraHMYE€CKUX COCTUHECHUI"

96

KonTponeHas paboTa o teme
"A30TcoepKale OpraHndecKue
coenuHeHus"

97

OCHOBHbBIC TIOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U
MCTOJbI UX CUHTE3a —IIOJIMMEpHU3alUa U




IIOJIMKOHACHCAIIUA

[Inactmaccel. YTunuzaius u nepepadoTka

98 1
IUTaCTUKA

99 DnacToMephl: HATypaJIbHBI CHHTETUYECKUE 1
Kayuyyku. Pe3una
Bonokna: HaTypainbHBIE, HCKYCCTBEHHBIE,

100 cuaTeTHYecKue. [lommmeps! cenranbHOTO 1
Ha3HAYCHUS
[IpakTuueckas pabota Ne 6. Pemenue

101 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBanue macTMacc ¥ BOJIOKOH"
O06o01enre U cucTeMaTru3aIus H3y4eHHOTO

102 Marepuaia no TeMe "BbhICOKOMOJIEKYIsIpHbIC 1
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemeHT. M3oTomnsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHUuecKux 3J€MEHTOB (S-,
p-, d-, f-amemenTHI)

Pacnpenenenne 31eKTPOHOB IO AaTOMHBIM
opOuTamsim

DNeKTpOHHBIC KOH(PUTYpAITIH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTPOHHBIE KOH(UTYpALIUU HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

[Tepuoauueckuii 3axon u [lepuoanueckas
cUCTeMa XMMHUYecKux >nemeHToB Jl. U.
MenneneeBa, CBSI3b C COBPEMEHHOM Teopueit
CTPOEHUS aTOMOB

3aKOHOMepHOCTI/I U3MEHEHHS CBOMCTB
XUMHWYCCKHUX 3JICMCHTOB U 06pa3yeMHX MU
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

CI/ICTeMaTI/BaI_[I/IS{ n 0606IJ_ICHI/IC 3HAHMUH 110
TEMC




10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BalleHTHBIE BO3MOXHOCTHU
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAx

15

HcTunHble pacTBOPHI: HACBHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3amau ¢ UCOI30BaHUEM ITOHSATHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHUEHTpauus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_ICHI/IC 3HAHMUH IO
TEMC

20

KonTtponsHas padora o temam "Crpoenue




aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamums XAMHYECKUX peakunii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
Tepmoxumuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peaxkuuil ¥ TepMOXUMUYECKHM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3InYHBIX (PaKTOPOB.
Karanus u xatanuszatopbl

25

I'omoreHnnsie n reTEPOrcHHbIC pCaKIun

26

[Ipaktrueckas padota Ne 1 mo reme "Bnusuue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu"”

27

OO6paTumbie U HEOOPATUMBIE PEaAKIIUU.
XUMUYECKOE paBHOBECHE

28

IIpaktnyeckas padora Ne 2 o teme "BnusHue
pa3nUyHbIX (PAKTOPOB Ha MOJI0KEHUE
XMMHMUYECKOTO paBHOBecHA"

29

DnektponuTrueckas auccounanus. CuiabHble
U ciadbie AMeKTpouThl. CTerneHb
IUCCOLIUAIINU




Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokaszarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax 3JIEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XuMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"

33 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
Baxuelire OKACIUTENN U BOCCTAHOBUTEIIN

34 MeTtop 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DIEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pemenue 3aga4u pa3mudHBIX TUIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 0000I1IeHrEe 3HAHUI 10
teme "XuMHUeCcKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramios B [lepuonnyeckoit

40 cUcTeMe XuMHu4eckux snemenTos Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS X
aToMoB. Ou3NYecKre CBONCTBA HEMETAIIOB

41 ANIOTpomnus HEMETAUIOB (Ha puMepe
KHCTopo/a, cepsl, pocdopa u yraepoaa)

42 Bonopon: nonyuenue, pundeckue u
XUMHUUYECKUE CBOMCTBA. ['Mapuasl

43 lanmorensl: HaAXOXKIEHHE B MIPUPOJIE, CIIOCOOBI




MOJTy4eHUsl, GU3HUECKUE U XUMUIECCKHEC
CBOICTBA

l'anorenoBonopoasl. Baxuenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
raJjoreHOB
JlaGopaTopHbIe U TPOMBIILIEHHBIE CIIOCOOBI

