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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmmMa o XMMHU Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
benepanbHOR o0OpazoBarenbHON IPOTrPaMMBbl CpPEAHETO o01ero
obpazoBanusi(DOII COO), npencrasiennbix B denepaibHOM TOCYAapCTBEHHOM
oOpazoBarenbHOM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoit
Qdenepanvy, pealu3yIOIMIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPaMMBbl, H
OCHOBHBIX TONOXkeHH «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOIO H3y4Y€HHs 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3zoBanus ydamuxcsi 10-11 xmaccos.
W3ydyenne mnpeamera, peannsyeMoe B YCIOBUSX JAU(PPepeHIupOBaHHOTO,
NpoQUIBHOrO O00y4YeHUs, NPU3BAHO OOECHEYUTh OO0IIE00pa30BaTENbHYIO H
OOILIEKYIbTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOIUMYIO s
aJlanTaluy UX K OBICTPO MEHSIOIIMMCS YCIOBUSM >KM3HHU B COLUYME, a TaKXkKe 1Is
OPOAODKEHNsT OOyuYeHHUsI B OpraHu3alMsX NpodecCHOHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJJHOM M3 NPUOPUTETHBIX AUCIUTIINH.

B mporpamme mo XMMHMM Ha3Hady€HHE IpeaMeTa «XUMHUsSD» TOJIy4aeT
MOAPOOHYI0O  MHTEPHPETALHMI0 B  COOTBETCTBMM C  OCHOBOIIOJAraroIuMH
nonoxenusiMu PI'OC COO o B3anuMOOOYCIOBJICHHOCTH ILI€JIeH, COJepKaHus,
pe3ysnbTaToB OO0yueHUs: W TpeOOBaHMM K YPOBHIO MOJATOTOBKU BBIITYCKHHKOB.
CBHUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIME BBINOJHSAEMBIE IPOTPAMMOM 110
XUMUU QYHKLIHH:

e HH()OPMALMOHHO-METOAUYECKAsA, peaNu3alus KOTopoil oOecrneuynBaeT
NOJlyY€HUE NPEJCTaBICHUS O LEJsIX, COAEp)KaHWU, OOIIell cTpareruu
oOyueHus, BOCIUTAHUA U PAa3BUTHSI 00yUYaIOUIMXCs CPEACTBAMH MPEAMETa,
U3y4aeMOoro B paMKaxX KOHKPETHOTO pouis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
OINpeJeNieHre: MPUHILIMIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH
U3y4YeHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTepUCTHK; MOAX0A0B K (POPMUPOBAHUIO COJAEP)KATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKHM 00pa30oBaTeNIbHBIX JOCTHKEHHM OO0y4aroumxcs B
paMKax HTOrOBOM arrectanu B (OpMEe €IUHOr0 TOCYAApPCTBEHHOIO
DK3aMEHa M0 XUMUH.

[Iporpamma st yrinyGia€HHOTO U3yUYEHUSI XUMUU:



e YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJAEpIKaHME, 00s3aTeNbHOE
JUISL W3Y4YeHUsT B paMKaX OTIENbHBIX mpoduieil, mnpeaycMaTpuBaet
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro 1o KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT MpHUMEpPHOE pacmpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/IaraeT MNPHUMEPHYI0 NOCIEI0BAaTEIbHOCTh H3Y4YEHUS Y4eOHOIo
MaTepuajga ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX H
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0O MHTEPIPETALMIO IeJIe U 3a/1ay U3y4eHHs MpeaMera
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX ~ PE3YJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpeaHero o011ero 00pa3oBaHuUs (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TakXke C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TIO3HABATENbHBIX  JEMCTBUM  0Oydarolerocs IO OCBOCHHUIO
COJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM TO3UIMSAM B IPOrpamMMe MO XHMHH IMPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHMEM XUMHM Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBanusi. 3a TmpeneraMd yCTAaHOBJICHHOW MPOTpaMMON 1O  XUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABIIAIONICH COMEpKaHUs Y4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpAa €ro BapUaTHUBHOM COCTaBISIOLIEH,
KOTOpasi JOJKHA OMPEAENSATHCS B COOTBETCTBHHM C HANpPaBIEHHWEM KOHKPETHOTO
npoduiis 00yueHus.

B coorBercTtBUM ¢ KOHUeNTyalbHbIMH moJioxkeHusmu PI'oOC COO o
Ha3HAYCHUH TMpPEeIMETOB 0a30BOr0o W yriyOn€HHOTO YpOBHEH B CHCTEME
nuddepeHIMpOBaHHOTO OOYy4YEeHUsI Ha YPOBHE CpPEAHEro ooOIiero oOpa3oBaHUS
XUMHsI Ha YPOBHE YIUIYONEHHOTO W3YYCHHMs] HaNpaBlIeH Ha pPealu3aldio
MPEEMCTBEHHOCTH C  MOCJHEIYIOIIMM  J3TarlOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsi B paMKaxX M3YYCHHUS CIEIUAIBHBIX €CTECTBEHHO-HAYYHBIX W
XUMHYECKUX IUCIUIUIMH B By3aX M OPTaHHU3AIUSIX CPeIHEro mpodecCHOHaTBLHOTO
oOpa3zoBanusi. B 5Toil cBA3M u3ydeHHe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclldpeHHe U  YIUIyOJIeHHe TEOpPEeTUYECKON U
MPAKTUYECKON MOATOTOBKHM OOYUYaIOIIMXCs, BHIOPABIINX ONPEACIEHHBINA MPOPUITH
oOy4YeHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIETYIOMIEro MOTyYeHU XUMUYECKOTO
0o0pa3oBaHus B OpraHu3aluiax npodeccuoHaibHoro oopazopanus. Hapsay ¢ atum,
B cBeTe TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
denepanbHOll  00pa30BaTENBPHONW TPOTPAMMBI  CPEIHEr0 OOIIEro 00pa3oBaHUs
u3ydyeHue rmnpenMera «XHUMHsS» OpPUEHTHPOBAHO TaKKe Ha peIlleHue 3ajad



BOCIUTAHUS U COLIMAIBHOTO Pa3BUTHUSL OOy4aroluxcs, Ha (GOPMUPOBAHUE Y HUX
OOIIEMHTEIIEKTYabHBIX YMEHHUI, YMEHUN palMoHaIM3alluu y4eOHOro Tpyda U
00OOIIEHHBIX  CHOCOOOB  JIEATENBHOCTH, HMMEIOUUX  MEXKIUCIUILUTMHAPHBIN,
HAAMNPEIMETHBIN XapakTep.

CocraBnsitomiuMu  npeameTa «XuMus» Ha ypOBHE YriayOJEHHOTO U3Y4YeHUS
ABJISIIOTCS  YyIIyOn€éHHble Kypcbl — «Opranunyeckas xumus» u  «OOmas u
Heopranuyeckas xumus». [lpu onpeaeneHnu moaxoA0B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allMd COAEpP’KaHUS 3TUX KypCcOB B IpPOrpaMMe€ IO XHMMHUU 3a OCHOBY
npusaTel nojokeruss GI'OC COO o paznauumsx 0a30BOro M yriryoJ€HHOTO
YpOBHEW M3yUYEHUS MIPEMETA.

OcHoBy coaepxkanus KypcoB «Oprannyeckas xumus» u «OOwmas u
HEOpraHWYecKas XHMHS» COCTAaBJSIET COBOKYHNHOCTb IMPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCA K 0a30BOMYy YpPOBHIO M3YYEHHS MpeAaMeTa. JTa CHCTEMA
3HAHUM TI0Jy4aeT ONPENEIEHHOE TEOPETUUYECKOE JOIOJHEHHE, I103BOJISIOIIEE
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OoJbIIMKA O00BEM  (hAKTOJIOTUYECKOTO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3Y4YEHHUs NpeIMeTra oOecredeHa
BO3MOKHOCTh 3HAUUTEIBHOIO YBEIMYEHHS 00bEMA 3HAHUM O XHUMHYECKUX
AJIEeMEHTaX W CBOMCTBAaX MX COCIMHEHMIM HAa OCHOBE PACHIMPEHUS] U yriayOJeHUs
IPEICTABICHUA O CTPOCHUM BELIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKAaHMs pPEeaKlHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUUYECKOW KUHETHKU
n TepMoauHaMuku. HM3ydeHue mnepuomnueckoro 3akoHa U llepuonnueckoit
CUCTEMbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEJCTABICHUSAX O CTPOEHUU aTOMa. XMMHYECKas CBSI3b
OOBSCHSIETCS C TOUKU 3PEHUSI SHEPreTHUECKUX U3MEHEHHUI npu €€ 00pa30BaHuU U
pa3pylIeHUH, a TaAKXKE C TOUYKU 3PEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3yuenue
TUIOB  peakiuuil  JomoJiHAeTcs  (POopMHpOBaHMEM  MPEJACTABICHUH 00
ANEKTPOXUMHUYECKUX MPOIECCaX U AJIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannueckod XMMHM TIPH PAaCCMOTPEHUW PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yaenseTcs 0co00e BHUMAaHKE BOMPOcaM 00 JIEKTPOHHBIX A deKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIIMii.

Ocoboe 3HayeHHMe UMEET TO, YTO Ha COJIEp)KaHUE KYpCOB XUMHH
yrayOaEHHOTO YPOBHS M3YUEHUS ISl KJIACCOB OMpeneaéHHOro npoduiis (riaBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep JONOJHEHUM K oOmed cucreme
MPEAMETHBIX 3HAHWI1) OKa3bIBAIOT BIMSHUE CMEXKHbBIC MPEIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEAMETa ISl KJIACCOB XMMHKO-(PU3NUECKOT0 Mpoduiist OoJbIoe
3Ha4YCHUE OYIyT UMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. [lpu
U3YYeHUHU TMpeJMeTa B JIaHHOM Cliyyae akleHT OyneT claenaH Ha OOIIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJIEKYJIsIpHas Teopus B (PM3MKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOJU3a, NPEACTABICHUS O
CTPOEHUHU BELLECTB U IPYIOE.

