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MOSACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma Mo XMMUU Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
pa3zpabotana Ha ocHOoBe dDenmepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepannn», TpeboBaHUN K pe3ysbTaTaM OCBOCHUS
denepanbHO 00pa3oBaTeIbLHON MpOrpaMMbl cpeiHero oo1iero oopazoBanuss(POIl
COO), mpexacraBrneHHbIx B DenepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM
cragmapre COO, c¢ yuérom Konmenuun mnpenonaBanus y4eOHOTO MpeameTa
«Xumus» B oOpa3zoBaTelnbHbIX opranuzamusx Poccuiickoit  ®denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3sutusi Bocnutanus B Poccuiickoit ®denepanuu Ha nepuog 1o 2025
roga» (Pacnopsixenue [IpaButensctea PO ot 29.05. 2015 Ne 996 - p.).

XvMHSI Ha YpPOBHE YIiayOJEHHOTO HW3Y4YEHHUs 3aHUMAET BAXKHOE MECTO B
CHCTEME €CTECTBEHHO-HAYYHOTO 00pa3zoBanus ydamuxcs 10-11 kinaccos. U3yuenue
peaMeTa, peaau3yeMoe B YCIOBUSIX JTUDPEpEeHIIMPOBAHHOTO, MPOPUIHHOTO
oOy4eHHMsI, MPU3BAHO OOECMEYUTh OOIIC00pPa30BATENBHYI0 U OOIIEKYIbTYPHYIO
MOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOAUMYIO Uil aJlalTallid UX K OBICTPO
MEHSIOIIMMCS YCIOBHUSIM KU3HHM B COLIMYME, a TaK»Ke JUJISl MPOJIOHKEHHST 00ydeHUs
B OpraHu3anusx mpodeccHoHaIbHOTO 00pa30oBaHuUs, B KOTOPHIX XUMHS SIBISETCS
OJIHOW U3 IPUOPUTETHBIX JUCLHUILINH.

B nmnporpamme mno XuMuM Ha3Hau€HUE TMpeaMeTa «XUMHUs» TOJdydaeT
NOoAPOOHYI0  MHTEPOPETALMI0O B  COOTBETCTBUM C  OCHOBOIOJIAralolUMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBIICHHOCTH II€JIeH, COJEp>KaHus,
pe3yNbTaToB OOyYEeHHS W TPEOOBaHWI K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBHUAETENHECTBOM TOMY SIBIISIFOTCSl CJICAYIOIIME BBIMOJIHSIEMBIE MPOrpaMMOM 10
XUMUHU (QYHKIHH:

«  UH(QOPMAIIMOHHO-METOUYECKAsA, pealnu3alusi KOTOpoll obecrneynBaeT
MOJIyYCHHE TIPEACTABICHUS O IEJSAX, COJEp)KaHWH, OOIIeH CTpaTeruu
oOy4eHMsI, BOCITUTAHUS U Pa3BUTHS O0YYaIOIINXCS CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

+  OpPraHU3alMOHHO-IUIAHUPYIOIIAS, KOTOpas npeaycMaTpUBaeT
ONpENENICHUE: MPUHLUIOB CTPYKTYPUPOBAHUS M TOCJIEIOBATEIBHOCTH
U3y4YeHUs y4eOHOro Marepuaia, KOJIMYECTBEHHBIX U KauyeCTBEHHBIX €ro
XapaKTEPUCTHK; TMOAXOJ0B K (POPMUPOBAHUIO COACPIKATEIHHOU OCHOBBI
KOHTPOJISI M OLIEHKHM 00pa3oBaTeNIbHbIX JOCTHKEHUN OO0Yy4arolluxcs B
paMKax MTOTOBOWM arTecTal B (opMe €IUHOTr0 ToCydapCTBEHHOIO
DK3aMEHA 110 XUMUMU.

[Iporpamma a1 yriyOa€HHOTO N3YYCHHS XUMUU:



+ yCTaHABIWBAaeT MHBAPHUAHTHOE NPEIMETHOE COJEp’KaHUEe, 00sS3aTeIbHOE
JUIsT U3y4YeHUs B paMKax OTAENbHbIX mpoduiiel, NperycMaTpUBacT
pacmpejelieHie W CTPYKTYpUPOBaHME €ro Io Kjaccam, OCHOBHBIM
COJIep KaTeIIbHBIM JIMHHUSAM/pa3ienam Kypca;

 1a€T mpUMEPHOE pacnpeiesieHne yueOHOro BpeMEHHU, PEKOMEHYEMOTO J1JIs
U3YYEHUS OTJEIbHBIX TEM;

« mOpenjlara€T MPUMEPHYIO TOCJIEIOBATEIbHOCTh U3YYEHHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

« JaéT METOJUYECKYI0O MHTEPIPETAIHNIO Ie]e U 3a/1au U3ydeHus IpeaMera
Ha yriyOJ€HHOM YPOBHE C yUETOM COBPEMEHHBIX MPUOPHUTETOB B CUCTEME
cpeaHero oOiiero o00pa3oBaHMs, COJEPKATEILHON XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3yJbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOU
MIPOrpaMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENIbHBIX  JIEUCTBUUA  OOydYarolmerocss IO OCBOCHUIO
COJZIEpKaHMs IpeIMETa.

[To Bcem Ha3BaHHBIM MO3HIUSAM B IPOTpaMMeE 10 XUMHH NPETyCMOTPEHA
MPEEMCTBEHHOCTb C OOyY€HHMEM XHMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl. 3a mpejieJIaMi yCTAaHOBJICHHON MPOTrpaMMOi 10 XUMHUH 00s13aTeIbHOM
(MHBapHAHTHOM) COCTABIISIIONIEH COJEpKaHUs Y4eOHOro TpeaMera «XUMUsH»
0CTa€TCsl BOBMOXKHOCTh BEIOOpA €r0 BApUATUBHOM COCTABIISIIOIIEH, KOTOpast JOJIKHA
OTPENIENISTHCS B COOTBETCTBUU C HANIPABJIECHUEM KOHKPETHOTO NMpoduiist 00yueHus.

B cootBerctBuM ¢ koHuenryainbHbiMH TosoxkeHusmu DOI'OC COO o

HA3HAUYCHUU TIPeAMETOB 0a30BOro © yriyOJIEHHOTO YPOBHEM B CHCTEME
nuddepeHupoBaHHOTO 00y4YeHUsI Ha YpPOBHE CpPEAHEro OOIIero oOpa3oBaHMs
XUMHUST Ha YypOBHE yrayOJAEHHOTO U3YYCHHUS HANpaBieH Ha pealu3aluio
MPEEMCTBEHHOCTH C TTOCJIEYIOIIUM 3TAOM TOJTYYSHHS] XUMUYECKOTO 00pa30BaHUs
B paMKax U3Y4YEHHUS CHEIUAJbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUYECKHUX
JVCLIUIUIMH B By3aX U OpraHU3AIUAX CpeHEro MpodheCCUOHAILHOTO 00pa30BaHuUsl.
B ar1oli ¢cBsi3u n3yueHue npeaMera « XMuMHUs) OPUEHTUPOBAHO IIPEUMYIIIECTBEHHO HA
pacmipeHre © yrayOJeHue TEOPeTHYEeCKOM U MPAKTUYECKOW TOJATOTOBKH
oOy4Jaronuxcs, BbIOPABIIMX ONpeneaEHHbIN npoduiab oO0y4eHHs, B TOM YHUCIE C
MEPCIIEKTUBOM  TOCICAYIOMIEr0 TMOJYyYEeHHS XHUMHUYECKOro oOpa3oBaHUs B
opraHuzanusx mnpodeccuoHanpbHOr0 oOpazoBanus. Hapsimy ¢ 3TuM, B cBeTe
tpeboBannii ®I'OC COO K mIaHupyeMbIM pe3ysibTaTaM OCBOCHUS (peaepaabHOM
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa3oBaHUs U3yUCHHE MpeIMeTa
«XUMUs» OPUEHTUPOBAHO TAKXKE HA pelIeHUE 3a7a4 BOCIUTAHUS U COLUAIBHOTO



pa3BuTusl oOydarolmmxcs, Ha (OPMHUPOBAHUE Y HHUX OOIICHMHTEIIEKTYalIbHbBIX
YMEHHUM, YMEHUN pallMOHaIM3aIllid Y4eOHOTO Tpyaa M 0OOOIIEHHBIX CIIOCOOOB
JEeSATEIbHOCTH, UMEIOIINX MEXAUCIUTUIMHAPHBIN, HAAPEAMETHBIN XapaKTep.

CocTaBnsomuMy npeaMeTa «XUMUs» Ha YPOBHE YIIyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS yriiyOn€éHHble Kypchl — «Opranmueckas xumus» U «OOmas wu
HeopraHudeckas xuMus». [Ipu onpegenennn noaxoaoB K 0TOOPY U CTPYKTYpHOMH
OpTaHU3aLIMHU CO/IEPXKaHUsS 3TUX KypPCOB B IPOrpPaMMe 10 XMMHH 32 OCHOBY NPUHSITHI
nonoxkenuss ®I'OC COO o paznuuuax 0a30BOro M yriayOJIEHHOTO YpOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy conepxxanusi KypcoB «Opranudeckas xumuss» u  «OOmas u
HEOpPraHWYeCKass XHUMHUSA» COCTABISIET COBOKYMHOCTb TPEAMETHBIX 3HAHUU H
YMEHMM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YYEHHUs MpeaMmeTa. DTa CUCTEMA
3HaHUU TMOJIy4aeT ONPEACIEHHOE TEOPETUYECKOE JIOMOJHEHHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYHIECTBEHHO OOJBIINI 00BEM (PAKTOIOTHUECKOTO MaTepHaIa.
Tak, Ha yrmyOn€éHHOM YpOBHE HW3yYeHHs TpeameTa obOecredeHa BO3MOKHOCTD
3HAYUTEJIBHOIO YBEJMUEHUS 00bEMa 3HAHUI 0 XMMUYECKUX JIEMEHTaX U CBOMCTBaX
UX COCIMHEHUH Ha OCHOBE PACIIUPEHUS U YTIyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XWUMHUYECKOW CBSI3M W 3aKOHOMEPHOCTSX TPOTEKAHUS pPEaKIIHid,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOM KHHETUKH U TEPMOJIUHAMHKH.
N3yuenue mnepuonmueckoro 3akoHa u Ilepumogudeckoil cucTEMbl XHMHUYECKUX
AJIEMEHTOB 0a3MpyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAHHUECKUX MPEACTABICHUSIX
O CTPOCHHMH aToMa. XHMHYECKash CBA3b OOBSICHSAETCS C TOYKA 3pPEHUs
HHEPreTUYECKUX U3MEHEHUH npu e€ o0pa3oBaHUU U pa3pyLICHUH, a TAKKE C TOUKU
3peHUs] MEXaHHU3MOB €€ o0pazoBaHus. M3ydyeHue TUIOB pPEaKLUM JTOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 DJIEKTPOXMMHUYECKHX TpoIeccax u
AIIEKTPOJIN3E PACIIaBOB M PACTBOPOB BEIIeCTB. B Kypce opranndeckoit XuMum mpu
pPacCMOTPEHUH PEaKLUMOHHOM CIOCOOHOCTH COEIMHEHUH ynenserca ocoloe
BHHUMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX d(PeKrTax, 0 B3aMMHOM BJIMSHUU aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peakiuu.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIEPKAHUE KyPCOB XUMUHU YTITyOIEHHOTO
YPOBHS U3YYEHHUS JUISI KIIACCOB ONpeAeEHHOro npoduiis (TaBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep [OMOJHEHUNW K OOIed cucTeMe MpPeIMETHBIX 3HAHUA)
OKa3bIBAIOT BIIMSHUE CMEXHBIE MpenMeThl. Tak, Hampumep, B COACpPKaHHUU
npeaMeTa JUisl KIIaCCOB XMMUKO-(U3ndeckoro npoduis 00ibl10e 3HaYeHue OyayT
UMETh 3JIEMEHTHI Y4eOHOTo MaTepuaia o ooueit xumuu. [Ipu uzyuenuu npeamera
B JIaHHOM CJTy4ae akIeHT OyJIeT c/ieJiaH Ha OOIIHOCTh METOIOB IMMO3HAHMSI, OOITHOCTh
3aKOHOB M TEOPHI B XUMHUU U B (PU3MKE: aTOMHO-MOJIEKYJIIPHAs TEOPHS



(MonekymsipHas Teopus B U3HKE), 3aKOHBI COXPAHEHUS MACChl U SHEPTHUH, 3aKOHBI
TEPMOJIMHAMUKH, DJIEKTPOJIN3A, IPEACTABIICHUS O CTPOCHHUU BEILLIECTB U IPYTOE.

B T0 e BpeMs B cofiep:kaHuM ITPeIMETa 1JIs1 KJIACCOB XUMUKOOMOJIOTMYECKOTO
npoduiss OONBINIT yAETbHBIN BeC OyneT MMETh OpraHuyeckas Xumus. B srtom
cllydae MpeAoCTaBIsIeTCsl BO3MOXKHOCTD sl OoJiee 00CTOSITEILHOTO PACCMOTPEHUS
XUMHUYECKON OpraHu3aiii KIeTKH Kak OMOJIOrMYeCKOM CUCTEMBI, B COCTaB KOTOPOM
BXOJIT, K TPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUMHJIbI, OENKH,
YIJIEBOJBI, HYKJIEMHOBBIE KHUCIOTBI M Apyrue. [Ipu sTom 3HaHuMA O coctaBe U
CBOMCTBAaxX IIPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB CIIYXKAT
OCHOBOM i1 M3YyYEHHsS CYIIHOCTH TIpoleccoB (OTOCHHTE3a, JbIXaHUS,
IIUILEBAPECHMUS.