45 MoJyuyeHus rajoreHoB. [Ipumenenue
rajoreHOB U UX COCMHEHUN
[IpakTueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: mabopaTopHbie M IPOMBIIIJICHHBIE

47 crocoObI MOJTydeHus, PU3nIECKue u
xuMuueckue cBorcta. O30H. [Ipumenenue
KHCIIOpO/1a U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4u pa3auvHBIX THIIOB
Cepa: HaxOXJe€HHE B IPUPOJE, CIIOCOOBI

50 MoJTy4YeHUs1, (GU3UICCKUE U XUMUUICCKUE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnopoacoaep:xaiiue COeJUHEHUSI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHI
IIpaktuyeckas padora Ne 5. Pemenue

53 JKCIEPUMEHTAJIBHBIX 3a1a4 1o TeMe "Cepa u
e€ coequHEeHMs"

54 A30T: HAX0Xk/IEHUE B IPUPO/IE, CTIOCOOBI

IOJIy4YCHHA, (I)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHEC




CBOMCTBA. AMMMAK, HUTPUJIbI

Kncnoponconepxcamne COCOAMHECHMA a30Ta.

55 . .
OCoOGeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpumeHneHue a30Ta U €ro COeMHEHUI.
A3oTHBIE y0OpeHus
®ochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

o7 MoJyueHusi, GU3NYECKUEe U XUMUYECKHE
cBoiictBa. ®ocunpl u pochun

58 Oxkcunpl hocdopa, pochopcoaepxarniie
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue ocdopa u ero coeAMHEHUH.
docdopHbIe y10OpeHUs
[Ipaktuueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAJILHBIX 3a7a4 1Mo Teme "A30T u
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXxoXJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKALINN; PUZUUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yrnepona(1l), Of(CI/II[ yraepoaa(IV),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJ1eHue B IPUPOJIE, CIIOCOOBI

64 MOJTy4eHHUs1, GU3NYECKHUEe U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemuus(IV), kpeMHuEBast KMCIOTa,
CHJTUKATBI

66 [IpuMeHeHre KpEMHHUS U €0 COSMHEHUI.

CTCKHO, €ro MoJIyu4CHHuEC, BUIbI CTCKJIA




67

Pemenne 3aa4 pa3jInuHbIX TUIIOB

68

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
teme "Hemeramsr"

69

KonTponsHas padora o teme "HemeTasr"

70

AnHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K

71

[Tonoxxenne metaios B [lepuoanueckon
CHUCTEMEC XUMHUYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

72

OO6mue ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy 1 TCXHUKE

73

Cmuael MetaiioB. Koppo3ust MmeTaioB

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

75

DIIEKTPOXUMUYECKHUIN P HATPSKECHUI
MeTtauioB. OOmre crocoObl MOTyYeHUs
METaJUIOB

76

OO6mras xapakTepucTuka MeTaJIoB [A-Tpymms
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHToB. Hatpuil u kanuii: nomy4yeHue,
(buznuecKkue U XuMUYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIVHEHUN

77

OOast xapakTepucTuka MeTayuioB I1A-
rpynnsl [leproanyeckon cucTeMbl
XUMHUYECKUX JJIEMEHTOB. MarHui U KajbLUn:
NoJIy4eHue, PU3NIECKUue U XMMUYECKHe
CBOMCTBA, IPUMEHEHHUE MIPOCTHIX BEIIECTB U




HUX COeIUHEHUN

78

JXK€cTkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHUs

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XUMUYECKUE CBOWCTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOIICTBA OKCHIA U THIPOKCHIA
AIFOMUHHUS, THIPOKCOKOMIUIEKCHI AJTFOMUHMUS,
UX IPUMEHEHUE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTnueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
"Mertasuibl IJIaBHBIX oArpymnm'”

83

OO6mrast XxapaKTepUCTUKA METAJIJIOB TTOOOYHBIX
noarpymm (b-rpymm) I[Tepuouveckoit
CHCTEMBI XHMUYECKHUX JIEMEHTOB