B TO e BpeMs B coAepKaHUM MpeaMeTa Ui KIACCOB  XMMHKO-
OMosOTHYECKOTO MPOGUIST OOJBINNN YASTHHBIA BEC OYIET MMETh OpraHUYecKas
xumusi. B aToM  ciydae mpefocTaBisieTcsi  BO3MOXKHOCTB — Juisi  Oosee
00CTOSITEILHOTO ~ PAacCMOTPEHUS XMMHUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOHAT, K MpUMEpYy, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMMUJIbL, OCNKH, YIJEeBOJAbI, HYKJIEHHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IIPEACTABUTEINIEU
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIY)KAaT OCHOBOM [UIA W3YYECHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B nmane ¢GopmMupoBaHHMS OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OlLIEHAayYHbIX METOJIOB IMO3HAHMS U ONbITA PAKTUYECKOI0 MPUMEHEHHS HAyYHbIX
3HAHUI M3y4YeHHE NpeaMeTra «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHble NpeaMeThl», «Marematuka u
nHpopmaTuka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XHUMHs» Ha YIriyOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro odiiero oOpa3zoBaHus (Ha 6a30BOM
YpPOBHE), 3aJjaueil MEepBOCTENIEHHON 3HAYMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHUU KakK oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
ATOM 3a7auv Ha YrIyOJNEHHOM YPOBHE H3Y4YEHUs MpeAMeTa Npeanoiaraet
peanu3anuio TaKux LeeH, Kak:

e (opMupOBaHHE TPEACTABIECHUI: O MaTepUaJbHOM €AMHCTBE MMpa,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled poiu B o0ecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  peUIeHUU  npodiem
HKOJIOTUYECKOM, YHEPTeTUYECKON U THUIIEBON OE30MacHOCTH, B PAa3BUTHHU
MEJULIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00eCleyeHnn PalMOHAIBHOIO TMPUPOJIONOJIL30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKa, a TaKXKe IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JIEKAIIMX B OCHOBE XHWMHUYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IPEIACTABICHUU O
CTPOCHHM BEIIECTBA HA pPa3HbIX YpPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMHUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUs XUMUYECKUX PEaKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 0OmImx
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y 00yYaroIIMXCs OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KJIFOYEBBIX MJEH M IPoOJeM COBPEMEHHOM XMMHH, ISl OOBACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAaMOTHOTO peIIeHus Mpo0JieM, CBI3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUS,
aHaJIW3a ¥ OICHKH C ITO3HIINHI YKOJIOTHYECKOM 0€3011acHOCTH MOCIICACTBHI
OBITOBOM M MPOU3BOJACTBEHHON JEATEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BaHUEM U  MepepaboTKOM
BEIICCTB;

yIIyOJieHue  MPEJCTaBICHUNM O  HAay4YHbIX  METOJaX  MO3HaHWI,
HEOOXOJUMBIX i1 TPUOOPETEHUs] YMEHHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBACHCHHS XHMHYCCKHX SBJICHUM, HMCIOIMX MECTO B
MPUPOJIE, B MPAKTUYECKON IEATEIBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPEAHBIX BOCIUTATENIBHBIX M Pa3BUBAIOLINX
GyHKIUI 1E€JOCTHOW CHUCTEMBI CpeAHEero oOIiero o0pa3oBaHUs NPU HU3yYCHUU
npeaMera «XUMHUS» Ha  YyrIIyOJIEHHOM  ypoBHE 0OCOOYyI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUE ST U 3a7a4l, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUH MPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPUECTBA B O00JACTH TEOPETUUYECKUX U
MPUKJIATHBIX HMCCIICIOBAHUNA B XUMHH, (DOPMUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00ILIeYETIOBEUECKUX [IEHHOCTEM;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
criocoOHOCTEeM o00yuarmuxcsi, (OpMHPOBaHHUE Y HHUX CO3HATEIHLHOIO
OTHOIICHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIJIOBHUIO YCTIEITHOM TTPO(eCcCHOHaIbHOM U OOIIECTBEHHOH JIeATeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHHEe YMEHUH W HABBIKOB PAa3yMHOTO IPHUPOJIONOIB30BaHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATENBHOCTH.

OO6m1ee yucI0 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMUU Ha YTIIyOJICHHOM
ypOBHE cpenHero ooOiero oopaszoBanusi, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Heeio).



COILEPKXAHUE OBYYEHUA
10 KJTACC

OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKOIl XUMHUM.

[IpenMer W 3HAYECHHWE OPraHUYECKOM XWMHUHU, TNPEACTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHWE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHHs. BaJIeHTHbIE BO3MOXXHOCTH aToMa yIJIepoJa. XHUMHYECKasl CBSI3b B
OPraHMYECKUX COEOUHEHMSX. Tumbl TUOpUAM3alUMU aTOMHBIX — opOuTanen
yriepoaa. Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3U (OOMEHHBIN U JOHOPHO-
aKLENTOPHBIA). THUIBI TEpeKpbIBaHUS AaTOMHBIX OpOWTanedl, G- U TN-CBA3M.
OpnunapHasi, [BOiHast U TpoiHast cBA3b. CrocoObl pa3pbiBa CBSI3eH B MOJEKYJax
opranuyeckux BemiecTB. [loHsiTHE O cBOOOJHOM panukane, Hykiaeopuiae u
aneKkTpoduIe.

Teopuss crTpoeHnss opraHudeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHUYeCKUX COEOUHEHUN. MoleKynsipHble U  CTPYKTYpHBIE  (POPMYIIBIL.
CrpykrypHble (QOpMyJbl pPa3NIUYHBIX BHUJAOB: pPa3BEPHyTas, COKpall€HHas,
ckenetHass. M3omepus. Buuabl u3zomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexkTpoHHbIe 3(QPEKTHI B MOJIEKyIaX OPraHUYECKUX COCIMHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3(PPEKThI).

[IpencraBnenre o kiaccupukaluu OpraHUYecKux BemecTB. [loHsiTue o
dbyHkuoHansHOM TpytIe. 'omonorus. I'omonornueckue psaapl. CucteMaTnueckas
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

Oco0OeHHOCTH W KiIaccUPUKalUsg OpPraHMYeCKUX peakiuil. OKuCIUTEeNbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMH B OPraHUYECKON XUMUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLECHHI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKUX BEUIECTB M MaTepualaMH Ha HX
OCHOBE, OMBITHI IO MPEBPALIEHUIO OPTraHUYECKUX BEUIECTB MPU HArpEeBAHHUU
(niaBnenue, oOyIJIMBaHME U TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYII
OpraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Anxanbl. ['oMonornyeckuil paj ajkaHoB, o0mias Gopmyrna, HOMEHKIATypa U
M30MepHst. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, Sp°-
ruOpuan3anysi aTOMHbIX opOuTanei yriepoaa, 6-cBaA3b. Puznueckue CBOICTBa
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNHI, TUPOJIN3a, KPEKUHra, ropenus. [IpeacraBienne o
MEXaHU3ME PEAKIUI PaJUKaIbHOTO 3aMEIICHMUS.

Haxoxnenue B npupojie. CriocoObl MOTyYeHUs: U MPUMEHEHHE aTKaHOB.

[Muknoankanel. OOmas ¢opmysna, HOMEHKIATypa u uzomepus. Oco6eHHOCTH
CTPOCHHS UM XUMHUYECKUX CBOWCTB MajblX (LUKJIONPOINAH, LHUKIOOyTaH) U
OOBIUHBIX (IIUKJIONIEHTAH, IIUKJIOTeKCaH) IUKIoaIKaHOB. CrocoObl MONydYeHUs U
MIPUMEHEHNE UKIIOAIKAHOB.

Ankenbl. ['oMonornueckuil psii ajJikeHoB, oOuias Gopmyia, HOMEHKJIATypa.
DNEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJIKCHOB, Sp’-
ruOpuau3anys aTOMHBIX OpOHUTaned yriiepoaa, o6- U m-CBsi3u. CTPyKTypHas H
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHYECKHE CBOMCTBA: pPEaKUMH MNPUCOEAVMHEHUS, 3aMEIICHUS B O-TIOJIO)KEHHE
Ipu ABOMHOM CBSI3M, MOJMMEpU3aUMU W OkucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOMHYIO CBs3b. CIIOCOOBI MOMYyYEHUSI U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsHKEHHBIE, U30JUPOBAHHbBIE,
Kymynupoeantwle). OCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUS U XUMUYECKHUX CBOMCTB
CONpPSKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenne. I[lonumepusanus
COTNpsKEHHBIX TUEHOB. CrIOCOOBI MOIyYEHUS U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ["'omosiorudyeckuil psij ankuHOB, oO1ast popMyiia, HOMEHKIIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKUHOB, SP-
rudopuau3anms aTOMHBIX opOutaneil yriaepoja. PuznuecKrue CBONCTBA AJIKMHOB.
XUMHUYECKHE  CBOMCTBA:  pEAKUMU  MPUCOCOUHEHHS,  JUMEPHU3ALHNU U
TPUMEPHU3ALMH, OKUCIICHHSI. KHCIIOTHBIE CBOMCTBA QJIKMHOB, UMEIOIUX KOHIIEBYIO
TPOWHYIO CBsi3b. KauecTBEHHBIE peaKIMU Ha TPOUHYIO CBI3b. CIIOCOOBI MOJTyUEHHUS
Y IPUMEHEHUE AJKUHOB.

ApoMatuueckue yrieBoaoponabl (apeHsl). ['omosiorudeckuili psji apeHoB,
oOurast popmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIeKYJbl OcH30a. DU3NYECKHe CBOWCTBA apEeHOB. XUMHUYECKUE
CBOICTBa O€H301a U €r0 TOMOJIOTOB: PEAaKIMK 3aMEIIEeHNs B O€H30IbHOM KOJIbIIE U
yIIEBOAOPOJHOM pajuKale, pPeaklud NPHUCOCAUHEHUS, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JCHUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE AaJKWIbHBIX PAJAUKAIOB, KapOOKCUIHHOM,
THIPOKCUIIBHOM, aMHUHO- M HUTPOTPYMIbl, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepuzanus ctuposa. CrnocoObl MONTyYeHUS U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOIOB.

[Ipuponnsiii Ta3. [lomytHeie HedTaHBIE Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KamenHnblii yrosib 1 mpoyKThl ero nepepadborku. CrocoOwl nepepadboTku HedTH:



MEePEroHKa, KPEKWHT (TePMUYECKUM, KATATUTHYCCKUI), PUGOPMHUHT, MHUPOJIU3.
[IponykThl nepepaboTku HEDTH, X TPUMEHEHUE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBsA3b MEKIY Pa3IUYHBIMU KJIACCAMU YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YTIIEBOAOPOOB. Peakuuu
3aMEIIeHHs] TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYIIY, LHAHOTPYIIIY,
amuHorpynmy. JlelicTBue Ha TallOr€HIPOU3BOJIHBIE BOJAHOTO U CIHUPTOBOTO
pactBopa mEnoun. B3auMoOeCTBHE NUTAIOTCHAJIKAHOB C MAarHMEM W IUHKOM.
[Tonsitue 0 METaNIOOPTraHUYECKUX COCJIMHEHHUSIX. Hcnons3oBanue
TJIOTeHIPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YYE€HHUs BEIIECTB U UX MPEBPAIICHUI:
n3yudeHune (U3NYECKUX CBOMCTB YIJIEBOJAOPOAOB (PAaCTBOPUMOCTH), KAU€CTBEHHBIX
peakluMii yrieBoJOpOJIOB Pa3IMYHBIX KiaccoB (oOecuBeuyMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICWCTBUE allETHIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapy)KEHUE
yriaepoja M BOJOPOJAa B OpPraHMYECKHMX BEIIECTBAX, MOJYYEHHE HTHICHA H
M3yYEHHE €ro CBOMCTB, Oo3HakomuieHHE ¢ kosutekuuamu «Hedts» um «Yromby, ¢
oOpa3sllaMM  TUIACTMAacC, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYJI
YIJIEBOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxaiue oprannuecKue COeAMHEHUs!.