B numane ¢opmMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHMS, OCBOCHUS
OOIIEHAYYHbIX METOOB IMO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HAHMM M3y4YeHHe MpeaMeTa «XUMHUS» Ha yriayOJE€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMU MpEAMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnactell «EcTecTBEeHHO-HayuHble NpeaMeTb», «Marematuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3ydenun yueOHOTO npeaMeTa « XuMus» Ha yriayO0lIEHHOM YPOBHE TaKxKe,
KaK Ha YpOBHE OCHOBHOI'O U CpeJlHEero oouiero oopazoBanus (Ha 0a30BOM ypOBHE),
3a/layeil MEePBOCTENEHHONM 3HAYMMOCTH SBJSETCS (OPMHPOBAHHWE OCHOB HAYKH
XUMHUU Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUUECKON JeATEIbHOCTU
YEJI0BEKa U OHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpHI. Pelienue 3Ton 3a1auum Ha
yrIyONEHHOM YpOBHE M3y4YEHHUsS MpeAMeTa MpeArnojaraeT pealn3aluio TaKux
Leaeh, Kak:

« (opMupoBaHME TPEACTABICHUN: O MaTepuUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XHUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Belylled poiau B oOecrneuyeHuu
YCTOMYMBOIO  pa3BUTHsI  4YEJIOBEYECTBA: B  PELIEHUH  IpodiieM
HKOJIOTUYECKOM, SHEPreTUYECKON W THUIIEBOM 0€30MacHOCTH, B Pa3BUTUHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTE€pPUaJIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
00€eCIeYeHNn PALMOHAIBLHOTO MNPUPOIOIONIb30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTYpbl YENOBEKa, a TAKXKE SKOJIOTMYECKU
00O0CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBbIO M IPUPOIHOM Ccpee;

* OCBOCHHME CHCTEMbl 3HAHUW, JIEKAIUX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX
IIOHATUN, 3aKOHOB M TEOPUN XUMHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMM  BEIIECTBA  HA  PAa3HbIX  YPOBHAX  —  aTOMHOM,
MOHHOMOJIEKYJISIPHOM, HAaAMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U



KMHETHYECKUX 3aKOHOMEPHOCTAX MNPOTEKAHUA XUMHYECKUX PEAKUUU, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHUCTEMax, 00 00Iux
Hay4YHBIX MIPUHIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00yyarmmxcs OCO3HAHHOTO MMOHNMAaHUSI
BOCTPEOOBAHHOCTH CHCTEMHBIX XHUMHWYECKHX 3HAHUU i1 OOBSCHEHHS
KJIFOYEBBIX HJACH W TpoOJieM COBPEMEHHOW XUMHUHU, JJII OOBSICHECHHS U
MIPOTHO3UPOBAHUS SBJIEHUM, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pEIICHUsI POOJIEM, CBSI3aHHBIX C XMMUEH, TPOTHO3UPOBAHMUS,
aHaJIN3a U OIEHKH C MO3MIINI KOJOTHYECKOI 0€30I1aCHOCTH IOCIIEACTBUI
OBITOBOM M TMPOW3BOJACTBEHHOU JICATCIHPHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMUYECKAM TPOU3BOJICTBOM, HCIIOJIH30BAHUEM U ITEPEepabOTKON BEIIECTB;
yIIIyOJICHHE MPEICTABIICHUI 0 HAyYHBIX METO/1aX MO3HAHMS, HEOOXO0IMMBIX
Il TpUOOpPETEeHHUS YMEHUM OpPHEHTHUPOBATHCS B MHUPE BEIIECTB U
OOBSICHEHUS XMMHUYECKHX SBICHUM, MMEIOIIMX MECTO B NPHUPOJE, B
MPAKTUYECKOMN JIEITENLHOCTH U TOBCETHEBHOM KU3HMU.

B nmmaHe peanuzanuu MEepBOOUYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKUIMNA TETOCTHOM CHCTEMBI CpEIHEro o0IIero oOpa3oBaHHs MPU H3YYCHHUH
npeaMera «XUMHs» Ha  yrIyOJEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAKUE LIEJIN U 3a]]a4H, KaK:

BOCIIUTaHHE YOCKICHHOCTH B II03HABACMOCTH SIBIICHUH TIPUPOIBI,
YBOXCHHS K TMPOIECCY TBOPYSCTBA B O0JIACTH TEOPETHYECCKUX H
MPUKJIATHBIX UCCIICIOBAaHWA B XWMHUH, (POPMHUPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIIMM K OOYYEHHMIO M TIO3HAHWIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIIO W CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOCHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BHUTHE MO3HABATEIIbHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKHX
criocoOHOCTe oOywaromuxcs, (OpMUpPOBaHME y HUX CO3HATEIBHOTO
OTHOIIICHUSI K CamMO0Opa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUI0 KaK
YCJIOBHUIO yCHENTHOM MpodeccCuoHanbHON U 00IIECTBEHHON IESTEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBbIO W IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

dbopMUpOBaHWE YMEHHH W HABBIKOB Pa3yMHOTO IPHUPOJIOTIOIH30BAHUS,
pa3BUTHE  JKOJOTHYECKOMH KYJIBTYPHI, pHOOpETCHHE OIbITa
OOIIIECTBEHHOTIOJIE3HOM 3KOJIOTUIECKON IS TEILHOCTH.

OO111ee YuCI0 YacoB, MPEYCMOTPEHHBIX Ul U3yUYEHUS XUMHUHU Ha YriayOJIeHHOM

ypOBHE cpeaHero odiiero oopazoBanus, coctaniseT 204 gacos: B 10 kmacce — 102

yaca (3 gaca B Hezenmo), B 11 kimacce — 102 vaca (3 vaca B HEZEIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHMYeCKOM XMMUH.

[IpeameT 1 3HaUEHUE OPTaHUYECKOW XUMUH, TIPEJICTaBIIEHHE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHHWE aToMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS. BaneHTHbIE BO3MOKHOCTH aroma yriaepojaa. XHMHUYECKass CBS3b B
OpPraHUYECKUX COEAMHEHHUAX. TUIbl TMOpUAN3ALUN aTOMHBIX OpOUTaell yraeposa.
MexaHu3Mbl oOpa3oBaHUs KOBAJICHTHOM CBSA3U (oOMeHHBIH U
JIOHOPHOAKUENTOPHBIN). TUIIBI NTepeKphIBaHUSI aTOMHBIX OpOUTasel, G- U M-CBA3U.
OpnuHapHasi, 1BOMHAsE U TpoiHas cBsizb. CrOCOOBI pa3pbiBa CBS3EM B MOJIEKYJIax
opraHuyeckux BemiecTB. I[loHsTHe o0 CBOOOAHOM pagukane, Hykieopuiae Hu
anexkTpodue.

Teopuss cTpoeHnss opranmyeckux coeauHenui A.M. bytnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOECHUS
OPraHUYECKUX COEAMHEHUH. MoJeKylsapHble U  CTPYKTypHbIE  (OPMYJIBL
CrpykTypHble (OpPMYJBl pa3NMYHBIX BHUAOB: pPa3BEPHYyTas, COKpAILEHHAs,
ckenerHas. WM3omepus. Buael wm3omepuu: CTpyKTypHas, NIPOCTPAHCTBEHHAs.
OneKTpoHHbIE A3PPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COeTMHEHUN (MHAYKTUBHBIN U
ME30MEpHBIN 3PPEKTHI).

[IpencraBnenne o kiaccuUKaUM opraHmdyeckux BemecTB. [loHsTHe O
dbyukimoHansHOM rpyme. I'omonorus. ['omonorudeckue psaasl. CucremaTuyeckas
HOMeHKatypa opranmdeckux coefauHennii (IUPAC) u TpuBuanbHBIC Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHoctu U KJ1accuukanus OpPTraHUYECKUX peaKuuni.
OKHMCIUTETPHOBOCCTAHOBHUTENBHBIE PEAKIIUY B OPTAaHUYECKON XUMUMU.

OKCIEpUMEHTAIBHBIE METOABl M3YYEHHsI BEUIECTB W HUX MPEBPAIlCHUN:
O3HAKOMJIEHUE C 00pa3liaMu OPraHMYECKUX BEIECTB U MaTeprajaMu Ha UX OCHOBE,
OMBITHI 110 MPEBPALLIECHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUM (ILIABIEHUE,
OoOyIfiMBaHWE W TOpPEHUE), KOHCTPYHPOBAHUE MOJENEH MOJIEKYJ OpPraHMYeCcKHX
BEILIECTB.

YriaeBoaopoanl.

Anxanbl. 'omosiornueckuil paj ainkaHoB, oOmias ¢popMyia, HOMEHKIIATypa U
MU30MEpHS. OJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKAHOB,



Sp°rubpuaN3aIKsT aTOMHBIX OpOHTATIEil yrieposa, o-CBsi3b. DH3MUECKNe CBOMCTBA
aJIKaHOB.

XHWMHUYECKHE CBOWMCTBA AQJIKAHOB: PEAKIMU 3aMEIICHUS, W30MEPU3ALINH,
JNEruApUPOBAHUS, LIMKIU3alUK, IUPOIN3a, KpEKUHra, ropenus. lIpeacrasnenne o
MEXaHU3ME PEAKIUN PaJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupojie. CiocoObl MOTydeHHs U TPUMEHEHHE aJIKaHOB.

Huknoankanel. O0mas Gopmyia, HOMEHKIaTypa U u3omepusa. OcobeHHOCTH
CTPOCHUS U XUMUUYECKUX CBOMCTB MaJIbIX (IIUKJIOMPONAH, IUKJIO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UKJIOTeKCaH) UKIIoaNKaHOB. CriocoObl MOJIyYeHHs M IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['OMONOTHYECKUN PsJl aTKEHOB, 00mas GopMysa, HOMEHKJIATypa.
DNEKTPOHHOE H IIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI ATIKEHOB, SP*~THOPH 31
aTOMHBIX opOuTanei yriepoja, 6- U m-cBA3U. CTPyKTypHas M reoMeTpuyecKas
(uuc-TpaHc-) uzoMepus. GuU3HUECKUe CBOMCTBA AJIKEHOB. XMMHUYECKHUE CBOMCTBA!
peaKkuu MPUCOCOUHEHHMS, 3aMELICHUS B O-TOJIOKEHUE IIPA JIBOWHOW CBS3H,
noauMepusanuu 1 okucienus. [Ipasmino MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOTyUEHUsI U IPUMEHEHHUE AJIKEHOB.

Anxanuensl. Kiaccudukanusa ankaaueHoB (CONpspKEHHBIC, U30JMPOBAHHBIE,
Kkymynuposannvie). OCOOEHHOCTH AIICKTPOHHOTO CTPOCHUSI U XUMHUUECKUX CBOWCTB
COMPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepuzanus conpsixEHHBIX
nueHoB. CriocoObl MOJTYyYEHUs U TPUMEHEHUE alKaJuEeHOB.

Ankunbl. ['oMosiorndeckuil psj aJTkuHOB, o01mIas hopmylia, HOMEHKIaTypa 1
U30MepUs. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB,
spruOpuan3anys aTOMHBIX opOuTaneit yriaepojaa. ®u3nyeckue CBOMCTBA alKHUHOB.
XHUMHUYECKHE CBOICTBA: peaklUy MPUCOETUHEHHUS], TUMEPU3ALMHI U TPUMEPHU3ALINH,
OKHUCJICHUA. KHUCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO TPOUHYIO CBSI3b.
KauecTBeHHbIEe peakiuy Ha TPOHHYIO CBs3b. CrIOCOOBI MONY4YEHUs U TPUMEHEHNE
AJIKWHOB.

ApomaTtnueckue yriaeBoAoponbl (apeHsl). ['oMOJIOTMYECKHI psii apeHoB,
obmiast popmyna, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJbl OeH30ma. Du3nueckue CBOWCTBA apeHOB. XHUMHUYECKUE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMU 3aMeIleHNUs B OEH30IbHOM KOJIbIIE U
YIJIEBOJLOPOJHOM paJuKalle, PEakUUU NPUCOCIANHEHUS, OKHUCJIEHHE I'OMOJIOTOB
oensona. IlpenacraBnenne 00 OPHEHTHPYIONIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJbIE HAa MPUMEPE aJKUIBHBIX pPAJUKaNOB, KapOOKCUIBHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYINIbI, aTOMOB rajoreHoB. OcoOeHHOCTU
XUMHUYECKHUX CBOMCTB cThpoia. [lonumepusanus ctuposia. CnocoObl MOTydeHus 1
IIPUMEHEHUE aPOMATUYECKUX YIVIEBOJAOPOAOB.