84

DuU3NYECKUEe U XUMUYECKUE CBOMCTBA XpoMa U
€ro COeAMHEHUH, NX TPUMEHEHNE

85

Baxwueliive coeMHEHUs] MapraHiia.
[TepmaHranat Kaaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

86

duzndyeckre ¥ XMMHYECKHE CBOMCTBA JKee3a
Hu €ro COGHHHCHHﬁ. HonyquI/Ie H IIPUMCHCHUC
CIIJIaBOB 2K€JIC3a

87

Du3nYECKUE U XMMUYECKHUE CBOMICTBA MEIU U
€€ COeJMHEHMI, UX TPUMEHEHNE

88

du3znyecKkrue U XMuMHUUYECKHE CBOMCTBA [IUHKA U
€ro COCHHHCHHﬁ, HUX IPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJICKCLI OUHKa

89

IIpaktuyeckas padota Ne 8. Pemenue




HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"Mertamisl MOOOYHBIX MOATPYII”

90 Pemienue 3a1a4 pa3nuyHbIX THIIOB

01 O06001IeHre U cUCTeMaTH3aIUs H3Y9eHHOTO
Marepuaia no reme "Metaysr"

92 KontponbHas padoTa no teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
Ponb xumun B oGecrieueHuN yCTOMYUBOTO

94 pasButTus yenoBeuecTBa. [loHsTHE O HAYYHBIX
METO/1aX MCCIIeI0BaHNUs BEIIECTB
Hayunple MpUHIUIIBI OpraHu3aliuy

95 XMMHMYECKOTO ITPOU3BOJCTBA.
[IpombllIeHHBIE CIOCOOBI OJTyYEHHUS
Ba)KHEHINX BEIIECTB

96 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIICH
CpeIbl U €ro NOCIEACTBUSA

97 XUMUs U 310pOBbE YesnoBeKa. JIekapcTBEeHHbIE
CpeIcTBa

98 Xumus nuimy. Poas xumun B obecriedeHuu
MUILEBOI 6€30MacHOCTH

99 Kocmernueckue u napgromepHble CpeicTBa.
briToBas xumus
XuMHS B CTPOUTENLCTBE. BaxkHelimue

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHBIE
MaTepHaIbl

101 XuMus B celNbCKOM X03siiicTBe. Oprannyeckue

1 MUHEpaJIbHbIE YI100peHUs




102

Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacc/ Ilyzakos C.A., Mamuuna H.B., [TonkoB B.A., AkuronepHoe
obmectBo «M3aatenscTBO «IIpocBenieHne»
* Xumus, 11 knacc/ IlyzakoB C.A., Mamuuna H.B., [TonkoB B.A., AkiinonepHoe

obmectBo «M3narensctBo «lIpocBemenne»Bridepure yueOHbIe MaTEpUaIbl

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
KonTtponsHo-uzmeputenbubie MaTepuansl. Xumus. 10 kinace / Coct. E.H.
CrpenpHukoBa - 2-¢ u3f. - M.: BAKO, 2017. - 112 c. - (KontposisHo-
U3MEpUTETbHbIE MaTEPUAIIbI ).

KontponpHo-u3mMepurenbupie Matepuanbl. Xumus. 11 kimace / Coct. E.H.
CrpenpHukoBa - 2-¢ u3a. - M.: BAKO, 2017. - 112 c. - (KontposnsHoO-
U3MEpUTETbHBIC MATEPUAIIBI ).

Xumust: dunakruaeckue Mmarepuansl: 10-11 ki - 2-e u3a., ucnp. u gom. / A.C.
Kopomenko, P.I'. IBanosa, [I.1O. Jo6potun. - M. : 'ymanuTap. u3a. LeHTp

BJIAIOC, 2007. - 198 c. - (Cpennee (nmosiHOE) 001116€ 0Opa3oBaHUE).

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET



https://chemege.ru/
https://orgchem.ru/chem1/p1_0.php
https://sites.google.com/site/himulacom/rnaBHas-cTpanuiia

https://content.edsoo.ru/lab/subject/4/