[IpenenvHble ogHOATOMHBIE cOUpPTBl.. CTpoeHue Mosiekyn (Ha mpumepe
MeTaHola W J3TaHoja). ['omonormueckuid psia, obOmwas Gopmyna, H3OMEpHS,
HOMEHKJIaTypa U  kiaccupuxanus. Du3ndeckue CBOWCTBA  MpeAeIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoHOpOAHBIE CBSA3M MEXKIYy MOJEKyJIaMU CIIUPTOB.
XHUMHUYECKHE CBOWCTBA: PEAKUUHM 3aMEIICHUs, JAEeTUIpaTallud, OKHUCIICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHWYECKUMHU  KHCJIOTaMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[eMCTBUE 3TaHONA U METaHOJIa
Ha opranu3M denoBeka. CrmocoObl TOMyYeHHUS] W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaToMHbI€ CHUPTHI — ASTUJICHIJIMKOIbL U TiulepuH. Duzndeckue u
XUMUYECKHE CBOMCTBA: PEAKIIMM 3aMEIICHUs, B3aUMOJICUCTBHE C OpraHUYeCKUMU
U HEOPraHWUYECKUMHU KHUCIIOTAMH, KauyeCTBEHHAas peaklMsi Ha MHOTOATOMHbIC
cupThl. [IpencraBieHne 0 MeXaHW3ME PEaKluid HYKICOPUIHHOTO 3aMEIICHUSI.
HeiictBue Ha opraHu3Mm 4esoBeka. CrnocoObl MOJyYeHUSs U MPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHUE TUIPOKCOTPYIIIBI U
o6enzonbHOro simpa. dusnyeckue cBoiictBa ¢eHosna. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB (penona. KauectBenusie peakuuu Ha (eHos. TOKCHMYHOCTH (peHona.
Crnioco6bl ostydenus ¥ npuMenenue penona. Genondopmanbaeruanas cMoa.

KapOoHWIIbHBIE COETMHEHMS — ATTBJETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOW Tpynmbl. ['oMoNorueckre psiibl aJIbJAETUIOB U KETOHOB, OOIas
dbopmyna, uzomMepusi U HOMEHKIaTypa. Du3nuecKue CBOMCTBA allbJIETHUAOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJCTHIOB W  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE allbJIETUI0B, KAYECTBEHHBIE PEAKIIMU HA aJbICTHU/IbI.
CnocoObl OJTy4eHHS U IPUMEHEHHE albJETHI0B U KETOHOB.

OMHOOCHOBHBIE TIPE/IEIbHBIE KapOOHOBBIE KUCTOTh. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3omepus u HOMeHkarypa. dusndeckue cBoMCTBA
OJIHOOCHOBHBIX TMPEICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3H MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTRA,
peakuusi STepUPUKALNHM, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbHUHOM KHUCHOTHL. [loHATHE O NPOU3BOHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOWCTB HEMPENETbHBIX U apOMATHYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICHINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBas, IAJbMUTUHOBASA, OJICMHOBAs, JUHONEBAS,
JUHOIeH08as KUCIOThL. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upsl. ['oMonorudeckuit psii, obmas (opmyna, uzoMepuss u
HOMeHKJarypa. DPuznyeckne M XUMHUYECKHE CBOMCTBA: THAPOJIHU3 B KHUCIOHW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, puzndeckue 1 XUMUYECKUE CBOMCTBA KUPOB: THIIPOJIU3 B
KUCIION U 11enoyHo cpene. OCOOEHHOCTH CBOWCTB KUPOB, CONEPHKAIINX OCTATKH
HETPEAEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPO/IE.

MpbI1a KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JICHCTBHE.

OO6m1as xapakTepucTuKa yrieBojioB. Knaccudukaius yrieBogoB (MOHO-, JI1-
U Toymcaxapunabl). MoHocaxapupl: TJIOKO3a, (PyKTO3a, TajlakTto3a, puodo3a,
ne30KkcupuOo03a. OU3NUecKue CBOMCTBA M HaxOxkaAcHUE B mnpupojae. dorocuHTes.
XUMHYECKHUE CBOMCTBA ITIOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U alIbIETUIHON
IpynI, CIOUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpuMmeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEACATEIBHOCTH OpraHu3ma. J(ucaxapuupl: caxapo3a, MajabTo3a U
nakTo3a. BoccraHaBinMBarIMe 1 HEBOCCTAHABIMBAIONINE IUcaxapubl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMenenue. [lonvcaxapuasl: kpaxmadn,
IJIMKOTEH H 1eono3a. CTpOoeHHME MAaKpOMOJIEKYJ Kpaxmaja, TIJIMKOreHa H
LEJUTI0I03bl.  PU3MYECKHE CBOMCTBA Kpaxmaja W LEJUII0J03bl. XHMHUYECKHE
CBOMCTBA KpaxMajla: TMAPOJIN3, KAaYECTBEHHAs peakuus C MOJOM. XHMHUYECKHE
CBOMCTBA IIEJUIIOJIO3bI: THAPOJU3, MoydeHue 3(upoB 1eiono3sl. [lonsarue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HX IPEBpaALICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHUE 3TWJIOBOTO CIMPTa B AJbACTH] HA PACKAJICHHOW MEIHOW IPOBOJIOKE,
OKHMCJICHUE STWJIOBOTO CHUpPTa JUXPOMATOM Kaylusd (BO3MOXHO MCIIOJIb30BaHHE
BHJIEOMATEPHAIIOB), KAYECTBEHHbIE PEAKIMH Ha aibJAeruipl (C THUIPOKCHUAOM
nuammuHcepeOpa(l) wu  runpoxkcumom  meau(ll)), peakmus raunepuHa
runpokcunoM Meau(ll), xummuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJIEMCTBHE pacTBOpa TINIOKO3bl ¢ ruiapokcunom menu(ll), BzanmopeiicTeue
Kpaxmajia ¢ MOJIOM, PEHIEHHE SKCIEPUMEHTAIBHBIX 3a/1a4y 1no teMam «ChupTel u
denoms», «KapbonoBsie kuciaoThl. ClioKHbBIE 3)UPBD).

A3oTcoaepkaniue OpraHu4ecKre CoeJMHECHM.

AMUHBI — OpraHMYecKue NMpou3BojHble ammuaka. Kiaccudukanns aMUHOB:
anu(paTUYeCKue M apoMaTUYECKUE; IEPBHYHbIE, BTOPUYHBIE M TPETUYHBIE.
Crtpoenue Moiiekys, oOmas (popmyia, u3oMepus, HOMEHKIATYpa U (U3HUYECKUE
CBOIcTBa. XMMHUYECKOE CBOMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBUE IEPBUYHBIX AMHMHOB C a30THUCTOW KHCIOTOM.
Conu ankKuiiaMMOHMUS.

AHWUIIMH — TpPEeACTaBUTENb AaMHHOB apomaTudeckoro psga. CrpoeHue
aHWIMHA. B3anMHoe BIUsHUE TPYIIl aTOMOB B MoJieKyJsie aHWIMHA. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakuumu Ha aHWIMH. CrocoObl
MOJIy4eHUs] UM NpUMEeHeHue anudaTudyeckux amMuHoB. llomyueHue aHWIMHA U3
HUTPOOEH3071a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE IPEICTABUTENH OL-
AMUHOKHCIIOT: IJIMIMH, alaHuH. DPU3HYECKHME CBOWCTBA  AMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMHMHOKUCIOT Kak amM(OTEepHBIX OPraHUYECKUX
COCIMHEHHM, peakIusl TMOJIUKOHACHCAIMK, OOpa30BaHWE NENTUAHOW CBS3H.
buonornyeckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 U THUAPOJIN3 MENTHIOB.

benku kak npuponHele nonuMepbl. [lepBuyHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OeikoB. XHMHYECKHE CBOMCTBAa OEJIKOB: THAPOJIU3, JACHATypalus,
KaueCTBEHHbIE PEAKIINH Ha OEIIKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX MPEBPALICHUIL:
pacTBOpeHHe OEIKOB B BOJIE, JE€HATypalusi OEJIKOB NMpU HArpeBaHUM, LIBETHHIC
peakuuu Ha OelKu, pelIeHHe OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A3oTCconepKallue ~ OpraHMyeckue  coeauHeHuss» U «Pacrno3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHMS.

OCHOBHBIE NOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHMI: MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPU3ALNH, CPEAHSA MOJIEKYJISIpHAs



Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJAPHBIX COECIUHEHUH —
[OJIMMEPU3ALMSL U IIOJTUKOHACHCALHS.

[TomumepHble wmatepuanbl. [lmacTmaccel  (MMOMMATUIIEH, MOJUIIPOIIHJIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOd, IMOJIUMETHIMETAKPWIAT, MOJHUKApOOHATHI,
nojaudTUIeHTepedTanar). Y Tuausanus u nepepadoTka IIacTHKa.

DJ1acTOMEDPBL: HaTypaJbHBIN Kay4yK, CUHTETHUYECKUE Kay4qyKH
(6yTaIMeHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBHBIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, IEPCTh, WENK), HCKyCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tonmmepsl CIELUATIBHOIO HA3HAYCHHUS (Tepiion, KeBJap,
AJIEKTPONPOBOIAIIMIE ITOJTUMEPBL, OMOpa3IaracMble OJUMEPBHI).

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUIl:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyKOB, PELIEHHWE OJKCIEPUMEHTAJIBHBIX 3adad 1o Tteme «Pacno3HaBanue
IUIACTMAcCC U BOJIOKOHY.

Pacuérnslie 3amaun.

HaxoxaeHue MOJeKyIsipHOW (OpMysbl OPraHUYECKOr0 COEAMHEHUS 10
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKICHUE
MOJIEKYJIIpHOM (OpMyYJIbI OPraHMYECKOTO COEIMHEHUs Mo Macce (00BEMy)
OPOAYKTOB CrOpaHHs, MO KOJHYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuuu W/WIM HUCXOAHBIX BELIECTB, YCTAHOBJIEHHWE CTPYKTYPHOH (QOpMyJIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUs], OMNpPENEIEHUE JOJIM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peannszanust MEXIIPEAMETHBIX CBSI3€M IPU U3YYEHUH OPTraHUYECKOW XUMUU B
10 kmacce oOcCylIECTBISIETCS 4epe3 HCHOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
Hay4YHbIX [IOHATUH, TaK W TOHATHWA, TNPUHATBIX B OTIEIBHBIX MpEaMETax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAyUYHbIE MOHATUS: ABJIICHHE, HAYUYHbIN (akT, TMIOTE3a,
TEOpHUsl, 3aKOH, aHallM3, CUHTE3, KiIaccuPUKalus, HaOIIOJeHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEIWYHMHBI, €IWHUIBI HU3MEpPEHUs, CKOPOCTb, SHEPrus,
Macca.

buonorusi: kimerka, opraHuszM, JKocuctema, Ouochepa, meTaboNIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN W TeTepoTpO(dHBIN THUN NMUTaHUsA, OpOXKEHHUE,



doTtocuHTE3, nbIXaHWE, OENKH, YIIACBOMBI, XHUPHI, HYKICHHOBHIE KHCIIOTHI,
(dbepMeHTHI.

['eorpadusi: mone3npie UCKOTaeMble, TOTLTUBO.