[Tpuponnsiii ra3. [lomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslif yrosib 1 mpoaykThl ero nepepadotku. CrocoObl nepepaboTKu HePTH:
MepPEeroHKa, KPeKUHT (TEPMUUECKUH, KaTaTUTHUECKH ), pUGOPMUHT, TUPOITHU3.
[IpoykThl nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIILJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEX/y Pa3JIMYHBIMU KJ1acCaMH YIJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaJOr€HIPOU3BOJHBIX YTIEBOAOPOAOB. Peakiuu
3aMENICHUs TajoreHa Ha TUIPOKCOTPYILY, HUTPOTPYyNIly, LHUAHOTPYIIILY,
amuHorpymnmy. JleiicTBME Ha TaJOTreHNPOU3BOAHBIE BOJHOIO M CIHUPTOBOIO
pactBopa mIENOUM. B3anMonencTBUE OUTajJOre€HaJKaHOB C MAarHUE€M W ILIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonb3oBanne
raJIOTEHIPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE M TMpPU CHUHTE3E
OpraHUYECKUX BEIECTB.

DKCIEepUMEHTAIbHBIE METO/Ibl M3y4YEHHs BEIIECTB M MX MPEBPAILCHHIA:
n3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJOPOAOB (pacTBOPUMOCTb), KAUECTBEHHBIX
peakuuil yriaeBoJOpPOAOB PA3NIUYHBIX KiaccoB (oOecrBeurBaHHEe OpOMHON WIIU
VOJHOM BOJBI, PACTBOpA IE€PMAaHIAaHATA KaJIMsl, B3aUMOJCIHCTBUE aLETUIIEHA C
aMMUa4yHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOEe OOHapyX eHUE
yIaepojia ¥ BOJOPOAa B OpPraHMYECKUX BEIIECTBAX, OJyYCHHE STUJICHA U U3YUYCHHE
€ro CBOMCTB, O3HaKOMJIeHHE C¢ Kosulekuusamu «Hedts» u «Yrompy, ¢ oOpaszuamu
IUIACTMAcCC, KaydyKOB W PE3HHBI, MOJECIMPOBAHHE MOJEKYJ YIJIEBOJOPOIOB H
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxanue oprannieckue coeinHeHHUsI.

[IpenensHble ogHOAaTOMHBIE CIUPTHL.. CTpoeHHE MOJIeKyd (Ha Mpumepe
METaHoJa U AJTaHoja). ['omosornueckuil psan, oOwas Gopmyna, H3OMEpPHS,
HOMEHKJIaTypa u kiaccupukauus. Puznueckue CBONCTBA  NpEIEIbHBIX
OJTHOATOMHBIX CIUPTOB. BOmOpOIHBIE CBA3M MEXAY MOJEKYJIAMH CIUPTOB.
XYWMHYECKME CBOWCTBA: pEaKUMH 3aMEIIEHUs, JAerujpaTaiu, OKUCIEHUS,
B3aMMO/ICHCTBUE C OPraHUYECKUMU U HEOPraHMYECKUMU KuciaoTamu. KauecTBeHHast
peakuys Ha OJHOATOMHBIE CHUPTHI. JIeiCTBME 3TaHONA U METAaHOJIA HAa OPraHUu3M
yenoBeka. CriocoObl MOyuyeHus: ¥ MPUMEHEHUE OJHOATOMHBIX CITUPTOB.

[TpocTeie >pupsl, HOMEHKIAaTypa U U3oMepus. OcoOeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroaToMHbI€ CHHUPTHl — ATUICHIVIMKONbL MU TiHiepuH. Dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUU 3aMEIIEHUS, B3aUMOJICUCTBUE C OPTaHUYECKUMHU U
HEOPTaHUYECKUMH KHCJIOTaMH, KaueCTBEHHAs peaKlisi HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenue 0 MEXaHU3ME peakiuil HyKJIeo(UIbHOTO 3aMeleHus. JleiictBue Ha
opranu3m genoBeka. CriocoObl MOIyYeHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



@®eHos. CTpoeHHE MOJIEKYJIbl, B3aMMHOE BJIMSHUE THAPOKCOIPYNIBl U
OeHszonpHOrO snpa. ®Pusznueckue cBoiicTBa (eHona. OCOOEHHOCTH XHMHUYECKUX
cBoiicTB (peHosa. KauecTBeHHble peakuuu Ha (GeHosl. TOKCMYHOCTH (eHoa.
Crioco6s1 monyuenus 1 npuMeHeHne penona. enondopmanbaeruiHas cMoa.

KapOonuibHble cOeAMHEHUS — aIbACTU/IbI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TrpymIibl. ['oMonoruyeckue psapl aiabJETMIOB U KETOHOB, OOmIas
dbopmyrna, u3oMepus M HOMEHKIaTypa. DuU3nyeckre CBOMCTBA albJIETUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA AJIBJIETUIOB U KETOHOB: PEAKIIUU TPUCOETUHECHHS.
OxucieHne anpJeTruoB, KAa4eCTBEHHbIE peakIuu Ha anbaeruapl. CrnocoObl
ITOJIYYEHHUS U IPUMEHEHHE AJIBJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TpeeabHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTU CTPOECHMUS
MOJIEKYJI KapOOHOBBIX KUCJIOT. MI30Mepusi 1 HOMeHKIaTtypa. Pu3ndeckue cBOMCTBa
OJTHOOCHOBHBIX IpPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoIOpoaHbBIE CBSI3U MEXKITY
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STEepUPUKALMH, PEaKUMU C YYacCTHEM YIJIEBOJOPOAHOrO pajaHKaia.
Oco0OeHHOCTH CBOMCTB MypaBbUMHOW KHCIOTHL. lloHATHE O NPOU3BOJIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHOroodpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HENPENENbHBIX M apOMATHUYECKHX KapOOHOBBIX KHCIOT,
JUKApOOHOBBIX KUCJOT, TUAPOKCUKApPOOHOBBIX KHCIOT. lIpencraBurenu BbICIIMX
KapOOHOBBIX KHUCIJIOT: CTE€apUHOBAas, NAJIbMUTHUHOBAs, OJEUHOBAas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CIOCOObI MOTYYeHHs] U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonmoruueckuit psnu, obmas Qopmyna, U3oMepus H
HOMEHKIaTypa. PU3NYECKHE W XUMHYECKHE CBOWCTBA: THAPOJIU3 B KHUCIOU H
HIETIOYHOM cpene.

XKupsl. Ctpoenue, pusnyeckne 1 XMUMUYECKHE CBOMCTBA dKUPOB: TUAPOIU3 B
KHCIJION U menoyHoit cpeae. OcoOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMX OCTATKU
HETPEAETbHBIX JKUPHBIX KACIIOT. JKupbI B IpupoIe.

MpbIla Kak COJM BBICIIUX KAapOOHOBBIX KHCJIOT, MX MOIOIIEe JCHCTBHE.

OO01as xapakTepucTuka yrieBojoB. Knaccudukanus yrieBoaos (MOHO-, AU-
W Tmonucaxapujbl). MoHOcaxapuabl: TIOKo3a, (PpykTo3a, TamakTtoza, pubdo3a,
ne3okcupu0o3a. du3uyeckre CBOMCTBA M HaXOXJeHHe B mpupoje. DoTocuHTe3.
XUMHUYECKHUE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U AJIbJACTUIHOU
TpyNI, COHPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIoKOo3bl, e
3HAYCHUE B JKU3HEIECATEIBHOCTH OpraHu3mMa. /[ucaxapuasl: caxapo3a, MaJibTO3a U
naKkTo3a. BoccranaBnuBaroye 1 HEBOCCTAaHABIMBAIOIIME Aucaxapuabl. [ uaponus
nucaxapuaoB. HaxoxaeHue B npupojae U npuMeHenue. llonmcaxapuapl: kpaxmarl,
[NIMKOTeH U 1esutoio3a. CTpoeHue MakKpoOMOJEKYyJ Kpaxmana, IJIMKOT€Ha H
HEeJUTIOJI03bl.  DU3MYECKHE CBOMCTBA KpaxMalla W LEIUIIOJI03bl. XHMHUYECKHUE



CBOMCTBA KpaxMajla: THIPOJIM3, KAYECTBEHHAsl PEakUMs C MOAOM. XUMHUYECKHUE
CBOMCTBA IIEJUTIOJIO3BI: THAPOJIN3, ToJlydeHre 3¢GupoB 1emnono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHs BEIIECTB W HMX NPEBPAILCHHIA:
PacTBOPUMOCTb PA3JIMYHBIX COIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJA C HATPHUEM,
OKHCIIEHHE 3THJIOBOTO CIUPTAa B aJbJErWJ Ha PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE 3TUJIOBOrO CIHPTA JUXPOMATOM Kaius (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), KAUYE€CTBEHHbIC PEAKIUU HA albJETUAbl (C THUIPOKCUIOM
nuammuHcepeopa(l) u ruapoxcumom meau(Il)), peakius rimmnepuHa ¢ THAPOKCUIOM
menu(Il), xumudeckre cBOWCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aHMMOJICHCTBUE
pacTBopa riatoko3sl ¢ rupokcuaoM meau(Il), B3anmMoaeiicTBre Kpaxmanua ¢ HOJA0M,
pElIeHNE SKCIEPUMEHTAIbHBIX 3a1a4 Mo TeMaM «CrupTel U (EHOIBD,
«Kap6onoBbie kucnoThl. Cl10KHbBIE 3(PUPBD».

A3oTcoaepkalniue OpraHnvYecKue cCoeJMHEeHUsI.

AMUHBI — OpraHM4ecKHe Mpou3BOJHbIE amMmmuaka. Knaccudukanuss aMuHOB:
anudarunyeckue M apoMaTUYECKHE; IE€PBUYHBIC, BTOPUYHBIE U TPETHUYHBIE.
Crpoenne Moisiekys, obmas ¢popmyrna, U30MepHUsi, HOMEHKIATypa U (U3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QJIKAJIMPOBAHUE, B3aUMOJECHUCTBUE IIEPBUYHBIX AMHUHOB C a30TUCTOM KHUCIJIOTOM.
Conu anKuwIaMMOHUS.

AHWIVH — NpeICTaBUTEb AMUHOB apOMaTHYecKoro psiaa. CTpoeHne aHuInHa.
B3aumHoe BiMsHHME TpYII aTroMoB B MoJiekyne aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHuinHa. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] U TpUMEHeHue anudaTtuyeckux aMuHOB. [lomyyeHue aHuiaMHA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknatypa u uzomepus. OTAeiabHbIC TPEACTABUTEIIN
OAMUHOKHUCIOT: TJIMIMH, ajaHuH. Ou3nuyeckue CBOMCTBA aMHUHOKHCIOT.
XUMUYECKHE  CBOMCTBA aMHHOKHUCIOT Kak aM(pOTEpPHBIX  OPTraHHUYECKUX
COCIMHEHUN, peaKIus TOJUKOHACHCAIIUM, OOpa30BaHWE TMENTHIHON CBS3H.
buonorndeckoe 3HaueHUE aMUHOKHUCIOT. CUHTE3 U TUIPOJIU3 TENTU/IOB.

benkun kak mpuponnHsie moaumepbl. IlepBuuHas, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OCJIKOB: TUIPOIU3, ICHATYypaIlus,
KA4eCTBCHHBIC PCAKIIMHU Ha OCIIKHU.

DKCNEPUMEHTAIbHBIC METOAbl M3YYEHHS BEIIECTB M MX MNPEBPALLCHUM:
pacTBopeHue OCJIIKOB B BOJE, JCHATypalus OEIKOB MpH HArpeBaHWH, IBETHBIE
peakiuyu Ha OeJKd, pelieHue AKCIEPUMEHTAIbHBIX 3a7ad M0 TeMam
«A3oTcoepkalue opraHuuecKrie cCoeIMHEeHUs» U «Pacno3HaBaHue opraHuyecKux
COCIMHEHUI .



BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIC TIOHSITUS XMMHUU BBICOKOMOJICKYJISIPHBIX COEIWHEHUI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALMU, CPEAHSS MOJICKYJISIpHAS
Macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHHN —
MOJIMMEPU3ALMUS U TOJIMKOHACHCALIHS.

[Tonumepubie Matepuansl. [lmactmacchl  (MOAMATHIIEH, MOJIUIIPOINMIICH,
MOJIUBUHWIXJIOPHU, TOJUCTUPOJ, TMOJUMETHIMETAKpUIaT, MOJUKapOOHATHI,
noJIMdTUIICHTEpePTasiar). Y THiU3alus u nepepadoTka miacTuka.

DIIacTOMEPHI: HaTypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, MEPCTh, MEIK), UICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAaIpOH U JIABCaH).

[Tonumepsl crienManbHOro Ha3HauYeHUS (TeIIOH, KeBIap, DJIEKTPONPOBOISIINE
MOJIMMEPHI, OMopazaaracMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl W3YYEHHs] BEMIECTB W UX MPEBPAIICHUMN:
O3HAKOMJICHUE C 00pa3liaMHu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KaydyyKOB, pELICHHWE OHKCIEPUMEHTANIBbHBIX 331ad 1o Teme «Pacro3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenue MOJEKyJIsIpHON (QOpPMYJIbI OpPraHUYECKOTO COEIUHEHUS I10
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIMX B €0 COCTaB, HAX0KAECHUE MOJICKYISIPHON
(bopMyJIbI OPraHMYECKOTO COSTMHEHUS IO Macce (00BbEMY) MPOAYKTOB CrOpaHUs, IO
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) MPOJIYKTOB PEAKIIMH W/WUIU HCXOJHBIX
BEIIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (QOpPMYJIbI OpPraHMYECKOTO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IMOJYyYEHUS, ONpeeIeHUEe 01
BBIXOJIa TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MexnpeaMEeTHBIX CBA3€U MPU U3YYEHUU OPraHUYEeCKOW XUMUU B
10 kmacce oCyIEecTBISETCS Yepe3 UCTIOIb30BaHNE KaK OOIIUX €CTEeCTBEHHOHAYYHBIX
MOHSATUM, TaK W TOHSATUM, MPHUHSITBIX B OTHEJIbHBIX IPEAMETax €CTECTBEHHO-
HAy4YHOIO ITMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TIOHSTHS: SIBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
Teopusi, 3aKOH, aHaIW3, CHUHTE3, Kiaccudukaius, HaONIOJACHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®dusuka: Marepus, aroMm, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIa,
PHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHE BEIUYUHBI, €IUHUIIBI MU3MEPEHUS, CKOPOCThb, IHEPTHI,
Mmacca.



buonorusa: knerka, opraHusM, DJKOocuUCTeMa, Ouocdepa, MeTadoIH3M,
HACJICJICTBEHHOCTh, ABTOTPO(GHBIA MW TI'eTepOTPO(HBIA THI IUTAHHS, OpOXKCHHE,
dboTocuHTE3, MAbIXaHHWE, OCJIKH, YIJCBOMABI, JKUPBI, HYKICHHOBBIC KHCJIOTBI,
(bepMeHTHI.

['eorpadus: moJie3HbIe HCKOMIaeMbIe, TOTUIHBO.

TexHoOTHs: TMMINEBbIC IPOAYKTH, OCHOBbI PAlMOHAIBHOTO IHTAHHS,
MOJOIIIHE CPEJICTBA, MATEPHAITBI U3 HCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sA1ep. XUMHYECKUH 3iieMeHT. M3oronsl. CtpoeHue
AIIEKTPOHHBIX O0OO0JIOYEK ATOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noAypoBHHU. ATOMHBIE opOuTau. Knaccudukaruss XuMHUYECKUX SJIEMEHTOB (s-, P-,
d-, f-omementsl). PacmpenencHue 9JIEKTPOHOB IO AaTOMHBIM  OPOHUTAJISIM.
DNEeKTpOHHBIE KOHPUTypallii aTOMOB 3JIEMEHTOB IIEPBOr0—YETBEPTOTO MEPUOIOB B
OCHOBHOM MU BO30YXKJIEHHOM COCTOSIHUU, AJIEKTPOHHBIE KOH(PUTIYpaluud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnogmueckuit 3akoH u Ilepuoamyeckas cucTeMa XUMUYECKUX JJIEMEHTOB
JA.N. MengeneeBa. CBsi3zb NMEpUOAUYECKOTO 3aKoHa U llepronnueckoil cUCTEMbI
XUMHYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMUYECKUX JJIEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEWIECTB I10 IPyNIaM U epUoJaM. 3HAYEHHUE MEPUOINYECKOTO
3akoHa [[.1. Menneneena.

XUMHYECKasi CBA3b. BuAbl XMMHMYECKOW CBSI3U: KOBAJEHTHAs, HWOHHAaf,
MeTayuimueckas. MexaHnu3Mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-aKUENTOPHBIN. DHEPIus U JUIMHA CBsA3H. [10JIIpHOCTD, HAIPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJIEHTHOM cBs3U. KpartHeie cBs3u. BonmoponHas cBs3b.
MexMoneKysapHble B3aUMOICHCTBHS.

BaneHTHOCTP W BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEpPE COEAMHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre O KOMIUIEKCHBIX coeqUHEHUIX. COCTaB KOMIUIEKCHOTO UOHA:
KOMILJIEKCOOOpa3oBarenb, JUTraHAbl. 3HAUY€HHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHsITHE O KOOPAMHAILIMOHHOW XUMUMU.

BemecTtBa MOJEKyJISpPHOTO W HEMOJIEKYJISIPHOTO  CTPOCHMS.  Twmbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.



[TonsTue o nucnepcHbix cucremax. Mctunnele pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTtBopax. CrnocoObl BBIpaXEHUSI KOHIEHTPALMK PAaCTBOPOB:
MaccoBasi JoJisl BEILIECTBA B pacTBOpPE, MOJISIpHAsl KOHLEHTpauus. HacelllieHHbIe U
HEHACBILLIEHHBIE PACTBOPBI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Krnaccudukainus 1 HOMEHKIIaTypa HEOPraHUYECKHX BEIIECTB. TpHUBUAIBHBIC
Ha3BaHMS OTIEIbHBIX NPEICTABUTENICH HEOPTAaHUYECKUX BEIIECTB.

Krnaccudukanms XUMUYECKUX PEaKIMil B HEOPTraHMYECKOW M OpraHu4ecKou
XUMHUHU. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS W NpPEBpalICHUS
HHEPTUU MPU XUMUYECKUX peakiusax. TemnoBbie 3¢(HEeKThl XUMUYECKUX PEaKIUM.
TepMOXUMUYECKUE YPABHEHNS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['omoreHHbIe U TeTeporeHHble peakuny. Katanus n katanu3atopsl.

O6paTtuMble 1 HEOOpaTUMBbIE peaklui. XUMHU4Yeckoe paBHoBecue. KoHncranra
XUMHYECKOTO paBHOBecHsA. DaKTOPBI, BIUSAIONIME HA TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHs: TEMIIEpATypa, JAaBJICHUE U KOHLEHTPALMU BELIECTB, YYaCTBYIOIINUX B
peakumu. [punoun Jle [latense.

OnexkTponutuyeckas auccouuanus. CuiibHble U Cla0ble  AJIEKTPOJIUTHL.
Crenenp nuccommanuu. Cpeaa BOOHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaJIbHAS,
nienouHas. Bogopoansiii nokasarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. lIpoliecchl OKHCIEHHSI W BOCCTAHOBJICHUA.
Baxnelnme OKHCIUTEIN M BOCCTAHOBUTEIW. METOa AJIEKTPOHHOTO OanaHca.
DJIEKTPOJN3 paCTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEepUMEHTANIbHBIE METOJbl HU3Y4YEHHUsI BEIIECTB W WX MpEeBpallicHUM:
pa3lIoKEHHUE TIEPOKCHJa BOAOpPOAA B NPUCYTCTBUM KaTalW3aTtopa, MOJIEIU
KPUCTAJUIMYECKUX PEHIETOK, MMPOBEACHHUE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHue
Cpelbl PAacTBOPOB C MMOMOIIBIO WHIWKATOPOB, M3YYEHUE BIUSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOM pEaKIUM | TOJIOKEHUE XUMHYECKOIO
paBHOBECHSI.

Heopranuuyeckass XuMus.

[Tonoxxenne HemetawioB B [leproandeckoi cucTeMe XMMUYECKUX SJIEMEHTOB
J.. MenneneeBa U 0COOEHHOCTH CTPOEHUS MX aTOMOB. PU3MYECKHUE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIUSI HEMETAJIIIOB (Ha MpUMEpPe KUCIIopoia, cephl, hochopa u
yriepoaa).

Bonopon. Ilonyuenue, pusznueckue M XUMHUYECKHE CBOMCTBA: PEAKIMU C
MeTaJlJIaMU U HEMETaJJlaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ mapubl. TominBHbIE
AJIEMEHTHI.



["anorensl. Haxoxnaenue B mpupoje, CocoObl MONy4eHHUs, (U3HUECKUe U
XUMHUYecKue cBoicTBa. ['anoreHoBoopossl. BaxkHeillne Kuciaopoacoaepskaime
COEJIMHEHHUS rajoreHoB. JlabopaTopHble U MPOMBINLIEHHBIE CIIOCOOBI MOMYyUYEHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U X COEIMHEHUI.

Kucnopon, o3on. JlabopatopHble W MPOMBIIUIEHHBIE CIOCOOBI MOJYYEHUS
kuciopona. Ouznyeckre U XUMUYECKHUE CBOMCTBA M MPUMEHEHHE KUCIOopoAa U
030Ha. OKCUbI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupoje, CHOCOObI MOJTy4YeHUs, (QU3NYECKUE W
xummuueckue cpoiictBa. CepoBomopon, cyinbduasl. Oxcupn cepsi(IV), oxcua
cepbl(VI). CepHucTast u cepHasi KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [[puMeHeHue cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B MpUPOAE, CHOCOOBI MOJMYy4YEHHUs, (PU3HUECKHE U
XUMHAYECKHE CBOWCTBA. AMMUAK, HUTpUAbL. OKCHIBI a30Ta. A30THUCTast U a30THAs
KHUCJIOTHI ¥ UX coii. OCOOEHHOCTH CBOWCTB a30THOM KUCIOTHI. [IpuMenenue azora
U €r0 COeAMHEHUN. A30THBIE YJOOPEHHUS.

®ochop. Haxoxnaenue B mnpupoae, crnocoObl MOJyuyeHUs, (U3NYECKUE U
xummudeckue cpoictBa. Dochuast u ochun. Oxcuasl Gocdopa, dochopHas
kuciota u e€ conu. llpumenenue ¢ocpopa um ero coenunenuid. PocopHbie
ya0OpeHus.

VYrnepon, HaxoXAeHHE B NpUpoAe. AJUIOTPONHbIE  MOJIU(DUKALNU.
dusnueckue W XUMHUYECKHME CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yriepoaom. Oxcun yriaepona(ll), okcun yrinepoma(IV), yronpHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA Yrodib, ajacopOuus. @ynnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. I[IprMeHeHne mpocThIX BELIECTB, OOPa30BaHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crocoObl MOdydeHus, (Qu3nueckue u
xumuyeckue cpoiictBa. Okcua kpemuusA(IV), kpeMHueBass KHCIIOTa, CHUIMKATHI.
[IpuMeHeHne KpeMHUS U €ro coequHeHni. CTEKIIO, €ro MOMyYEeHHUE, BUABI CTEKIIA.

[Tomoxenne merannoB B llepuoanueckon cucteMe XMMHUUYECKUX AJIEMEHTOB.
OcoOeHHOCTH CTPOEHMS DJEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
¢usznueckue cBoiicTBa MeTayuioB. [IpumeHeHHe MeTalsioB B OBITY M TEXHUKE.
CruiaBel METAIIOB.

DNEKTPOXUMHUYECKUNA psia  HampsbkeHUd wMetawioB.  OOmme  crocoObl
NOJIy4eHUS METaJJIOB: TUAPOMETATYPrHs, MUPOMETAILTYPIHS,
anekrpomeraiutyprusi. Ilonarue o xoppo3unm MertamioB. CrnocoObl 3alUThl OT
KOPPO3HH.



Obmas xapakrepuctuka metamioB |A-rpymnmber Ilepuoanueckoit cucTembl
XMMHMUYECKUX 3J1eMeHTOB. HaTpuii u kanuii: nonydyenue, Gu3nyecKue 1 XuMUIECKUE
CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U UX COCAUHEHUN.

O6mas xapakrtepuctuka MetamioB |IA-rpynner Ileproanueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB. MarHuii M KalnblUui: ToJIyueHHe, (U3NUYECKUE U
XUMUYECKUE CBOWCTBA, NPUMEHEHHE TIPOCTHIX BEIIECTB M HMX COCIUHECHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

ANoMUHUI: ToNy4YeHne, GU3NIECKUE U XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA W €ro coeauHeHuil. AMQOTEepHbIE CBOWCTBA OKCHUIA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6miast  xapakTepucTMKa MeTauioB 1obouyHeix moxarpymnm  (b-rpymm)
[leproauyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

OU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMA U €r0 coeAuHEHH. OKCHIBI U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U auxpomarthl, HX
OKHUCIIUTENbHbIEC CBOKCTBA. [loyueHrne u npuMeHeHne XpoMma.

Ou3nUeCKne MW XMMHUYECKHME CBOMCTBA MapraHlla MU €ro COEAUHCHUHU.
Baxneiimme coequHenuss wmapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTENbHBIE CBOMCTBRA.

du3znvecKkue U XMMHUYECKUE CBOMCTBA >Kejie3a U ero coeluHeHuil. OKCHUpbI,
ruapokcuanl v conu xenesa(ll) u sxxenesa(Ill). [Tonydyenue u npuMeHeHHE Kene3a u
€ro CILIaBOB.

OuU3NYECKUE U XMMUYECKUE CBOMCTBA MeAu U €€ coenquHeHui. [lomydyenue u
MPUMEHEHUE MEIU U €€ COeUHEHUM.