TexHONOTHS: TMHINEBbIE TMPOAYKTHI, OCHOBBI PAIllMOHATIBHOTO THTaHUS,
MOJOIIIHME CPEJICTBA, MATEPHAITBI U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC

OBIIIAA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siep. XuUMUYeckuil 3neMeHnt. M3otonsl. CtpoeHue
AJEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIE YHCJA. DHEPreTUUECKUE YPOBHU U
o ypoBHU. AToMHbIe opOuTanu. Kiaccupukaius XUMAIeCKHX dJIEMEHTOB (S-, -,
d-, f-asnmementsl). PacmpenencHue SJCKTPOHOB 10 ATOMHBIM  OPOUTAIISAM.
DOneKTpOHHBIE KOHPUTYpAIIMK aTOMOB AJIEMEHTOB IEPBOr0O—YETBEPTOTO MEPUOOB
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HMOHOB.
DIIEKTPOOTPULIATEIBHOCTD.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CBA3b MEPUOAUYECKOTO 3akOoHA U lleproanueckoil cUCTEMbI
XMMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CIOXHBIX BEHIECTB MO TIpynmaM MW NOepuoiaM. 3HAUYCHHUE
nepuoanueckoro 3akoHa /.M. Menneneesa.

XuMHYecKass CBsI3b. BHAbI XMMMUYECKOW CBSI3U. KOBAJICHTHAs, WOHHAas,
MeTajinyeckasi. MexaHu3Mbl 00pa3oBaHUsS KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA. JHEPrUs U JIMHA CBS3U. [10IApHOCTH, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJCHTHOW cBsA3U. KparHeie cBsaA3u. Boxopoanas CBs3b.
MeXMONEKYIIApHBIE B3aUMOIEUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBl MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpe COCAUMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHre 0 KOMIUIEKCHBIX cOeAMHEHUAX. COCTaB KOMITJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JMTaHIbl. 3HAYe€HHWE KOMIUIEKCHBIX COCIUHEHUH.
[TonsiTHE O KOOPJIUHALIMOHHOW XHUMUH.

BemectBa  MONEKYJIApHOTO M HEMOJEKYJSPHOTO  CTpOEHMsS.  TuIbl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. MctuHHbie pacTBopsl. [Ipencrasienue o
KOJUIOUTHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIICHTPAIIMH PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIPHAS KOHUEHTpanusa. Hacelmennsle u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsi.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBUATLHBIC
Ha3BaHUS OTIIEIbHBIX NIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKIX peakldid B HEOPTaHMUYECKON M OpraHU4ecKOn
XUMUHU. 3aKOH COXPAaHEHHWsS] MacChl BEUIECTB; 3aKOH COXPAHEHUsS W IMPEBpALICHUS
SHEPTUU MPU XUMHUUYECKUX peakiusxX. TernoBbie 3QPEeKThl XUMUUYECKUX PEaKIUu.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XUMUYECKOW peakiuu, e€ 3aBUCUMOCTh OT Pa3IHYHbIX (DaKTOPOB.
['omoreHHbI€ U reTepOreHHbIe peakunn. Katanus u Karaau3aTopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIni. XuMUyeckoe paBHoBecue. KoHncranra
XUMHYECKOTO paBHOBecHUs. (DAKTOpHI, BIHUSIONIAE HA TOJIOKEHUE XUMHYECKOIO
pPaBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHIIEHTPAIMU BEIIECTB, YYaCTBYIOIIMX B
peakuuu. [Ipunmun Jle [laTense.

Onextponutuyeckas guccounuanus. CuibHble W claOble 3JIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpela BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHasi,
mienovyHas. Bomopoansiii mokaszarens (pH) pactBopa. I'maponu3s comeit. Peakuuu
MOHHOI0 OOMEHa.

OKUCIUTENBPHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHp  OKHCIICHHS.
OkucnauTenp M BOCCTAaHOBUTENb. IIpomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxneiilive OKHCIUTETM W BOCCTAaHOBUTENTU. MeTon 3JEeKTpOHHOro OaliaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUS BEHIECTB M HX IPEBPAIICHUN:
pa3lIoKEHHE TEPOKCHMIA BOJOPOJA B MPUCYTCTBUM KaTalu3aTropa, MOJIENIH
KPUCTAJUIMYECKUX PELIETOK, MTPOBEACHUE PEAKIIUH NOHHOTO 0OMEHa, OIpe/iesieHre
Cpelbl PacTBOPOB C IOMOIIBIO WHIWKATOPOB, W3YYECHHUE BIIMSHHS Pa3JIAYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKONW PEAKIMU M TOJOKEHHUE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckasi xummusi.

[Tonoxenne HemeraiuioB B llepuoguueckod cucreMe  XUMHMYECKHUX
sanemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpoeHHUs ux aTomMoB. Duzmueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHS HEMETALUIOB (Ha MPUMEPE KHUCIOPOAa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: pPEaKIUU C
METaJJlaMd W  HEMETAJUIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ MAPUIBL
TonavMBHBIE DIIEMEHTBHI.

["amorensl. Haxoxnenuwe B mpupoje, CocoObl MOMy4deHUs, GU3HUYECKUE H
XUMHYECKUE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHenne KucaopoacoAepKallIne
COeIMHEHUsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHUS
rajgoreHoB. [[pumMeHeHune raJjoreHoB U UX COCIUHEHUM.



Kucnopon, o3on. JlabopaTopHble M MPOMBIIUICHHBIE CHOCOOBI MOTYYEHUS
kuciopona. Ouznyeckue U XMMHUYECKHUE CBOWCTBA M MPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCHUIbI U IEPOKCHUJIBI.

Cepa. HaxoxzaeHue B TpUpPOJE, CHOCOOBI MOMy4YeHUs, (U3HYECKUE U
xumuyeckue cBoictBa. CepoBojopona, cynbbuasl. Oxcupn cepsli(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI W WX coiu. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [IpruMeHenune cepbl U €€ COeTMHEHUI.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI ¥ X coti. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpruMeHeHne a3zora
Y €ro COeTMHEHUI. A30THBIE yI00pEHHUS.

®ocop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (pu3nueckue u
xuMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue dochopa u ero coenuneHuit. docdopHbie
yI0OpEeHHUS.

VYrinepoa, HaxoxJaeHue B OpUpoAe. AJUIOTPONHBIE  MOAU(PUKAIINH.
duznyeckue M XHUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepogom. Oxcup yrinepoaa(ll), oxcun yrnepona(IV), yronbHas kuciota U e€
COJIU. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEHIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, (u3uvecKkue u
xumuyeckue cporctBa. Oxcun kpemHusi(IV), kpeMHHEBasi KHUCIIOTa, CHUIUKATHI.
[Ipumenenue kpeMHus 1 ero coequHeHui. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamwioB B Ilepuoanyeckon CUCTEME XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI JJIEKTPOHHBIX 000JOYEK aToMOB MeTaioB. OOmiue
¢usnueckue cBorcTBa MeTawioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHUKE.
CmutaBel METAIIIOB.

DNEKTPOXUMHUUYCCKUN  psAf  HampspkeHuid  MetawioB.  OOmme  crmocoObl

MOJTyYEHUSs METaJJIOB: TUAPOMETAJLTYPrHsl, MUPOMETAILTYPIus,
anekTpoMetauryprusi. Ilonstue o koppo3un metamioB. CrnocoObl 3alMThl OT
KOPPO3HH.

OO6mast xapaktepuctuka MetamioB [A-rpynmel [lepuogmdeckoit cucTembl
XUMHUYECKUX dyieMeHToB. Harpuii u kammii: mnomydeHue, (Qu3Hueckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCUHEHUM.

O6mast xapakrepuctuka metawioB I[A-rpynmer Ileproandeckoil cucTembl
XUMUYECKUX OJJEMEHTOB. Maruuii W Kajblui: Mojdy4yeHue, (Qusnyeckue W
XUMHUYECKUE CBOWCTBA, NPUMEHEHHUE MPOCThIX BEIIECTB M HMX COCIWHECHUI.
XKécTtrocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne u XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeAuHeHuil. AMQoTepHbIe CBOICTBA OKCHUIA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmasi  XxapakTepuCTHKa MeETAUIOB Mo0ouyHbIX mnoarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

du3znyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKkcuabl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUueHne u npuMEHEHHE Xpoma.

@u3nyeckue W XMMHYECKHE CBOMCTBA MApraHla M €ro COEIWHEHUI.
Baxneiimue coenunenuss wmapranma(ll), wmapranna(IV), wmapranma(VI) wu
mapranna(VII). Ilepmanranat kanus, ero OKUCIUTENbHbIE CBONCTBA.

Ou3nYeCKne U XMMHYECKHE CBOMCTBA Keje3a U ero coeauHeHuu. OKCUIBbI,
rugpokcuasl u conu xene3a(ll) u xenesza(Ill). [Tonydyenue u npuMeHeHUE Kee3a
U €r0 CIUIABOB.

dusnyeckrue 1 XMMHYECKUE CBOMCTBA MeIU U €€ coequHeHuu. [lomydyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[Muuk: momydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AM{QOTEpHBIE
CBOIMCTBA OKCHJIa ¥ TUJIPOKCUAA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHune
[MHKA U €r0 COCTMHECHUIA.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB M HMX MPEBPALICHUN:
U3ydeHue oOpa3lloB HEMETAJJIOB, TOpPEHHE cephl, ¢docdopa, xkeine3a, MarHus B
KUCIIOPOJIE, HW3yYE€HUE KOJUIEKIMU «MeTamnpl W CIUIaBbl», B3aUMOJICHCTBHE
IIEJIOYHBIX U MIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOXKHO HCIOJb30BaHHE
BUICOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Keje3a C PacTBOpPaMHU KHUCIOT U
HIeJI04YEel, KAYECTBEHHbIE PEAKIIMU HAa HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPOJIa
M KaTUOHBI METAJIJIOB, B3aMMOJICHCTBUE THIAPOKCUIOB AIOMUHHUS M IMHKA C
pacTBOpaMH KUCJIOT M IEJI0YEH, PEIICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEMaM
«l"amorennr»y, «Cepa u e€ coemuHeHUs», «A30T U dochop U UX COeAUHEHUS»,
«MeTasibl TIaBHBIX TOATPYNIY, «MeTamibl TOOOUHBIX MOATPYTII.

XuUMMS U 5KU3Hb.

Ponp xumum B o0ecriedeHur yCTOMYMBOTO pa3BUTUS YesioBedecTBa. [loHsTre
O HAay4yHBIX METOJAaX IMO3HAHUSI M METOJOJOTHUM HAy4YHOTO HCCIICIOBAHUS.
HayuHnble npuHIMIBI OpraHu3aliid XUMUYECKOT0 TPOU3BoIcTBA. [[poMBIIICHHBIE
CIOCOOBI MOJTYYCHHSI BOKHEUIINX BEIIECTB (HA MpUMEpe MPOU3BOJICTBA aMMHAaKa,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [I[poMBIlIUICHHBIE CTIOCOOBI MOMYYEHUSI METAJJIOB U
CILUIaBOB. XMMHMYECKOE 3arpsi3HEHHUE OKPYXKAKOWIECW CpPelIbl W €ro IOCIEACTBHUS.
Ponb xumuu B 06ecnie4eH SHEPreTHUECKO 0€30MacHOCTH.

Xumuss W 340pOoBbe 4enoBeka. JlekapcTBeHHble cpenctBa. lIpaBuia
WCIIOJb30BaHUA JIEKAPCTBEHHBIX MTpenapaToB. POk XUMUU B pa3BUTUHA MEAUIUHEI.



XvMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
oOecrieyeHnu MUIIeBO 0€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. boitoBas xummus. [IpaBuna
0€30MacHOT0 HCMOJIb30BAaHUS MPErapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMN
KU3HH.

XuUMHSI B CTPOUTEILCTBE: BAXKHEWIIIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XuMHSL B CENIbCKOM X03siiicTBe. OpraHnueckre ¥ MUHEpaIbHbIE yI0OpEHUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEpHAJIbl, KPACKH, CTEKJIO, KEPaMHKa.
Marepuainsl i 31eKTpoHuKU. HanoTexHonorum.

Pacuérnslie 3amaun.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO W3 YYACTBYIOLIMX B PEAKUMU BEILECTB,
macchl (00BEMa, KOJMMYECTBa BEIIECTBAa) NPOAYKTOB pEakUUH, €CIU OJHO U3
BEIIECTB MMEET IpHUMECH, Macchl (00BEMa, KOJMYECTBA BELIECTBA) NPOAYKTa
peakumMM, €ClIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C ONPEACIEHHOU
MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIM W MOJISIPHOMN
KOHLIGHTpallul BEUIECTBA B PAcTBOpPE, AOJM BbIXOAA MPOAYKTA pEAKIUH OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MEXNpeaMETHBIX  CBsi3ed TpU  HM3ydYeHUH OOmeld u
HEOpPraHn4ecKo XuMuM B 11 Kitacce OCyIIECTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
o0IIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATUHN, TPUHSITHIX B OTAEIBHBIX
IPEeIMETAaX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAayUHbIE MOHSTHS: SIBJICHUE, HAyYHBIH (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, KiacCUu(PUKalus, MePUOIUYHOCTh, HAOIIOICHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

du3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, MOH, U30TOMBI, PAAHOAKTUBHOCTh, MOJIEKYJIA, YHEPTE€TUYECKHUI YPOBEHbD,
BEIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, WICAJbHBIN ras,
(du3nyuecKue BeIMYHUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buosnorus: knetka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKHU, )KUPBI, YTIIEBObI, HYKIECMHOBBIE KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U IMOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHbIE MMOPOABI, MOJIE3HbIE NCKOMAeMble, TOILIUBO,
peCypCHI.

TexHonorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHbIE
MaTepuabl, CEJIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUILIEBAs MPOMBILIIEHHOCTD,
dapmaneBTUuecKas MPOMBILIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX



mnpeuaparoB, IMPOU3BOJACTBO  KOHCTPYKIMOHHBIX MaTcpruajioB, OSJICKTPOHHAas
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMIWI
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBILIET'O OBPA3SOBAHU A

N3yuenne XxuMuM Ha yriyOJI€HHOM YPOBHE CpEIHEro o0Iero oOpa3oBaHUs
HAIPaBJICHO Ha JOCTHKCHHE OOYUYAIONUMUCS JTUIHOCTHBIX, METAIPEAMETHBIX H
NPEeIMETHBIX PE3YyJbTaTOB OCBOCHHSI COJCp)KaHUS ydeOHOro TMpeaMera ¢
UCTIOJB30BaHUEM 000pyI0BaHUS EHTpa « Touka pocTay.

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBHMM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeAaMeTa «XHUMHUS» Ha YPOBHE CPEIIHETO
o0miero oOpa3oBaHUsl BBIACJICHBI CIEAYIONIUME COCTABISIONIME: OCO3HAHUE
OOyYalOIMUMUCA POCCUICKOM TPaKIAaHCKONW HACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOMPEICICHUIO; HATMYUE MOTUBAIIUU K
0oOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaronuxcsi PyKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu TIOBEJICHUS, HaJIU4Yue
MPAaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1IEJIM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMera «XUMHS» OTPaXKaroT
c(hOPMHUPOBAHHOCTh OTBITA I[MO3HABATEIILBHOW W MPAKTUYECKON JESTEIHHOCTU
oOy4JaroIuxcs B MpoIecce peam3aiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIuyHOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XHUMHUS»  OTpaxkaroT
c(hOPMHUPOBAHHOCTh OTbITA TMO3HABATEIIBHOM M TPAKTUUECKON JesATeIbHOCTH
oOyyJaromuxcsi B Mpolecce peann3ainur o0pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpakaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TNpaBUiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN Y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHUMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTCUYECTBECHHON XUMUM;



YBOXEHUS K TIPOIECCY TBOPYECTBA B O00JIACTH TEOPUU M MPAKTUUECKOTO
OPWIOKEHUS! XUMHUHU, OCO3HAHUS TOrO, YTO JIaHHbIE HAyKU €CTh pEe3yJbTarT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  JKCHEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

WHTEpeca M TI03HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M TMOCIEAYIOIIEM
aHanu3e UHPOpPMALUU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XMW,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOpaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEICHWE W ITOCTYIKH CBOWX TOBApHIINCH C
MO3UIINA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCICICTBUN
MOCTYTIKOB;

4) popMuUpOBaHHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 3J0pOBOrO M Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi ¢ BeliecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYJAOBOU JIESITEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI HMHIWBUAYAJIBHOTO ¥  KOJUIEKTHBHOTO
0€301MacHOTO MOBEJICHUS B CUTYAIIUIX, YTPOKAIOIINX 370POBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIUTAHUS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  Y4COHO-HCCIEAOBATEIIbCKOM
JESATeTLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JIPYyruxX BUOAX
JIESITEIIbHOCTH,

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHC B PEIICHUM MPAKTUYSCKUX 3ajad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);

WHTEpeca K MPAaKTHUECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO pOja, B TOM
YHCJIC Ha OCHOBE MPUMEHCHHMS TIPESIMETHBIX 3HAaHUH 110 XUMUH;

YBaXEHUS K TPYyAy, JIOJIAM TpyJa U pe3yJbTaTaM TPYAOBOU JNESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUAYaTBbHON TpPaCKTOPHUH
oOpaszoBaHusi, Oyaymieil mnpodeccu W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, UHTEPECOB U
noTpedHOCTEH 0011IecTBa;

6) IKOJIOrHYEeCKOro BOCIIHTAHUSI:



HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJIE KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAHMSI TJIOOATBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHSHUA
3KOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIBHOM CPENBI;

OCO3HAHUSA HEOOXOAUMOCTH HCIIOJb30BAHUS JOCTHOKCHUM XHMHUH JIJIs
pellIeHUsT BOIIPOCOB PAIlMOHAIIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYKaIOIIEh
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTHUYECKUE
MOCJICICTBUS IPEANPUHUMAECMBIX JICUCTBUM U MTPEJOTBPALIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYJIbTYPHI,
OITbITA JIESITEIIbHOCTU AKOJIOTUYECKOH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI MMM B MO3HABATEJIIbHOM, KOMMYHUKATUBHOW W COLHUAIBHOMN
MpPaKTUKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO IPOTHUBOCTOSITH HJEOJIOTUHU
xemo(oouu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSA
HayKH ¥ OOILIECTBEHHON MPaKTUKY;

MOHUMAaHMUS CHeUUKA XUMHUH KakK HayKd, OCO3HaHUiA €€ poiu B
GbopMUPOBAaHUU PAIMOHAIBLHOTO HAyYHOT'O MBINUICHUS, CO3AaHUU IIEJIOCTHOTO
peACTaBlIeHUs] 00 OKpY’KarollleM MUPE KaK O €IUHCTBE MPUPOIBI M YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUuH MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHH JUISI  COBPEMEHHOMU
UUBWIN3AIUA: B €€ TYMAaHUCTUYECKOW HAMPABJIECHHOCTA W BAXHOW POJIU B
CO3JIaHMM HOBOW 0a3bl MaTepuallbHOW KYJbTYPhl, B PEIICHUU TJI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUEHUN
YCJIOBHM YCHENTHOTO TPYy/a U AKOJOTUYECKH KOM(DOPTHOM KU3HHU KaXKJIOTO WICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BATh
noJiydyaeMble 3HAHUS JJIs aHAJM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa U
MIPOUCXOISINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKTIOUCHUS Ha
OCHOBE HAy4HBIX (AKTOB M UMEIOIMUXCSA JAaHHBIX C TIICJbI0 TOTYyYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
penieHus npoojieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEPECA K MTO3HAHUIO, UCCIIEI0OBATEIIbCKON AEATEIbHOCTH;



TOTOBHOCTHU M  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO |
caM0o00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUA MO XHUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax mpodeccruoHaabHOM
JESITEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yabTaTbl OCBOCHHSI IPOTrPaMMBbl IO XMMHUHM Ha YPOBHE
cpeaHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HaUYMMble i1 (QOPMHUPOBAHUS  MHPOBO33PEHUA  OOYyYaIOIIUXCSA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaloIlue
[EJIOCTHOCTh HAy4YHOM KapTUHbl MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIrusl, SABICHUE,
MpoILIeCcC, CUCTEMA, HAYyYHBIM (DaKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIeI0BaHNE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHble y4eOHbIE NEWCTBUA (IIO3HABATENbHbIE, KOMMYHUKATHBHBIE,

PErYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (G yHKIIMOHATBHON
IPAaMOTHOCTH ¥ COITMAILHON KOMIIETEHITUN 00 yJarOIINXCS;
CHOCOOHOCTB oOy4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
IEUCTBHUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a3oBbIe JJOrHYeCKHUe AeiiCTBUS:

CaMOCTOATENFHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE,;

ONPENEINIATh LENM JEATEIIbHOCTH, 3a1aBas IapamMeTpbl U KPUTEPUU HX
JTIOCTUKEHUSA, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C TOCTABICHHBIMU LIEIISIMU;

WCIIOJIb30BaTh IIPM OCBOCHUM 3HAHUW IPUEMBI JIOTUYECKOTO MBIIICHUS:
BBIJICIIATh XAPAKTEPHbIE MPU3HAKKW TMOHSATUW U YCTAHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE TTOHITHS N1 OOBSCHEHUS OTAEIbHBIX (DAKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIIECTB M
XUMHUYECKUX PEaKIIUM;

YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3U MEXAY U3y4aeMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTMUECKHE pPaCCyXKIeHUs (MHIYKTUBHBIC, EAyKTUBHBIE, TIO
aHAJIOTUU), BBIABJISITH 3aKOHOMEPHOCTU W MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS UCIONb3yEMbI€ B XMMHUHM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOICIIbHBIC TPEACTABICHUS — XUMUYECKHUM
3HaK (CMMBOJI) DJIEMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peaKknMu — TMPU PEUICHUH Y4YeOHBIX TMO3HABATEIBHBIX M TMPAKTHUECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJEIIbHBIC TIPE/ICTABIICHUS ISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEaKIUH.