[uuk: nonydyeHue, (U3MUECKME U XUMHYECKHME CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa M TUAPOKCUIA IUHKA, TUIAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHue
UHKA U €r0 COSAUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHUsI BEIIECTB W HUX MpPEBpalllCHUN:
u3ydeHue oO0pasIoB HEMETAIOB, TOpeHue cephl, Gocdopa, xene3a, MarHus B
KUCJIOPOJE, HU3YYEHHE KOJUIEKIMH «MeTamasl W CIUIaBb», B3aUMOJIECHCTBHE
HIEJIOYHBIX U MIEJIOYHO3EMENbHBIX METAIOB C BOJOM (BO3MOKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), B3aWMOJECHCTBUME IIMHKA W jKejie3a C PacTBOPAMH KHCIIOT U
1ie04Yeld, KaueCTBEHHBIE PEAKIIMA Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METAJUIOB, B3aMMOJCHCTBUE THAPOKCUAOB aJIOMUHUS W LHHKA C
pacTBOpaMH KHUCJIOT U IIEN0YeH, pelieHne dKCIePUMEHTAIbHBIX 3a/1ad M0 TeMaMm
«Tanorensr», «Cepa u e€ coeauHeHUs», «A30T U (Hochop U UX COCTUHEHUS»,
«MeTasipl TIIaBHBIX MOATPYNI, «MeTaibl TOOOYHBIX MOATPYIII).

XuMuS U KU3Hb.



Ponp xumuu B obecriedeHNH yCTOMYUBOTO pa3BUTHs yenoBeuecTBa. [loHsaTue
O HaY4YHBIX METOJAaX IMO3HAHUS U METOJOJIOTHH HAYYHOTro ucciuenoBanus. Hayunsie
MPUHIUIIBL OPTaHU3aIUd XUMHYECKOTO Mpou3BoicTBa. [IpoMBIIIIIEHHBIE CITOCOObI
MOJIYYEHHUs] BaKHEHIIMX BEIIECTB (Ha MpPUMEpPE MPOU3BOACTBA aMMHaKa, CEPHOM
KHCJIOTBI, METaHOJa). [ [poMBIIIEHHBIE CITOCOOBI MOIYYEHUSI METAJIJIOB U CILIABOB.
XHUMUYECKOE 3arpsSI3HEHUE OKPYKAIOILIEH CPelbl U €ro MociaeacTBUs. Poinb Xumuu B
o0ecIieuyeHNHU YHEPTreTUIECKON OE30MacCHOCTH.

Xumus W 300poBbE UelioBeka. JlekapcTBeHHblE cpenctBa. [lpaBuiia

MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMuu B pa3BUTHUH MEAULUHBI.

XHUMHS THIIH: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE 100aBKH. Poiab Xumuu B
o0ecrieueHnH MHIEeBO 0e30MacHOCTH.

Kocmernueckne u napdromepHsie cpeactBa. beitoBas xumus. [lpaBuna
0€3011acHOTr0 UCII0JIb30BAHMSI IPETIapaToB OBITOBOI XMMHUHU B TOBCEIHEBHOM KU3HU.

XVMHSI B CTPOUTEIBCTBE: BAKHEHILIME CTPOUTENIbHbIE MaTepHalibl (LIEMEHT,
0eTOH).

XuMus B CeNIbCKOM X03dicTBe. OpraHnueckre 1 MUHepajabHble Y100pEHHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MATEPHUAIIBI, KPACKH, CTEKIIO, KEPAMUKa.
Martepuaisl 17 3JIeKTpoHUKH. HaHOoTEXHOIOT M Y.

PacuérHble 3anaun.

Pacuérbl: Macchl BemecTBa MM 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILECTBA, MAaCCE WJIM 00BEMY OJTHOTO U3 YYACTBYIOLIMX B PEAKIIMH BEILIECTB, MACCHI
(06bEMa, KoMUYeCcTBa BEUIECTBA) MPOAYKTOB PEaKLMHU, €CIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CIIA OJHO
M3 BEHIECTB JIAaHO B BHUAE pAcTBOpa C OMNPEICIEHHOM MacCOBOM JI0JEH
PaCcTBOPEHHOIO BENIECTBA, MACCOBOM A0 M MOJISIPHOM KOHLIEHTPALMK BELIECTBA B
pacTBoOpe, A0 BBIXOA MPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmss  MeXNpeIMETHBIX  CBs3€M NpU  HW3ydYeHUH OOme
HEOpraHW4eCcKor XuMuM B 11 Kilacce ocymecTBisieTcsl 4epe3 UCIOIb30BAHUE Kak
OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUN, IPUHATHIX B OTACIbHBIX
IIpEAMETax €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO61re ecTecTBEHHO-HAYYHbIEC TIOHATHS: SIBJICHUE, HAYYHBIN (akT, TMIoTes3a,
TEOpHsi, 3aKOH, aHAJIMU3, CHUHTE3, Kiaccuukalus, NepuoIuIHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DJHEPTETUYECKUN YPOBEHB, BELIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, WJEAJIbHBIM ra3, (u3nuecKue
BEJINYMHBI, €UHULIBI U3BMEPEHUS, CKOPOCTh, JHEPTHS, Macca.



buonorus: kneTka, opraHu3M, SKocucTema, ouocdepa, MeTadoam3M, Makpo- U
MHUKPOAJIEMEHTBI, OCJIKH, JKUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIIOTHI, ()EPMECHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MIOTOK SHEPTUH B SKOCHCTEMAX.

['eorpadus: MUHEpaIbl, TOPHBIC TOPOJIBI, TOJE3HBIC MCKOIAeMbIE, TOILIHUBO,
peCypChI.

TexHoorHsI: XUMUYECKasi MPOMBIIIICHHOCTh, METAJUTYPrHsl, CTPOUTEIIbHBIC
MaTepUaIbl, CEIbCKOXO3IHUCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIIUICHHOCTD,
dapmareBTHYECKAS IIPOMBIIIJICHHOCTD, IIPOU3BOICTBO KOCMETHYCCKHX
npernaparoB, TMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTCPUAJIOB, DJICKTPOHHAS
IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

[NTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW
HA YTJIYBJIEHHOM YPOBHE CPEAHET'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUM € CHCTEMHO-JEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHUS INpeAMeTa «XUMHUS» Ha YPOBHE CPEIHETO
obmiero 00pa3oBaHMUs  BBIACJIECHBl CIEAYIOIIME COCTABISIOUINE: OCO3HAHME
OOy4arolUMHUCSl POCCUHMCKON TpakKJaHCKOM WACHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHHUIO; HAIMYME MOTHBALUU K
OOy4eHHIO; TOTOBHOCTh M CHOCOOHOCTH OOYy4YalOMIMXCAd PYKOBOACTBOBATHCA
OPUHATBIMH B OOIECTBE MpaBUIaMHM M HOPMaMu IIOBEACHMS;, HaIU4yUe
IIPABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYphl; CHOCOOHOCTbh CTaBUTh LI€JIN U CTPOUTH
YKU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHUS IpeaMeTa «XUMHSD»  OTPaKaArOT
c(OPMHPOBAHHOCTh ONbITA [IO3HABATEIBHOW M MPAKTUUYECKOW NIESITEIIbHOCTU
oOy4JaronmMxcs B MPOIECCE peaanu3alui 00pa3oBaTeIbHON JAESITEIbHOCTH.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS TMpeaMeTa «XUMHUSD»  OTPaKAIOT
c(OPMHPOBAHHOCTh ONBITA TO3HABATEIBHOM M NPAKTUYECKON JEATEIBHOCTU
oOyuaroluxcs B Mpolecce peaau3anuu o0pa3oBaTeNIbHON AEATeIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHMS OOYYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB U 00s3aHHOCTEH,
YBOXEHUS K 3aKOHY W MPaBOMOPSAIKY; MPEACTABICHUS O COLMAIBHBIX HOpMax U

npaBuiIax MEKINYHOCTHBIX
OTHOILIEHUM B KOJIJIEKTUBE; TOTOBHOCTH K COBMECTHOW TBOPUYECKOU AEATEIBHOCTU
IPU CO3IaHUM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEIbHBIX 3a/ad,



BBIMIOJTHEHUH XUMUYECKUX HKCIIEPUMEHTOB; CIIOCOOHOCTH MOHUMATh U IPUHUMATh
MOTHBBI, HAMEPEHMUSI, JIOTUKY U
apryMEHTHI IPYTUX [IPH aHAJIH3€ PA3IUUHBIX BUIOB YIEOHOH NIESITEIBHOCTH; 2)

NAaTPUOTUYECKOT0 BOCTIMTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEAUIO
OTEYECTBEHHOM XMMUU; YBa)XKEHHUS K IIPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U
IPAKTUYECKOTrO MPWIOKEHUS XWMHUH, OCO3HAHMS TOTO, YTO JIAHHBIE HAYKU €CTh
pe3ysbTaT  JJIUTENbHBIX  HAONIONEHUN, KPOIOTJIMBBIX  SKCIEPUMEHTAIBHBIX
MIOMCKOB, TIOCTOSIHHOT'O TPy/la YYEHBIX U MPAKTUKOB; UHTEPECA U MO3HABATEIbHbIX
MOTHBOB B IIOJIyYEHUH U NOCIEAYIOIEM aHAIN3E
UH(pOpPMAaIIMK O IEPEIAOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHONW XUMHUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TOBEICHUS; CIIOCOOHOCTH OLEHUBATH
CUTyallu, CBSI3aHHBIE C XMMHMUYECKUMHU SIBICHUSIMH, U NPUHUMATh OCO3HAHHbBIC
pellieHusl, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH;
TOTOBHOCTHU OIICHUBATh CBOE MOBEJACHHUE M MOCTYNKH CBOMX TOBAPHUIIECH C TMO3HUIINN
HPABCTBEHHBIX U IPABOBBIX HOPM U C YUETOM OCO3HAHMS ITOCIIECTBUI MOCTYIIKOB;

4) opMupoOBaHUS KYJIbTYPHI 310POBBSI:

MOHMMAaHUSI IIEHHOCTEW 3I0pOBOr0 M  0OE€30MacHoro obpa3a KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3JI0pOBbIO; COOJIOJEHUS TpaBui O€30MacHOro oOpalieHus ¢
BEILECTBAMHU B OBITY,

MIOBCETHEBHOM JKM3HU, B TPYJOBOW JAESITEILHOCTH; TIOHUMAaHUS [ICHHOCTH MPaBUII

WHIWBHUIYAIBHOTO M KOJUIEKTHBHOTO
0€30IacHOTO MOBEACHHS B CUTYAIHsIX, YIPOKAIOMINX 3JOPOBBIO M JKU3HH JIIOICH;

OCO3HAHMS MOCIEACTBUN U HEMPUSTHSI BPEIHBIX TPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B y4€OHO-HCCIIEOBATEIbCKON
JeATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JIpPYrux BUOAX
NeSITETHOCTH; YCTAHOBKY Ha aKTUBHOE YYaCTHE B PEIICHUN MPAKTHUECKUX 3a71a4
COLIMaJbHOM HAmpaBIEHHOCTH (B paMKax CBOEro Kiacca, IIKOJbI); WHTEpeca K

MPAKTHYECKOMY U3YUCHHIO MPOQECCHii Pa3IMIHOTO POJia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS MIPEIMETHBIX 3HAHUN 110 XUMHH; YBOKECHUS K TPYIY,
JFOASIM TPYZa U pe3yJibTaTaM TPYJI0BOMU IEATEIHHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHIWBUIYAIBHOW TpaeKkTopuu oOpazoBaHus, Oynmymiedl mpodeccuun u
peain3anuyu COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUYETOM JMUYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEM K XMMUH, HHTEPECOB U MOTPEOHOCTEM 00I11eCTBa;



6) IKOJOrH4eCKOr0 BOCIIUTAHMS

AKOJIOTHYECKH TEIECO00Pa3HOTO OTHOMICHUS K MPUPOJIC KaK HCTOUYHUKY
CYLIECTBOBAHMSI KM3HM Ha 3emiie; IOHMMaHMUs TJIOOAIBHOTO Xapakrepa

HKOJIOTHYECKUX MPOOIIEM, BIUSHUSA
SKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIIBHON CPEIbI;

OCO3HaHMS HEOOXOJIMMOCTH UCIOJIb30BaHUS JOCTHKEHUN XUMUU AJIs
pELIEHHS BONPOCOB PAllMOHAIBHOTO TPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, MPHUHOCAIIUX BPEH  OKPYXKAIOIIEH
OPUPOIHON Cpelie, YMEHHS NPOTHO3UPOBATH HEOIATOMPUSITHBIE 3KOJIOTHUYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX JEUCTBUM W NPEAOTBPAIATh HX; HAIHYHS
Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYpBI, OIIbITa
JESITETLHOCTH 3KOJIOTHYECKOW HANPABICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMU
B T03HABATEIbHON, KOMMYHUKATUBHOM U COIMAJIBLHOM MPaKTUKE, CIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMO(DOOHH;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
1 OOIIIECTBEHHOM MPAKTUKK; TTOHUMAHUS CEU(PUKA XMMUU KaK HAYKH, OCO3ZHAHUS

€€ poJii B

GbopMUPOBAHUM PALMOHAIEHOTO HAYYHOTO MBIIUICHUS, CO3AaHUU IETOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHUpPE KakK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEHICHUH MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHUS; YOKIEHHOCTU B 0COOOM 3HAYMMOCTU XUMUHM JIJISI
COBPEMEHHOW LHUBWJIM3ALHUU: B €€ T'YMAHUCTUYECKOW HANPABICHHOCTH U BaKHOU
pOJIM B CO3/IaHMH HOBOM 0a3bl MaTepUaIbHON KYJIBTYPHI, B PEIICHUH TJI00ATBHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPbEBOM, SHEPreTUUECKOM,
MUIIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUN
YCJIOBUM YCHENIHOTO TPY/la U IKOJOTHYECKH KOMMDOPTHON KU3HU KAXKIIOTO YJICHA
OOIIECTBA; €CTECTBEHHO-HAYYHON T'PaMOTHOCTH: TOHMMAHHS CYITHOCTH METOJI0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH MCIOJIb30BATh
noJlyyaeMble 3HAHUA JIJIs aHalM3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIEro MHUpa U
MIPOUCXOMSININUX B HEM U3MEHECHUM, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MTOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB; CITOCOOHOCTH CaMOCTOSITEILHO UCIIOJIH30BaTh XUMUYECKUE 3HAHUS JIJIS
peleHus Ipo0sIeM B peajbHbIX )KM3HEHHBIX CUTYalIUsIX; MHTEpeca