2) 6a30BbIe HCCJIEN0BATEILCKIE AEHCTBHS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peaKumii;

(bOopMyIHPOBAThH MENIN U 33a91 UCCIICOBAHUS, UCIIOJIH30BAThH MTOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYIHpPOBAaHHBIE BOIPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUN;

BIAJCTh HABBIKAMH CaMOCTOSATCIBHOTO TIUIAHUPOBAHUS U  TPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIHpoBaTh
0000111eHNs ¥ BBIBOJIBI OTHOCUTEIFHO JOCTOBEPHOCTH PE3YyIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOMU
JEATETBbHOCTH, TPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOWCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/lady, NPUMEHEHHUIO Pa3TuYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora ¢ undopmanueii:

OPHUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHWKAX WH(opmaruu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XWUMHUYECKOTO COJIEp)KaHHs, CIPaBOYHBIC IOCOOWS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3ITHYHBIX BUIOB U (HOpM
MIPEICTABIICHHUSI, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTHUBOPEUNBOCTD;

(bOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3IMYHBIE METOJbBI MPU TOWCKE U
orbope wuHbOpMAIMK, HEOOXOAMMOW Il  BBIMOJHEHUS Y4YEOHBIX  3a/a4
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OIBIT MCHOJB30BaHUSA WH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopManu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKHU U JIPYTHE);



WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpeACTBa mpu padore cC
XUMUYECKON uHpOpMaIeil: NPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIATHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHHZ

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY OOCY>KIaeMOU TEMBbI B XO/I€ JUAIOTa U/WIH
JTUCKYCCHUH, BBICKA3bIBATh UJIeU, (HOPMYIUPOBATH CBOU MPEJIOKECHUS
OTHOCHUTENBHO BBIMIOJIHEHUS TPEAJIOKEHHON 3a/1a4H;

BBICTYIIAaTh C TIPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMH TPU BBHITTOTHCHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKON pabOThI 10 MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aluu yueOHOro MpoekTa, U GOpMYyIHPOBATh BHIBOIBI
0 pe3yJbTaTaM IMPOBEAEHHBIX HCCICAOBAHUNA MyTEM COTJIACOBAHMS TMO3UIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE y4eOHbIE 1eliCTBUSA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK IMO3HABATEIbHYIO
NEeATENbHOCTh, ONpenessiss €€ Lead M 3aJa4yd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  aJlfOPUTM JIEUCTBUIM  TPHU
BBINIOJIHEHUH YYEOHBIX M HCCJIENOBATEIbCKUX 3aJad, BbIOMpaTh Hauboliee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TMOJYYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBIIATh CaMOKOHTPOJIb JIEATEIBHOCTH HAa OCHOBE CaMOaHanu3a M
CaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMBI 10 XUMHH Ha YTIIyOJIEHHOM
YpOBHE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHMs BKJIIOYAIOT cHeludUyYecKue
JUIsl yueOHOro mpeaMeTa « XUMHUs HaydHble 3HaHUs, YMEHUS U CIIOCOOBI JeHCTBUI
M0 OCBOCHMIO, MHTEPIIPETAlUA U MPeoOpa30BaHUIO 3HAHMM, BUABI JEATCIbHOCTU
M0 TIOJIYYCHHUIO HOBOTO 3HAHUS W MPUMEHCHHUIO 3HAHWM B Pa3IUYHBIX y4eOHBIX
CUTYallUsIX, & TAKKE B PEATbHBIX KU3HEHHBIX CUTYAIUAX, CBA3AaHHBIX C XUMHUEN. B



[porpaMMe II0 XUMHH DPEAMETHBIE pPE3yNbTaThl IPEACTABIEHBl MO TOJaM
U3Y4YECHHUS.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTPaXaroT:

c(hOpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00€CleUeHUU YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPreTHUECKOU U
MUIIEBOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIAHUU HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecrieyeHuu PalMOHAIBHOTO
IPUPOAOIOIH30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJIOBeKa, a TakKe HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATral0IIME MOHATUS — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U JICKTPOHHAS
obOoyiouka aroma, S-, P-, O-aToMHBIC OpOHMTaIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUS aToMma, THOpuAM3anus AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJ1b, MOJIIPHAsI Macca, MOJIIPHBIM O0OBEM, YTIEPOIHBIN CKeeT, (DyHKIIMOHAbHAS
rpylmna, pajadkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpHsl CTPYKTypHas M TMPOCTPAHCTBEHHas (TreoMeTpuyecKas,
ONTUYECKAs]), HW30MEpPbI, TOMOJIOTUYECKUN pAll, TOMOJOTH, YIJIEBOAOPOIBI,
KUCJIOPOJI- U a30TCOJECPKAIIUE OPraHUYECKHUE COEAUHEHUS, MOHOMED, MOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAWUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuit 3axkoH Jl. M. MenneneeBa, TeopHsi CTpPOEHHUS OPraHUYECKHX
BemlecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs] DHEPrUM TMPU XUMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHHM, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE
MOHUMAHHS TPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKUX W KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUS, O B3aMMHOM BJIUSIHUHM aTOMOB U IPYIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBI 3(dexTol, opuentantsl [ u Il pona);
(akTOIOTMYECKHE CBEICHHUSI O CBOMCTBaX, COCTaBe, MOJYYEHUU U 0O€30MacHOM
UCIIOJIb30BaHUN BAKHEHIIIUX OPTraHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NESATETPHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  NPUHIUMIAX  XUMHUYECKOTO
MPOU3BOCTBA (HAa MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepaboOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBIISATH XapakKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCMHOJIb30BATh COOTBETCTBYIOLIUE MOHATUS TPHU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COECTUHEHMUIL;



c(OpMUPOBAHHOCTh YMEHUIA:

WCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJT OPTaHUYECKHUX
BEIIECTB;

COCTaBIISAITh YPaBHEHHS] XMMUYECKHX PEAKIUN M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUHMl  MOCPEACTBOM  COCTABJIECHUS
ANIEKTPOHHOIO 0OanaHca 3TUX peaklui, peakuil HOHHOro OOMeHa IyTéM
COCTABJICHUSI UX MOJHBIX U COKPAIIEHHBIX HMOHHBIX YPABHEHUH;

M3TOTaBJIMBATh MOJICIU MOJIEKYJ OPraHUYECKUX BEUIECTB NI WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUI: yCTaHABJIMBATh MPUHAJJIC)KHOCTh H3YYCHHBIX
OpPraHUYeCKUX BEIIECTB 10 HX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COEAWMHEHUW, JaBaTh KM Ha3BaHUS IO CHUCTEMATUYECKOU
HoMmeHknarype (IUPAC) u npuBOIWTH TPUBHAIIBHBIE HAa3BAaHMS MJI OTAEIIbHBIX
IpeICTaBUTENIed OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOIb, (eHos, dopmanbAerua, aneTaibIeruj, aleToH, MypaBbHUHas
KHUCJIOTa, YKCYCHAsl KUCIJIOTa, CTEAPUHOBAsI, OJICMHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIUH, aJaHuH, MajdbTo3a, (PpyKTO3a, aHWIUH, TUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHe);

cOPMHPOBAHHOCTh, YMEHHUS OMNPENENsATh BHUJ XUMHUYECKOW CBSI3H B
OpPraHUYeCKUX COCIUHEHMSIX (KOBAJICHTHasT W WOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSTHh TOJIOXKEHHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytieposa ajis 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

chOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
dbu3nYecKkre M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJKaJNEHOB,
AQJKUHOB, apOMaTUYECKHX YIJIEBOAOPOAOB, CIHUPTOB, aJbJErUI0B, KETOHOB,
KapOOHOBBIX KHUCIIOT, MIPOCTBIX U CIIOXKHBIX d(PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, AMHUHOKHCJIOT, OCJIKOB, YTrJeBOJOB (MOHO-, JW- M TMOJUCAXapUI0B),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXIYy HUMH  YPaBHCHUSIMHU
COOTBETCTBYIOIIIMX XHWMHYECKUX PEAKIUN C UCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJaTh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CITIOCOOHOCTH OPraHUYECKUX COCAMHEHUN OT
KPAaTHOCTH U TUIA KOBAJIEHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSIHHS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;



c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPUPOAHBIN Ta3, Yyrojb), CHOCOOBI ero mnepepaboTKu U
IpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMOM 3HAHUI O €CTECTBEHHO-HAYUYHBIX
METO/IaxX MO3HaHUSl — HAOJIOACHUH, U3MEPEHUU, MOJIECITMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICIIEHHOM) W YMEHUS TPUMEHSATH 3TH 3HAHUS,

chOpMHPOBAHHOCTh YMEHUS MPUMEHSTh OCHOBHBIC orepanuu
MBICTUTEILHON JIEATEIbHOCTH — aHallu3 W CHHTE3, CpaBHEHUE, OOO0OIICHUE,
CUCTEMAaTHU3AIINIO, BBISIBJICHUE MPUUYMHHO-CICICTBEHHBIX CBSI3€M — ISl U3yYCHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUN C
MOHATUSAMU W TIPEICTABICHUSAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJjiee OCO3HAHHOTO TOHWUMAHUS CYIIHOCTH MAaTEpUAJbLHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHCTEMHbBIC 3HAHUS M0 OPraHUYECKONW XUMHUU JIJIsi OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBJICHUHN, UMEIONTUX €CTECTBEHHO-HAYYHYIO MIPUPOIY;

cOPMHPOBAHHOCTh YMCHHM: TMPOBOJUTH PACUYETBl MO XHUMHYECCKUM
dbopMynamM U ypaBHCHHUSM XUMHUYCCKUX PEAKIIUN C HUCIIOIB30BAHUEM (PU3MUECKHUX
BEIMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMHYECKOU
dbopMynbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHUX DJIEMEHTOB,
MIPOIyKTaM CTOpaHUs, TFIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: TIPOTHO3UPOBATH, aHATM3UPOBATh M OIICHUBATH
C TO3UIMKA  DKOJOTHYECKOM  Oe30MmacHOCTH  TOCIEACTBUS  OBITOBOW U
IPOU3BOJICTBEHHOM JIEATETLHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKon
BEIIECTB, MCIIOIL30BaTh TIOJYUYCHHBIC 3HAHUS JIJIS1 IPUHATHS TPAMOTHBIX PEIICHUHN
po0JIEM B CUTYAIUIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO IUJIAHUPOBATh W TIPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (TIOJIydeHHE W W3YyUYCHHE CBOMCTB OPTaHMYECKHX
BEIECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHCIIOPOCOICPKAIUX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMCHTATbHBIX
3a/1ad 1O PACIO3HABAHWUIO OPTaHWYCCKUX BEIICCTB) C COOJIIOICHUEM ITPABHUII
O6e3omacHOro oOpareHusi ¢ BemeCTBAaMU H J1A0OPaTOPHBIM O00OPYIOBAHUEM,
dbopMynupoBaTh II€Nb UCCIENOBAaHUS, TPEICTABIATH B pasIuyHON Gdopme
PE3yNbTAaThl IKCIIEPUMEHTA, aHATTM3UPOBATh U OIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHUM:

co0JIr01aTh MpaBUjIa dKOJOTHYECKH 11€JIECO00PA3HOrO MOBEICHUS B OBITY U
TPYJOBOM NIEATENLHOCTH B ILIEJIAX COXPAHEHHUS CBOETO 3J0POBbs, OKpY>Karolen
MPUPOTHOM CPENIbl U JOCTHKEHUA €€ YCTOMYMBOTO Pa3BUTHS;



OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JEWUCTBUS HA JKHUBBIE OpPTraHU3MBbI
ONpENENIEHHBIX OPTaHNYECKUX BEILIECTB, MOHUMAas cMbIci nokazarens [1/K;

aHaJTU3UPOBATh 1IEJECO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS PUCK-TIONb3a;

c(OPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBJIATH II€JICHANIPABICHHBIM MOUCK
XUMUYECKON MHGOPMAIMKU B Pa3IMYHBIX UCTOYHHUKAX (Hay4dHasi U y4eOHO-Hay4dHas
JIuTEpaTypa, CpeAcTBa MaccoBor MHpopManuu, IHTEpHET U Jipyrue), KpUTUYECKH
aHATM3UPOBATh XMMHUYECKYI0 MH(pOpMaInio, mepepadbaTeiBaTh €€ U MCIOIL30BATh
B COOTBETCTBUU C MTOCTABJICHHOW Y4eOHOM 3a1aueH.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmas M HeopraHUYecKas
XUMHUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M I[O3HABAEMOCTH SIBJIICHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJju B 00ECIEUEHUU YCTOMUHMBOIO
pa3BUTHUSI, B pEIICHUU MPOoOJIeM SKOJOTHYECKOM, PHEPreTUUECKO M MHUILEeBOU
0€30IacCHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JIaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
UCTOYHUKOB SHEPIUH, B OOECIEUEHUHU PaAlMOHATBHOTO MPUPOJONOIL30BAHUS, B
GbopMHpPOBAaHMM MHPOBO33PEHHUSI W OOIIEH KyJbTyphl UEJIOBEKa, a TaKkKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO M TMPHUPOIHOMN

cpene;
BJIQJICHHEC  CHCTEMOH  XUMHYECKMX  3HAHUH, KOTOpas  BKIIOYACT:
OCHOBOITOJIAraloIue IOHATHS — XHMHYCCKHH D3JEMEHT, aToM, SIpO aToma,

M30TOIIbI, JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OPOUTAIH, OCHOBHOE H
BO30YXJEHHOE COCTOSIHUSI aToMa, THUOpHUAM3alMs aTOMHBIX OpOUTalield, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHUS,
XUMUYeCKasi CBsi3b (KOBaJICHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi PEIIETKAa, XUMHUYECKash peaklusi, pacTBOp, DSJIECKTPOJIUTHI,
HE3JIEKTPOJUTHI, JJICKTPOJUTUYECKAs JIUCCOLMAIUS, CTENEeHb JUCCOLMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOM d(PPeKT
XUMHUYECKON PEAKIIMH, CKOPOCTh XUMUYECKON PEAKIINHN, XUMUUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS BJIEKTPOIUTHUYECKOW HUCCOLMAIUU, MEPUOANUYECCKUIA
3akoH JI.11. MenzaeneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU NPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUU SI3bIK
XMMHWHM, MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIM€ B OCHOBE ITOHHUMAaHMS
NPUYUHHOCTA U CHCTEMHOCTH  XMMHYECKUX  SIBJICHUH;  COBpPEMEHHbBIC
MPEJICTABICHUSI O CTPOCHHM BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJISIPHOM U
HaIMOJIEKYJISIDHOM YPOBHSIX; TMPEICTABICHUS O MEXaHU3MaX XHUMHYECKUX



peakuui, TEPMOJMHAMUYECKMX M  KHHETHYECKMX 3aKOHOMEPHOCTAX  MX
IPOTEKaHUs, 0 XMMUYECKOM PAaBHOBECHM, PACTBOPAX M AUCIEPCHBIX CHCTEMAX;
(akTOJIOTUYECKHE CBEACHHUS O CBOICTBaX, COCTaBE, IOJYyYEHUU U OE30MaCHOM
UCIOJIb30BAaHUU BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKOU
NEATEIbHOCTH  4Ye€JOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHAYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBISABIATH XapaKTepHbIe MPHU3HAKK TOHATHUH,
YCTAaHABJIMBATh UX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOLIME IMOHATHS IPU
ONMCAaHUM HEOPTAHMYECKHUX BEIIECTB U UX IPEBPALLECHUN;

C()OPMUPOBAHHOCTb YMEHMS MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
coctaBlieHUs: (GOpMyJl BEIIECTB U ypPaBHEHUH XMMHUYECKHUX  PEaKIHH,
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHUSIX, BUJ XMMHUYECKOW CBA3M (KOBAJICHTHAs,
UOHHAs, METAJUIMYEeCKas, BOJAOPOAHAs), THUII KPUCTAUIMYECKOW PpEETKA
KOHKPETHOTO BEILIECTBA;

c()OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHUMOCTH CBOWMCTB BELIECTB OT
BUJAa XUMHYECKOW CBS3M W THUINA KPUCTAUIMYECKOM peHmETKH, OOMEHHBIM u
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHHUH:  KJacCU(PUUIMUpPOBaTh:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUH 10 PA3TMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEeW OKHCIIEHUS DJJEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTajau3aTropa H
ApYyTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUHU AJIsl Kilaccuukanuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBIC MEPUOIUUECKOTO 3aKoHa /JI.
N. MenneneeBa v IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

Cc(OPMUPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHYECKUX DJEMEHTOB IIE€PBOrO—YETBEPTOrO NEPUOJIOB
[Tepuoanueckon CHUCTEMBI .. Menpeneena, HCTIONB3YS MOHSTUS
«IHEPTreTHUYECKHE YPOBHH», «IHEPIeTHUECKHE TOAYPOBHM», «S-, P-, O-aToMHbIC
opOuTanm», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUYECKUE COCTOSIHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M HX
coequHeHMH 1o rniepuogam u rpynmnam l[lepuoamueckount cucremsr J[. .
MeHpeneeBa, BAJICHTHBIE BO3MOKHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSA
UX JJEKTPOHHBIX 000JI0YEK;



c(OpPMUPOBAHHOCTh ~YMEHUW: XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME
XUMHAYECKUE  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKJY HEOPraHMYECKHUMH BEILIECTBAMHU C
MIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLIN;

cOPMUPOBAHHOCTh ~ YMEHHSI  PacCKpbIBaTh  CYIIHOCTh:  OKHCJIMTEIbHO-

BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM COCTABJICHHUSI DJIEKTPOHHOTO OanaHca

ATUX pEeaKlUil; peakuuid MOHHOTO OOMEHa NMYTEM COCTaBJICHHUS HMX MOJHBIX U
COKpAalI€HHBIX  MOHHBIX  YPaBHEHMM;  pEakUMd  THAPOJINM3A;  PEaKkUnu
KOMILJIEKCO0Opa3oBaHusl (Ha MpuMepe TuIpPOKCOKOMIUIEKCOB IIMHKA U ATIOMUHUA );

cOpPMUPOBAHHOCTh  YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS

XUMUYECKUX PEAKIH ¢ YUYETOM UX IHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep

U3MEHEHUS CKOPOCTUXMMHYECKOM  pEaKUUMU B 3aBHCHMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TAK)Ke XapaKkTep CMEUIEHUS] XHMUYECKOr0 paBHOBECHS TIO]1 BIIMSHUEM
BHEITHUX Bo3jaeicTBuil (mpuniun Jle latense);

c()OPMHPOBAHHOCTh YMEHUS XapaKTE€pU30BaThb XHWMHUYECKHE PpPEaAKIUH,
JeXalmuye B OCHOBE NPOMBIIUJIEHHOTO IIOJYYEHHsS CEPHOM KHCIJIOTBHI, aMMHaKa,
oOlye HayyHble MPUHIMIBI XUMUYECKUX IPOU3BOJCTB; IE€JI€CO00Pa3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEeHUs COOTHOLLECHUS PUCK-TI0/Ib3a;

c(OPMHPOBAHHOCTh BJIAJICHUA CHUCTEMOM 3HAHM O METOJaX HAYYHOTO
MO3HAHUS SIBJICHUN NpHUpPOABI — HAONIOACHUE, H3MEpPEHUE, MOJEIMPOBaHUE,
AKCIIEPUMEHT (peabHbId U MBICIEHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHUS PUMEHSTh 3TH 3HAHUS [TPU SKCIIEPUMEHTAIIBHOM HCCIIEOBAaHUU BEILIECTB
U Uil OOBSICHEHUS] XUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJIE,
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM )KU3HH;

c(OpPMHPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMUA M TPEICTABICHUAMH APYIMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOTO TTOHMMaHUsl MaTepuaIbHOIO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHl: C HCIOJIB30BAHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA rasza 1o M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYACTBYIOLIMX B PEAKIMU BEIIECTB; TEIJIOBOTO 3(dekra
peaKkuuy; 3Ha4eHUs BOAOPOAHOTO IMOKA3aTeNsl pacTBOPOB KHUCIOT U ILEJIOYER C
M3BECTHON CTENEHBbIO IUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTAa PEAKLUHH, €CIU OJAHO W3 MCXOJHBIX BELIECTB JTaHO B BHUJE pacTBOpa C
OTIpeICIEHHOM MacCOBOM J10Jie pacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); JOJU BBIXOJA MPOAYKTAa pEaKIUuu; OOBbEMHBIX OTHOILIECHUMN
ra3os;



c(hOpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IJIAHUPOBATh M TIPOBOIUTH
XUMUYECKUNA  IKCIEPUMEHT  (MpPOBEACHUE  peakluii HOHHOTO  OOMEHa,
MOJTBEPKIACHUE KAUYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, OINpECIICHNE
Cpelbl PpacTBOPOB BEHIECTB C TMOMOIIbIO HHIUKATOPOB, H3yYEHUE BIUSHHUS
pasmTuYHBIX  (PAKTOPOB HA  CKOPOCTh XHMHYECKOW  pPEaKIUU, PEIICHHE
OKCIIEPUMEHTAIBHBIX 3amad 1o Temam «Meramie»y u  «Hemeramie») ¢
cOOJII0/IEHUEM TpaBUil O€30MacHOr0 OOpaIleHus ¢ BEIECTBAMU U JIaDOpaTOPHBIM
obopynoBanueM, (GopMylIupoBaTh I1e€Jb HCCIEIOBaHUS, MPEACTABIATh B
pasnuyHOi (GopMe pe3yabTaThl IKCIICPUMEHTA, aHAJTU3UPOBATH W OILCHWBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUM: COOJIIOIATh MPABUIIA MOJIH30BAHUS XUMHUECKON
Mocyiol M Ja0OpaTOpHBIM 00O0pyAOBaHHWEM, OOpalleHUs] C BeEIIeCTBaMH B
COOTBETCTBHH C HWHCTPYKIIUSMHU TIO BBITOJHCHHIO JIAOOPATOPHBIX XHMHYECKHUX
OTBITOB, HKOJOTMYECKH I1€JIECOO00pa3HOTr0 TOBEACHUS B OBITY U TPYIOBOM
JIESTEILHOCTH B IEJSIX COXPAHEHHUsI CBOETO 37I0POBbS, OKPYXKAIOIIEH MPUPOIHON
Cpembl W JIOCTIDKCHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh OITACHOCTH
TOKCHYECKOTO JCHCTBUS HA YKUBHIC OPTaHU3MBI OMPEACIEHHBIX HEOPTaHMICCKUX
BEIIECTB, OHUMas cMbIci nokazatens [1/1K;

chOpPMHUPOBAHHOCTh YMEHUMW: OCYHICCTBIATh ILIeJICHANPABICHHBIA TOUCK
XUMUYECKON MH(GOPMAIMHU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHasi U y4eOHO-HayqIHas
JTUTEpaTypa, CpeacTBa MaccoBOM MH(popManuu, MIHTepHeT u npyrue), KpUTHIECKH
aHAJIM3UPOBATh XMMHUYECKYI0 HWH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.
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3.2 P A Aeria 21 1

keToHbl. KapboHoBbie Kucinotel. CloxHbIC




a¢upsl. Kupbl

3.3 VYrneBoasl 9
Hroro no pazaeny 41
Pa3nen 4. A3oTcoaepikainiue OpraHnyecKkue coeTHHeHust

4.1 AmuHBI. AMUHOKHCIIOTHI. benku 12
Uroro no pazneny 12

Pa3nes 5. BoicokomolieKyJ/isipHble COeIUHEHHUS

51 BricokoMonekynsipHble COeTUHEHUS 6

Uroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/n P Kontpoabnbie | IlpakTuyeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTnueckue 0OCHOBBI XHMHH
Ctpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepuoanueckas cucteMa XUMHUYECKUX 9
anemeHToB /1. 1. Menneneena
12 Crtpoenue BemectBa. MHOrooopasue 1
' BEILIECTB
13 XUMHUECKUE PEAKIIUT 19 3
Hroro no pazneny 39
Pa3nen 2. Heopranmdyeckasi XuMus
2.1 Hewmeranmnbt 31 3
2.2 Mertamibl 23 2
Hroro no pazneny 54
Paznen 3. Xumus v :KM3Hb
31 MeToasl MO3HAHUS B XUMUH. XUMHS U 9
' KHU3Hb
Wroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC
[IpoBeneHne ypokoB €O 3HAKOM * MPEAYCMOTPEHO C UCIOJIb30BAaHUEM 000pY10BaHUS IIEHTpa « Touka pocTay.