K [MO3HAHUIO, UCCIIEIOBATEIHCKON AESATEIbHOCTH;

FOTOBHOCTM W  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUH 10 XHMHUU B



COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU; MHTEpEca K OCOOCHHOCTSIM Tpy/a B
pa3nuuHbIX cdepax npodhecCuOHaTbHON
NESATEIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTAaThl OCBOCHUSI MPOTPAMMbl 10 XMMHHU HAa YPOBHE
cpeaHero ooiiero oopa3oBaHus BKIIOYAIOT:

3HAYNMBbIC TUTS dhopmMupoBaHUS MHPOBO33PEHUS 00yJaroImmXxcs
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHbIEC MOHATHS, OTpakarolue
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEUU(PUKY METOJOB TO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHUsl, SBJICHUE,
MPOIIECC, CUCTEMa, HaYYHbIN (aKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, HCCIeIOBaHUE, HAOJIOACHUE, W3MEpPEHHE, OSKCIEPUMEHT U Jpyrue);
YHUBEpCAIbHBIC Yy4eOHBbIE JEUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHBIC,
peryJIaTUBHBIC), obecnieunBaromue GopMupoBaHue GyHKIIMOHATIBHOW IPaMOTHOCTH
1 COITMAJIbHOM KOMIIETEHIIMHM O0YJarOIIuXCs;

CITOCOOHOCTh 00yYarOIIMXCs HCIIOJIb30BaTh OCBOCHHEIE
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCSCKUE 3HAHUS U YHUBEPCAIbHBIC y4cOHBIC
JICVCTBHS B ITIO3HABATEIBHOW U COLMAIIBHON TTPAKTHUKE.

MertanpenMeTHbIe Ppe3yJIbTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe AeicTBHS 1)

0a30Bble JOrHYECKHE eiiCTBUA:

CaMOCTOATENbHO  (OpPMYyJIUpOBaTh W aKTyaJlU3UpoBaTh  MpoOJeMy,
paccmarpuBaTh €€ BCECTOPOHHE; OIPENEISITh LEId JEATEIbHOCTH, 3aJaBas
MapaMeTPbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCHUTB PE3YJbTaThl AEATEIBHOCTH C ITOCTABICHHBIMH LIEISMU;
MCIOJIB30BaTh PU OCBOCHUHU 3HAHWUW MTPUEMBI JOTHYECKOTO MBIIUICHUSA: BBIICISTh
XapaKTepHbIC MPU3HAKU MOHATHUN M YCTAHABIMBATh UX B3AMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS ISl OOBbSICHEHUS OTJEIBHBIX (DaKTOB U SIBIICHUIA;

BBIOMpATh OCHOBAHMS U KPUTEPHUHU ISl KJIaCCU(UKAIIUU BEIIECTB U
XMMHWYECKUX PEaKIWil; yCTaHABIMBATh NPUYMHHO-CIICIICTBCHHBIE CBS3UM MEXKIY
M3y4yaeMbIMHM SIBIICHUSIMU, CTPOUTH JIOTHYECKHE pPaCCyXICHUS (MHIYKTUBHEIE,
JNETyKTUBHBIE, IO AHAJIOTMU), BBIABJISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B
paccMaTpUBAEMBIX SBIICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3AKITIOYCHUS; IPUMEHSTh



B IPOLIECCE O3HAHUSI UCTIOIb3YEMbI€ B XUMUU CUMBOJINYECKHE (3HAKOBBIE) MO/IEIH,
peo0pa3oBbIBaTh MOJIENBHBIE MPEJACTABICHUS — XUMHYECKUN 3HaK (CHMBOIM)
aJIeMEHTa, XuMudeckas (popmyiia, ypaBHEHHE XUMUUYECKON peaKkiuu

— MPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3a7ad, NPUMEHSTh
Ha3BaHHBIE MOJIETbHBIE TIPEJICTABIICHHUS JIJISl BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a30BbIe HCCIIEI0BATEIbCKHE ICHCTBHUS

BJIaIETh OCHOBAMHU METOJ/IOB HAYYHOT'O MTO3HAHUSI BEIIECTB U XUMUYECKUX
peakuuii; QopmynupoBaTh L€KW U 3aJa4d  UCCJIECAOBAHMS, HCIOJIb30BATh
MOCTaBJICHHBIE U CAMOCTOSITENIbHO C(HOPMYIMpPOBAaHHBIE BOMPOCHl B KayeCTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI JUIsi (DOPMUPOBAHMS TUIOTE3BI IO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXICHUI; BJIaJ€Th HABBIKAMU CAMOCTOSITEIIBHOTO
IUIAHUPOBAHUS U MPOBEJCHUS YYCHHUYECKUX 3KCIEPHUMEHTOB, COBEPIIEHCTBOBATH
yMEHUsI HAOJIIOAaTh 32 XOJIOM MPOILECCa, CAMOCTOSITENBHO MPOTHO3UPOBATH €r0
pe3ynbTrat, GopMyIHpoBaTh 000OIIEHUS U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH
PE3yJIbTaTOB HCCIIEOBAHUSI, COCTAaBJISITh OOOCHOBAaHHBIM OTUET O MPOJEIAHHON
paboTe; MpUOOpETaTh OMBIT YUYEHUYECKOM HCCIEAOBATEILCKOM W MPOEKTHOM
NESATENBHOCTH, MIPOSIBIISITH CIIOCOOHOCTH U TOTOBHOCTB K CAMOCTOATEIIEHOMY TTOMCKY
METOJIOB PEIICHUS TPAKTUYECKUX 3a/ad, MNPUMEHEHUIO pPa3IUYHbIX METOOB
MO3HAHUS.

3) padora ¢ uHpopManHeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(POpMAIUHU (HaydIHO-
NomyJsipHasi JIMTepaTypa XWUMHUYECKOIO COJEpKaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh WH(OPMAIMIO Pa3IMYHBIX BUAOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTH; (POPMYIUPOBATH 3aIPOCHI U MPUMEHATH Pa3IMYHbIE METObI
MpU MOUCKE W 0TOOpe MHpOpMaLMK, HEOOXOAUMOW JJisl BBIMOJHEHUS] YYCOHBIX
3aJ1a4 ONpeAeIEHHOTO TUIA; MIPUOOPETATh OMBIT UCIOIB30BaHU HH(POPMALIMOHHO-
KOMMYHUKATHBHBIX
TEXHOJIOTUA M PA3JIUYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMPATh
ONTUMAJIbHYI0  (QopMy mpelcTaBiieHUs HHPopMauuud (CXeMbl, Trpauki,
IUarpamMmbl, TaOJMIBI, PUCYHKH W JApPYTUE); HWCIOJIb30BaTh HAyYHBIH S3BIK B
KayecTBE CpeACTBa MNpu paboTe ¢ XUMHUYECKOW HH(OpMaluen: MNPUMEHSTH
MeXIpeaMeTHbIe (hU3ndecKrue 1 MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJI30BaTh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HAIJISITHOCTH.



KoMMyHHMKAaTHBHBIE YHHBepCadbHbIe ydeOHbIe 1eiicTBUS:

3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XO/I€ TUAJIOTA U/WUIH
JTUCKYCCUM,  BBICKAa3blBaThb  HJAEU, (POPMYIMpPOBAaTH CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3CHTAMEH pe3yIbTaTOB TMO3HABATEILHON JESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHUKAMHM TIPH BBHITIOJTHEHUHT
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTHYECKOW PadOThI IO MCCIICIOBAHUIO CBOMCTB
M3Yy4acMbIX BEIECTB, peaM3alii YICOHOro MPOeKTa, ¥ (POPMYIMPOBATH BHIBOJIBI
M0 pe3ynbTaTaM MPOBEAEHHBIX HCCIENOBAHUNA MyTEM COTJIACOBAHUS TO3WIUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBbHBIC y‘leﬁﬂble )IQﬁCTBPISI:

CaMOCTOSITENIPHO IUJIAHUPOBaTh U OCYLIECTBJISATH CBOIO II03HABATEJBHYIO
NeSITENIbHOCTD, Ompenensisi e€ [enu H 3aJadd, KOHTPOJIUPOBAaTh W 1O Mepe
HEOOXOMMOCTA KOPPEKTUPOBATH MPEAJIaraéMblii alfOPUTM JEUCTBUI MNpuU
BBIMIOJJTHEHUH YYEOHBIX M MCCIEAOBAaTENbCKUX 3a7ad, BbIOMpaTh Haubosee
b (deKTUBHBIN €rMoco0 WX pemieHus C Yy4ETOM TIOJMYyYEeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIESITEIbHOCTH Ha OCHOBE CaMOaHalIu3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC PEe3yNbTaThl OCBOCHUS IPOTPaAMMBbI 110 XUMHUU Ha YIITYOIEHHOM
YPOBHE Ha YPOBHE CpEIHEr0 0011ero 00pa3oBaHus BKIOYAIOT clieuupruuecKue s
y4eOHOTO MpeaMeTa « XUMHUS HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN W MPEoOpPa30BaHUIO 3HAHUN, BUJIBI JIEATEILHOCTH IO
MOJIYyYEHUI0 HOBOTO 3HAHMUS W TPUMEHCHHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTYyallUsIX, a TAKKE B PEATbHBIX )KU3HCHHBIX CUTYAIUAX, CBA3aHHBIX ¢ XUMUel. B
MIPOTpaMMe MO XUMUHU IPEAMETHBIE PE3YIIbTATHI IPEACTABIIEHHI 110 TOJIaM U3YyYECHUS.

10 KJIACC

[IpeameTHbIE pe3yNbTaThl OCBOEHUSI  Kypca «Oprannueckas
XUMUSD» OTPAKAIOT:



c(OpPMUPOBAHHOCTh MPEACTABICHHUI: O MECT€ M 3HAYECHUH OpPraHUYeCKOn
XUMHUH B CUCTEME €CTECTBEHHBIX HAayK U €€ poJid B O0OECIEYECHUU YCTOWYUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM 3KOJIOTMYECKOM, YIHEPreTHYeCKOl U
NUIIEBO 0€30MaCHOCTH, B PAa3BUTHUH MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpHANOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieueHun PalOHAIIBHOTO
IPUPOAOIOIb30BaHUs, B (HOPMUPOBAHUM MHUPOBO33PEHUS U OOUIEH KyJIbTYpHI
YeJIOBEKa, a TAKKE IKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3710POBBIO
Y IIPUPOJTHOM CPENE; BIAJACHUE CUCTEMON XUMUYECKUX 3HAHUW, KOTOPask BKIIFOYAECT:
OCHOBOITOJIATAIOIIME MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
obojouka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOEC W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUIM3alMs AaTOMHBIX oOpOuTaneil, HWOH, MOJEKyJa,
BaJIEHTHOCTb, AJIEKTPOOTPULIATETBHOCTh, CTENIEHb OKHUCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsI Macca, MOJISIPHBINA 00BEM, YIIepOAHbIA CKENET, (DYHKIIMOHAIbHAS
rpynmna, pajaukan, CTPYKTypHble (opMmyibsl (pa3BEPHYThIE, COKpAIIEHHEIE,
CKEJIETHBIC), M30MEpHsS CTPYKTypHass M MPOCTPAHCTBEHHAas (reoMeTpuyecKas,
ONTHYECKAs), H30MEphbl, TOMOJIOTUYECKUH psl, TOMOJIOTH, YIJIEBOJOPOIBL,
KHCJIOPOA- M a30TCOJEpKAIIME OPraHUYECKHE COEAUHEHHUS,, MOHOMED, ITOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COCIMHEHHUS; TEOPUHU, 3aKOHBI
(nepuonmueckuii 3akoH [I. M. MenneneeBa, Teopus CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBpAIlEHUs OHHEPrUM TPH XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUHM, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIIUE B OCHOBE
MOHUMAHUS TPUYMHHOCTH M CUCTEMHOCTU XUMUUYECKUX SIBJICHUM; MPEJICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX PpEaKlHi, TEePMOJUHAMHUYECKUX M KHUHETUUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAaHMs, O B3AUMHOM BJIMSIHUM aTOMOB U IPYII aTOMOB B
MOJIEKYyJIaX (MHAYKTUBHBIM U Me30MepHbIi 3¢ dexTrl, opueHtantsl | u Il pona);
(aKTOJOrMYecKue CBEIACHUS O CBOWCTBAaX, COCTaBe, IMOJIYYEHUU U O€30MacHOM
WCIIOJB30BaHUN BAKHEUIIIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
NeSATEeTLHOCTH YEJIOBEKA, OOIIMX HAyYHBIX IPUHITUIIAX XUMHUYECKOTO ITPOU3BOICTBA
(Ha mpuMepe TPOU3BOJICTBA METaHOJA, epepaboTku HePTH); CHOPMHUPOBAHHOCTH
YMEHUM: BBIABIATh XapaKTEpHbIC TMPU3HAKU TIOHSATHUM, YCTAaHABIUBATH WX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPU ONMKCAHUU COCTaBa,
CTPOEHUS U CBOMCTB OPraHUYECKUX COSAMHEHUH; C(HOPMUPOBAHHOCTh YMEHUIA:

HCIIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBJICHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHHIX) (hOPMYIT OPraHUIECKUX
BEILIECTB; COCTABJISATh YPAaBHEHUS XHMHUYECKHX PEaKIM U PacCKphIBaTh MX
CYIIHOCTh: OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM



COCTaBJICHHs 3JIEKTPOHHOTO OajlaHCa 3TUX pEaklui, peakiuil MOHHOro oOMeHa
MIyTEM COCTABJICHHS X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;
M3rOTaBIMBATh MOJAEIIA MOJIEKYJI OPraHUYECKHUX BEIIECTB [l MILTFOCTPALIUH

UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS; C(POPMHPOBAHHOCTH YMEHHIA:
YCTaHABJIMBATh NPUHAJICKHOCTh HW3YyUYECHHBIX OPraHUYECKHX BEIIECTB IO HUX
COCTaBy M CTPOEHHUIO K OMpPENeNIEHHOMY KIIacCy/TpyIIie COCIMHEHUMN, AaBaTh UM
Ha3BaHMg 10 cuctemarmueckoii Homenkiarype (IUPAC) wu  npuBOAUTH
TPUBHAJIbHBIE HA3BaHUA JJIA OTIEIbHBIX MPEACTABUTENICH OPraHMYECKUX BELIECTB
(3TUJIEH, aleTUJIeH, TOJYOJ, TJIMLEPUH, STUJICHTIUKOIb, (HEeHON, (pOopMalbIETH,
aueTanbJerul], aleTOH, MypaBbUHAs KHUCJIOTAa, YKCYCHas KHCIIOTa, CTE€apUHOBAs,
OJICMHOBAsl, MaJbMUTHHOBAS KHUCJIOTHI, TJIMLWH, alaHWH, MaibTo3a, (PyKTO3a,
aHWIMH, JUBUHUJI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHE);

c()OPMUPOBAHHOCTh YMEHHSI ONPENEIATh BHUJA XUMHUYECKOM CBSI3U B
OpraHMYECKUX COCJAMHEHMSIX (KOBaJeHTHass M MOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJHAs CBA3b); C(HOPMUPOBAHHOCTh YMEHHS MPUMEHSTh MOJIOKEHUS TEOPUU
CTpOeHus1 oprannyeckux Bemects A. M. bytieposa 1151 00bsiCHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOEHUsS; CPOPMUPOBAHHOCTh YMEHHI
XapakTepu30BaTh COCTaB, CTpPOEHHE, (U3MUECKHME U XUMHUYECKHE CBOMICTBa
TUMHWYHBIX IPEACTABUTEINIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, aJKEHOB, aJIKa/IM€HOB, aJIKWHOB, apOMaTUYECKUX YTIEBOAOPOJIOB,
CIUPTOB, aJIbAETUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX 3(UPOB,
XKUPOB, HUTPOCOEIMHEHUN U aMUHOB, aMHUHOKHCIIOT, O€JIKOB, yIiIeBOJ0B (MOHO-,
- ¥ TIOJIMCAXapuA0B), WUIIOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXKIYy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUH C HMCHOJb30BAaHUEM
CTPYKTYpHBIX  (GopMmyn; CchHOPMHUPOBAHHOCTH, yMEHHS TMOJTBEpPXIAaTh  HA
KOHKPETHBIX IpHUMEpax XapakTep 3aBUCUMOCTH PEAKIHOHHOW CHOCOOHOCTH
OpraHUYECKUX COEIMHEHHH OT KPaTHOCTU M THINA KOBAJIEHTHOH CBsI3U (G- U T-
CBS3M), B3aMMHOIO BIIMSHHMS aTOMOB M TpYyNI aTOMOB B  MOJEKyjax;
c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh HICTOYHUKH YTIEBOJOPOTHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, Yrojib), CIOCOOBI €ro mnepepaboTKU W MPAKTHYECKOE
PUMEHEHUE TMPOAYKTOB NEPEepadOTKH; CPOPMHUPOBAHHOCTH BIAJEHUS CHUCTEMOU
3HAHUM O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUs — HAOIIOJIEHUU, U3MEPEHUH,
MOJICJINPOBAHUY, SKCIIEPUMEHTE
(peanbHOM W MBICIICHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS; C(HOPMUPOBAHHOCTH
YMEHUS IPUMEHSATH OCHOBHBIE ONIEPALIMH MBICTUTENBHON JAEATENBHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHUE, O0000IIeHUEe, CHUCTEMATHU3allUI0, BBISIBJICHUE MPUYMHHO-
CJIEACTBEHHBIX CBSI3€M — JJIsl U3YYEHHSI CBOWCTB BEIIECTB U XUMHUUYECKUX PEAKLINIM;
c(hOpPMHPOBAHHOCTh YMEHUH: BBISABISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C



MOHATUSMU M TIPEACTABJICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX TMPEAMETOB IS
0oJyiee OCO3HAHHOTO IMOHMMAHHUS CYIIHOCTH MAaTE€pUAIBLHOTO E€IUHCTBA MUPA,
UCIIOJIb30BaTh CHCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMHUU ISl OOBSICHEHHUS U
IPOTHO3UPOBAHUS  SIBJICHUH, MMEIOUMX €CTECTBEHHO-HAYYHYI0  IPHUPOAY;
c(OpMUPOBAHHOCTh YMEHHIA: MPOBOAUTH PACUETHI MO XUMHUYECKUM (OpMysaM U
YpaBHEHUSIM XHMHUYECKUX pEaKIUid C HUCMOJIb30BaHUEM (U3HUECKUX BEITUYHH
(macca, 00bE€M Ta30B, KOJWYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacd€Thl MO HAXOXKICHUIO XUMHUYECKOH (HOpMYIIbI
BEILECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XMMHYECKHX 3JIEMEHTOB, IMPOIYyKTaM
CropaHusi, IUIOTHOCTH Ta3000pa3HbIX BEUIECTB; CHOPMUPOBAHHOCTb YMEHUM:
MPOTHO3UPOBAaTh, AHAIMU3UPOBATH U OICHUBATH C TO3UIUN HKOJIOTHYECKOM
0€30MacHOCTH MOCJHEACTBUSL OBITOBOM M TMPOU3BOJICTBEHHOM JESATEIBHOCTU
YeJI0BEKa, CBA3aHHOM ¢ IepepadOTKOM BEIECTB, MCIOIL30BaTh MOJIYYEHHbIC 3HAHUS
JUTSL IPUHSITUSL TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYAIMSIX, CBA3aHHBIX C XUMUCH;
C()OPMUPOBAHHOCTb YMEHHUUH: CaMOCTOSITEIbHO IUIAHUPOBAaTh U  IPOBOAUTH
XUMUYECKUNA HKCIEPUMEHT (MOJYyYE€HHE W M3YyYEHHE CBOMCTB OpPraHUYECKUX
BEILECTB, KAYECTBEHHbIC PEAKUUU YIIEBOAOPOJOB PA3JIUYHBIX KJIACCOB H
KHCJIOPOJACOIEPKAILIUX OPTraHUYECKUX BELIECTB, PEIICHHE SKCIEPHUMEHTAIBHBIX
3aJa4 10 pPAaclO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIOJCHUEM IpaBUII
Oe3omacHOro oOpalieHusi C BellecTBaMUM M J1a0OpaTOpHBIM 000PYJIOBaHUEM,
dbopMynaMpoBaTh I1EJdb HCCIEIOBAaHUS, TMPEJACTABIATh B Pa3IMYHON (dopMme
pE3yNbTaThl 3KCIIEPUMEHTA, AHAIW3UPOBATH U OLEHUBATh HMX JOCTOBEPHOCTS;
c(OpMHPOBAHHOCTh YMEHHUIA:

co0JIroAaTh MpaBUia SKOJOTMYECKU 11€JIeCO00pa3HOTo MOBEICHUS B OBITY U
TPYJOBOM NESITEIIBHOCTU B LEJSAX COXPAHEHMS] CBOETO 3[I0POBbS, OKPYKAIOIIEH
NPUPOAHOM Cpenbl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS; OCO3HABaTh
OIMACHOCTh TOKCUYECKOTO JEHCTBHS HA KUBBIE OpPraHU3MBbI
ONPEACIEHHBIX OPraHWYECKUX BEIECTB, IMOHMMAas cmbica mnokaszarens [IJIK;

aHaJIM3UPOBATh L1€JIeCO00Pa3HOCTh MPUMEHEHUS OPraHUUECKUX BEILIECTB B

MPOMBIIIUICHHOCTA M B OBITY € TOYKH 3pPEHUS COOTHOIICHHS PHUCK-TIONb3A;
cOPMHPOBAHHOCTh ~ YMEHMI:  OCYIIECTBJISITH  II€JICHANIPABICHHBIM  MOUCK
XUMHUYECKON MH(OpMALIMU B pa3IMYHbIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4YHas
JauTepaTypa, cpecTBa MmaccoBoi uHpopmanuu, IHTepHEeT U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MHGOpMAIIHIO, IepepadaThiBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHHM C IMOCTABJICHHON y4eOHOM 3a/1auei.

11 KITACC

[IpeameTHbie pe3ynabTaThl OCBOEHHS Kypca «OOImas M HeopraHuyeckas
XUMHSD» OTPaXkKaroT:



c(OPMUPOBAHHOCTh MPEACTABICHUN: O MaTepHAIIbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTAX U [T03HABAEMOCTH SIBJICHUN IIPUPOJIBI, O MECTE U 3HAUCHUU XUMUU
B CUCTEME €CTECTBEHHBIX HAYK U €€ poJii B 00ECIEUEHNN YCTOMYNBOIO Pa3BUTHS, B
pelieHruu nMpo0IeM SKOJIOTMUECKOM, SHEPreTHUECKON U MUIEeBON 0€30MacHOCTH, B
Pa3BUTHUH MEIULIMHBI, CO3AHUU HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH,
B 00ECHEYeHHH PALMOHAIBHOTO IMPUPOJONOIb30BaHUs, B (HOPMHPOBAHUU
MHUPOBO33pEHUsI U OOIIEeH KyJIbTypbl UEIOBEKa, a TaKXKe DSKOJOTHYECKH
00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MPHUPOAHON Cpeje; BiaJeHue
CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPas BKIIOYAET: OCHOBOIIOJIATAIOIINE ITOHATUS
— XMMHYECKUH 3IIEMEHT, aTOM, SIpO aToMa, U30TOMbI, HJIEKTPOHHAs 000J0YKa
aroma, s-, p-, d-aToMHBIE OPOUTAIH, OCHOBHOE U BO30YKAEHHOE COCTOSHHS aTOMa,
rudpuan3anuss  aTOMHBIX  OopOWTayiel, HOH, MOJIEKyJla,  BaJCHTHOCTD,
ANEKTPOOTPULIATENLHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasi CBsI3b (KOBAJICHTHAs,
MOHHAsA, METaJlInyecKasi, BOJOPOAHAs), KpUCTalNIMYecKass peléTka, XUMHIecKas
peakuus, pacTBOp,  JJIEKTPOJIUTBI,  HEDJIEKTPOJUTHI,  DIEKTPOJIUTHYECKAs
JVCCOLHANNS, CTENEeHb JUCCOLUMALNH, BOJOPOJHBIM IIOKA3aTeNb, OKHCIWTEIb,
BOCCTAHOBUTEINb, TEIVIOBOU 3P(DEKT XUMUYECKON PEAKIUHU, CKOPOCTh XUMHUECKOU
peakuuu, XMuMUYECKOE PaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHSI IJIEKTPOIUTUYECKOM
AUccouuanyu, nepuoanueckui 3akoH .M. Menzeneesa, 3aKk0H COXpaHEHHs MacChl
BEILIECTB, 3AKOH COXPAaHEHUS U MPEBPAIICHUSA SJHEPTUU ITPU XUMHUYECKUX PEAKLIMAX,
3aKOH TIOCTOSIHCTBA  COCTaBa  BEILECTB, 3aKOH JIEWCTBYIOUIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHH, MHUPOBO33PEHYECKUE 3HAHMA,
JeXalmye B OCHOBE IIOHMMaHUS NPUYMHHOCTH M CHCTEMHOCTH XHWMHYECKUX
SBJICHUI; COBPEMEHHBIE IPEACTABICHNS O CTPOEHUHN BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM M HAJIMOJIEKYJISIPHOM YPOBHSX; NPEACTABICHUS O MEXaHHU3Max
XUMHUYECKUX PEAKLUN, TEPMOJAUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX UX
IIPOTEKAHMS, O XMMHUYECKOM PaBHOBECHH, PACTBOpPax M JNHMCIEPCHBIX CHCTEMaX;
(aKTOJOrMYecKUe CBEIEHUS O CBOWCTBAaX, COCTaBE, MOJYYEHUU M 0O€30MacHOM
UCIOJIb30BaHUU Ba)XKHEWIINX HEOPraHUYECKUX BELIECTB B OBITY M MPaKTUYECKOU
NESTEIbHOCTH ~ YeJlOBeKa, OOIMX  HAayYHbIX  MPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA; CHOPMUPOBAHHOCTH YMEHUM: BBISBIISTH XApAKTEPHBIE MPU3HAKU
MOHATHM, YCTAHABIMBATH MX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE
IIOHATHS IIPU ONTMCAHUN HEOPTaHUYECKUX BEILECTB U UX NPEBPALLCHUM;

c(OPMUPOBAHHOCTh YMEHHUSI HCIIOJIb30BATh XUMHYECKYIO CHMBOJHMKY JJIs
cocTaBieHHuss (HOpMyNnT BEIIECTB W  YPaBHEHMM XUMHYECKUX  PEaKLUi,
cuctematudeckytro HomeHkiaatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEUIECTB; C(POPMUPOBAHHOCTH YMEHHS OIpENessTh BAJIEHTHOCTb U CTEMEHb
OKHCIICHHSI XUMUYECKUX JJIEMEHTOB B COCIMHEHMSX, BUJI XUMUYECKOU CBSA3U



(KkOBaJIeHTHasi, MOHHAs, METAJUINYECKas, BOJOPOJHAs), THUI KPUCTAJUIMYECKOU
pPEETKM KOHKPETHOTO BEIIeCTBa; C(HOPMHUPOBAHHOCTh YMEHUSI OOBSCHITH
3aBUCHUMOCTh CBOWCTB BEHIECTB OT BHJA XHUMHUYECKOW CBSI3W M THIA
KPUCTAITMYECKON pPEIETKA, OOMEHHBIM M JOHOPHO-aKUENTOPHBIA MEXaHU3MBI
oOpa3oBaHHUs KOBAQJICHTHOMN CBsI3U; c(OpMUPOBAHHOCTH YMEHHM:
KJIacCU(UIIMPOBATh: HEOPTraHWYECKHUE BEIIECTBA IO HX COCTaBY, XUMHUYECKUE
peakiy Mo Pa3IMYHbIM MpU3HAKaM (YUCITY W COCTaBY pEarupyrolivx BEIIECTB,
TEIUIOBOMY 3(PQEKTy peakiui, U3MEHEHUIO CTEIEeHEH OKHUCICHHUS 3JIEMEHTOB,
0o0OpaTUMOCTH, YYacCTHIO KaTajdu3aTropa W APYTHE); CaMOCTOSATEIHLHO BHIOWPATH
OCHOBAHMSI Y KPUTEPUH U1l KIACCU(DUKAIIMU U3YYaeMBbIX BEIECTB U XUMUYECKUX
peakiuii; chopMUPOBAHHOCTb YMEHUS PACKPBIBATH CMBICI IEPUOIUYECKOTO 3aKOHA
. W. MengeneeBa UM JIEMOHCTPUPOBATH €TI0  CHCTEMATH3HUPYIONIYIO,
OOBSCHUTENBHYI0 U MPOTHOCTUYECKYIO (YHKUHUH; CHOPMHPOBAHHOCTH YMEHUI:
XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB U HIOHOB XUMHUUYECKUX JIEMEHTOB
nepBoro—4erBéproro mnepuoaoB Ilepmognueckont cucremsl [[.M. Menneneena,
UCIIOJIb3YsI IOHATHS

«IHEPIeTUYCCKHE YPOBHMY, «IHEPIeTUUYCCKHUE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNn», «KOCHOBHOE U BO30YKJIEHHOE PHEPTreTUUECKUE COCTOSTHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
COEJIMHEHUM 110 nieproiam v rpynmnam [lepuognueckoii cucremsl . 1. Meneneena,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI UX 3JIEKTPOHHBIX
00o0s04ek; chOpPMUPOBAHHOCTh YMEHUI: XapaKTepru30BaTh (OMHUCKHIBAThH) OOIIKE
XAMHUYECKHME  CBOMCTBA  BEUIECTB  PA3JMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHUE NEHETUYECKOMN CBS3U MEXKIAY HEOPraHUUYECKUMU BEILIECTBAMMU C
MTOMOILBIO yYpaBHEHUI COOTBETCTBYIOIIUX XUMHYECKHUX pEeaKLHnii;
c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTb: OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEIACTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ATUX pEaKInii; peakluii MIOHHOTO OOMEeHa MyTEM COCTAaBJICHHUS MX TOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  yPAaBHEHWM;  peakuMid  TUAPOIU3A;  PEAKIUN
KOMILIEKCO0Opa3oBaHusl (Ha MpUMepe TUAPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHMUS);
c(hOpPMHUPOBAHHOCTH YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TTPOTEKAHUS XUMUIECKUX
pPEaKUIHM C YUETOM MX IHEPreTUUYECKUX XAPAKTEPUCTHUK, XapaKTEP M3MECHEHUS
CKOPOCTH XMMHUYECKOM peaKklMi B 3aBUCUMOCTH OT Pa3IMYHbIX ()aKTOPOB, a TAKKE
XapakTep CMENIEHUS XUMHYECKOTO PABHOBECHS IMIOJI BJIMSHUEM BHEIIHUX
BosnerictBuii  (mpunnun  Jle  Illatenbe);  chopMHpOBaHHOCTH  yMEHHS
XapaKTepU30BaTh XUMUYECKUE PEAKLINH, JICKAIIUE B OCHOBE MPOMBILLICHHOTO
MOJTYYEHUs] CEPHOM KUCIIOThI, aMMHaKa, OOIUEe HAyYHbIC MPUHIIUIBI XUMHUYECKUX
MPOU3BOJICTB; 11€71I€CO00PAa3HOCTh TMPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B



MPOMBITIUICHHOCTA M B OBITY C TOYKH 3pPEHHSI COOTHOIICHUS PHUCK-TIONH3a;
c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHMM O METOAaX HAYYHOTO MO3HAHUS
SBJICHUM TPUPOABl — HAOIIOJIEHUE, MU3MEpPEHUE, MOJICIUPOBAHUE, IKCIEPUMEHT
(peayibHBIA M MBICIICHHBIN), HUCIOIB3YEMbIX B ECTECTBEHHBIX HAayKax, yMEHUS
MPUMEHATH 3TU 3HAHUA MPHU SKCIEPUMEHTAIBHOM HCCIIEOBAHUM BEIIECTB U JJIS
OOBSCHEHUS XUMUYECKHUX SIBIICHUN, UMEIOIIMX MECTO B MPUPOJIE, MPAKTUYECKON
JIESATEIbHOCTH YE€JIOBEKa M B MOBCEIHEBHOM >KM3HH; C(POPMUPOBAHHOCTH YMEHUS
BBISIBJIATh B3aMMOCBSI3b XHUMUYECKHUX 3HAHUW C TMOHSATHUSIMHU W NPEACTABICHUSIMU
JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB A 00Jiee€ OCO3HAHHOTO MOHHMAaHMS
MaTepHaIbHOTO €IMHCTBA MUPA; CHOPMUPOBAHHOCTH YMEHUS TPOBOJIUTH PACUETHI:
C HCIIOJIb30BAHUEM MOHATHUN «MaccoBasl JOJIA BEIIECTBA B PACTBOPE» U «MOJISIpHAs
KOHLIEHTpalsA»; MAacChl BEIIECTBA WJIM 00bEMA raza Mo M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM O00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB;
TEIUIOBOTO 3(eKTa peakuu; 3HAYEHHs] BOJOPOJHOTO IOKa3aTess pacTBOPOB
KUCJIOT M IIEJI0Ye ¢ M3BECTHOM CTENEeHBI0 Juccolualii; Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTa PEAKIUH, €CIIA OJAHO U3 UCXOAHBIX BEUIECTB JAHO
B BHJIE PaCTBOpA C ONPENCIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA WIH
JIAaHO B U30BITKE
(MMeeT MpUMECH ); TOJIU BBIX0JIa MIPOIYKTa PEaKIUK; 00BEMHBIX OTHOIIIEHUH T'a30B;
c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIBHO IUIAHUPOBaTh MW  IPOBOJUTH
XUMUYECKUNA  DKCIIEpUMEHT  (TpOBENEHHWE  peakluid  HMOHHOTrO  OOMEHa,
IIOATBEPKACHUE KaUECTBEHHOI'0 COCTaBA HEOPIaHUYECKUX BEILECTB, ONPEICICHNUE
Cpeabl pacTBOPOB BEUIECTB C MOMOIIBK) HWHIWKATOPOB, HW3YYEHUE BIIMUSHUS
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKUuu, pelieHue
DKCIIEPUMEHTANbHBIX 3amad 1o TemaMm «Mertamisy u  «Hemetamne») ¢
coOuroIeHreM MpaBuil 0€30MacHOr0 OOpalleHus C BEIIECTBAMU U J1JAOOPaTOPHBIM
o0opyaoBaHueM, GOpMyYIHPOBATH LIE€Tb UCCIIEI0BAHUS, IPEACTABISTH B PA3IMUYHON
dbopme  pe3ynbTaTbl  IKCIEPUMEHTA, AHAIM3UPOBATH U OLEHUBATh  MX
JIOCTOBEPHOCTB;

c(hOpPMHUPOBAHHOCTh YMEHUM: COOIIOATh MTPaBUIa MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM 00OpYyIOBaHHMEM, OOpAIIeHWs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMU TI0 BBHITIOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKHUX
OMBITOB, HKOJOTMYECKH LIEeNeCOO0pPa3HOTO TMOBEIEHUA B OBITY W TPYIOBOH
JEATENIBHOCTH B LIEJSIX COXPAHEHHUs CBOETO 3I0POBBbS, OKPYKAIOLIEW NMPUPOTHOU
cpeabl W JOCTHXKEHMS €€ YCTOMYMBOIO pAa3BUTHUS, OCO3HAaBaTb OIIACHOCTH
TOKCUYECKOI'O JIEMCTBUS HA >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOoHMMas cmbica Tnokazatens [IJIK; chopMuUpOBaHHOCTH YMEHUIA:
OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK XUMUYECKON MH(POPMAITIH B PA3THYHBIX



UCTOYHUKAaX (HaydyHass M YydeOHO-Hay4yHasi JIMTEparypa, CpPEICTBAa MacCOBOMU
uHpopmaiuu, VHTEpHET U Apyrue), KpUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHdopmaluio, TnepepabaThiBaTh €€ U HUCIOJb30BaTh B COOTBETCTBUHM C
MOCTaBJICHHOW y4eOHO 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (ungposere)
n/n nporpamMmal B Koutposbhbie | [pakthueckne = 00PasoBaTelbHble
cero
pa6oThbI pa6oThbI pecypeel
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHU4ecKOi XMMHH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHUS OPraHUUYECKUX COeAMHEHU A. M. 8
bytneposa
Wroro no pazneny 8
Pazgen 2. YrieBonopoabl
21 [IpenensHBIE YTIIEBOIOPOIBI — ATKAHBI,
: LIUKJIOATKaHbI 5
55 HenpenenbHbie yriieBOAOPOIbI: ATKESHEI, 14 L
: aJIKaJUEeHBbI, aJTKUHbI
2.3 Apomatuyeckue yriieBo10po/ibl (apeHsl) 8
Y [TpupoHBIE HCTOYHUKH YTIIEBOJIOPOIOB U UX 4
' nepepaboTka
2.5 ["anmoreHnpon3BOIHBIE YTIIEBOLOPOIOB 4 1
Hroro o pasneny 35




Pa3nen 3. Kuciaopoacoaep:kamye opraHudeckue coelMHeHUs

3.1 Cruptel. denon 11
KapOoHuIIbHBIE COETUHEHUS: AJIbACTUIBI U
3.2 keToHbl. KapOoHoBbIe KuCnOThL. Cl10XKHbBIE 21
a¢upsL. XKups
3.3 YrneBoast 9
Htoro no pazneny 41
Paznen 4. AzoTcoaepskanye opranndecKue coeIMHeHUs1
4.1 AMUHBI. AMUHOKUCIOTHI. benku 12
Hroro no pazneny 12
Pa3nes 5. BoicokomoiekyJisipHble coeIHHEHHS
5.1 BrICOKOMONEKYISIpHBIE COETMHEHMS 6
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102

11 KITACC

Ne n/m

KoaunuyecTBOo 4acoB




HaumeHoBaHue pa3iesioB M TeM

DJIeKTPOHHbIE

NMpoOrpamMmbl Beero Kourpoasubie | Ilpaktuueckue | (uudposbie)
r
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypchl
Pa3nen 1. Teopernueckue OCHOBbI XMMUM
Crpoenue atoma. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMHYECKUX 9
anemenToB . 1. Menneneepa
Crtpoenue BemniecTBa. MHOrooopasue
12 BEIIECCTB 11 1
1.3 XHUMHYECKHUE PEeaKIUU 19 1 3
Hroro mo pazneny 39
Paznen 2. Heopranuueckasi Xumust
2.1 Hemertamier 31 1 3
2.2 MerTamisl 23 1 2
Hroro no pazneny 54
Pa3znen 3. XuMus ¥ KU3HL
MeTtoapl NO3HAHUA B XUMHUH. XUMUS U
31 KU3Hb 9
Hroro no paszneny 9




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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