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtposabsubie
padoThI

IIpakTHueckune
padoThI

JlaTa
HU3y4eHUst

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchbl

Hpez[MeT 1 3HA4YCHUC OpraHquCKOﬁ
XUMHUHU, ITPCACTABICHUEC O MHOFOO6pa3I/II/I
OpPraHu4YCCKux COG,Z[I/IHCHI/Iﬁ

DJIEKTPOHHOE CTPOCHHUE aTOMa YTiIepoia
(ocHOBHOE M BO30YKIEHHOE COCTOSIHUA).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepojia

XI/IMI/I‘-IGCKaSI CBS3b B opraHqucm/Ix
COeTMHEHUSIX. MeXaHu3Mbl 00pa30BaHMs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3eH

Teopust CTpOCHHS OPraHUYECKHX
coenquHenuil A. M. bytneposa

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAs. DIIEKTPOHHBIE

3¢ (heKTH B MOJIEKyIaX OpraHUYeCKUX
COETMHEHUI

[IpencraBnenue o knaccupuKauu u
cucrematnueckas HomeHkinarypa (IUPAC)
OpPraHUYECKUX BEIECTB




Knaccudukanus peakiuii B OpraHHIeCcKOi
XUMHH

CucreMmarusanys 1 00001eHrEe 3HAHWI 110
TEME

AJKaHBI: TOMOJIOTHYECKHM psifl, 001ast
dopmyna, HOMEHKIATypa U U30MEpHs,
3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

10

duznueckre U XMMHYECKUE CBOMCTBA
AIKAaHOB

11

HaxoxxnaeHnue ankaHoB B Ipupoxac.
CriocoOsbl MOJIYYCHHS U IPUMCHCHUC
AJIKaHOB

12

[{uknoankansl: obuias popmyna,
HOMEHKJIaTypa U U30MepHsi, 0COOEHHOCTH
CTPOEHUS U XUMUUYECKHX CBOMCTB, CITOCOOBI
NIOJTy4YEHUsI U IPUMEHEHUE

13

Pemenue pacu€THpIX 3a1a4 Ha
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI
OPraHUYeCKOro BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJSAIINX B €T0
cocraB. CucreMaru3aius 1 0000IIeHHE
3HAHUM 10 TEME

14

AJIKEHBI: TOMOJIOTHUECKUHN psizl, o01as
dbopMyIa, HOMEHKJIATYpa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrtpyKTypHas U IMC-TPaHC-U30MEPHS
AJIIKEHOB




duznueckre U XMMHUYECKUE CBOMCTBA

15 ankeHoB. [IpaBriio MapkoBHUKOBA

16 CniocoObl TOTy4eHHs U IPUMEHEHHE
AJIKEHOB
*[IpakTudeckas padota Ne 1 mo Teme

17 "[lonyuyeHue sTUIEHA U U3YYEHUE €r0
CBOMCTB"
Pemenne pacu€THbIX 3a7a4 Ha

18 orpeesieHue MOJISKYIISIPHOHN (hOpMYJITBI
OpPraHHYECKOTO BEIIEeCTBA
ATnKagueHsl: COnpsKEHHBIE,

19 U30JIMPOBAHHbBIE, KYMYJIHUPOBAaHHBIE.
Oco0eHHOCTH AIIEKTPOHHOI'O CTPOEHUS

20 XUMHUUYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CniocoObl TOJTy4eHHs U IPUMEHEHHE
AJIKaTUCHOB
AJKUHBI: TOMOJIOTHUECKU psifI, 001mas

29 dbopMyna, HOMEHKIATYypa, MEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
buznyeckue cBoiicTBa

23 XUMHYECKUE CBOMCTBA AJIKUHOB

24 KauecTBeHHbIC peakiuy Ha TPOMHYIO CBSI3b

o5 CniocoObl TOTy4eHHs U IPUMEHEHHE
AITKHHOB

26 Pemenue 3aga4: pac4€Thl 0 ypaBHEHUIO
XUMHYECKON peaKkuu

27 CucremaTtu3zaiys 1 00001eHNEe 3HAHUH 110




TEMC

28

ApeHBI: TOMOJIOTHYECKUH psiJI, o01Iast
dbopmysa, HOMEHKIIATypa. IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OcH30J1a ¥ TOJTyoIa, UX (Pu3ruecKue
CBOICTBa

29

XHUMHUYECKUE CBOKCTBA aPEHOB: PEAKLIUH
3aMeILEHUs

30

XHWMHUYECKUE CBOKCTBA aPEHOB: PEAKLIUH
IIPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB
OeH301a

31

Oco0EeHHOCTH XUMHUECKHUX CBOIICTB
CTHpOJIa

32

Pemenue pacuéTHbIX 3a1a4 Ha
ofpeieNieHre MOJIEKYIISIpHOU (GOpMYyIIBI
OpPraHMYECKOTO BEIIECTBA

33

CniocoObl TOTy4eHHs U IPUMEHEHHE
apeHoB

34

I'enernueckas cBSI3b MCKIAY pa3JIMUHBIMU
KJ1acCaMH yIrji€BoJOpOJ0B

35

PacuéTthl Mo ypaBHEHUSIM XUMHUYECKHX
peakmuii. CucremaTtu3anus u 00001eHne
3HAHUM 110 TEME

36

[Ipupoaustii ra3. [lonyTHble HEPTSIHbIE
rassl

37

KameHHbI# yroib  IPOAYKTHI €ro
nepepadboTKu

38

Hedtp 1 criocoOb1 €€ mepepaboTKu.




[Ipumenenue npoaykToB nepepadboTKu
HeDTH

39

I'eHeTnueckas cBI3b MCXKIY pa3IMYHbBIMU
KJlacCaMH yIrj€BOJOpPOJ0B

40

["anoreHonpon3BOIHBIE YTIIEBOIOPOIOB:
AIIEKTPOHHOE CTPOCHHE; PEAKIINU
3aMelleHus TaloreHa

41

JlewicTBue mienoyei Ha
rajoreHnpoun3BoiHbIe. B3anmoaeictere
JUTAIOT€HAIKAHOB C MAarHUEM U IUHKOM

42

Cucrematu3zanus 1 0000IIeHIE 3HAHUH 110
pazneny "YrieBonopoasr"

43

KonTposabHas pabota no reme
"Vraesogopozs!"”

44

[IpenensHbBIe OAHOATOMHBIE CIUPTHI:
TOMOJIOTMUECKUH psifl, o011ast popmyia,
CTPOCHHUE MOJICKYII, H30MEPHS,
HOMEHKJIaTypa, KJaccu(ukanus,
¢du3HYecKre CBOMCTBA

45

XHUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJIHOATOMHBIX CIIUPTOB

46

CriocoObl MOTy4YeHus ¥ IPUMEHEHHE
OJTHOATOMHBIX CITUPTOB

47

[IpocTeie 23¢upbl: HOMEHKIATypa U
U30MepHUst, 0COOEHHOCTU PUINIECKUX U
XUMHUYECKUX CBOUCTB

48

MHoroaroMHbIe CIIUPTHBI: STUJICHITIMKOJIb U
TIIMICPHUH, UX (1)PI3PI‘-I€CKI/IQ U XUMHUYCCKUC




CBOMICTBA

CriocoObl TOMy4YeHuUs ¥ IPUMEHEHHE

49 MHOTOQTOMHBIX CITHPTOB

50 DeHoII: CTPOSHHE MOJIEKYJIB, (pr3nuecKue
cBoicTBa. TOKCHYHOCTH (heHOIIa

51 XuMHYECKUe CBOMCTBA eHoa

59 CniocoObl TOTy4eHHs U IPUMEHEHHE
¢denomna
*[IpakTuyeckas padora Ne 2. Pemenue

53 HKCIIEPUMEHTAJIbHBIX 33/1a4 I10 TEME
"CrnupTtsl U eHobl"

54 Cucremaru3zaius 1 00001IeHre 3HaHUH 110
TeMe
AJbJIeru/ibpl U KETOHBI: DJIEKTPOHHOE

55 CTpoeHHE KapOOHUILHOU TPYIIIIHBL;
TOMOJIOTUYECKHE PsIbI, 001mas Gpopmya,
U30MepHs 1 HOMEHKJIaTypa

56 Anbaeruipl ¥ KETOHBI: GU3NYECKUE
CBOWCTBA; PEAKINH MTPUCOSANHEHHUS

57 Peakiinu okvCTICHHS ¥ KAUECTBEHHBIC
PEaKIMH abJETUIOB U KETOHOB

58 CrocoObI MOTyYeHUS AJTbICTHUIOB U
KETOHOB
OHOOCHOBHBIE NpeieNbHbIE KApOOHOBHIE

59 KHUCJIOTBI, 0COOEHHOCTH CTPOESHUS UX
MOJIEKYJI

60 N3omepus u HOMeHKIaTypa KapOOHOBBIX

KHCJIOT, UX (pU3HUecKue CBOCTBa




61

XUMHUYECKUE CBOMCTBA MPEACIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM
KHCIOTHL. MHOT000pa3ue KapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOWCTB: HENIPENEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTMKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BhICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObI TOTY4YEHUs U IPUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CrnosxHble 3QUpbI: TOMOJIOTUYECKUH psf,
oOmas popmysa, U30MepHs U
HOMEHKJIaTypa

67

dusnyeckne 1 XMAMUIECKUE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a1a4: IO ypaBHEHUIO
XUMHYECKON pPEaKIMH, Ha ONIPEEICHHE
MOJIEKYJISIPHOM (POPMYITBI OPTraHUYECKOTO
BEILIECTBA

69

*[IpakTuyeckas padbota Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"KapOoHoBsle KUCTIOTHI. CroxkHbIE 3(UPHI"

70

Kupsti: ctpoenue, pusndeckue u
XUMUYECKHE CBOMCTBA (THAPOITH3)




71

OcoOEHHOCTH CBOWCTB KUPOB,
COJIeprKalINX OCTATKU HEMPEeIeIbHbBIX
YKUPHBIX KUCIOT. JKupsl B mpupojie

72

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, X Moromee aeticteue. [lonarue o

CHUHTCTUYCCKUX MOIIINX CpeI[CTBaX
(CMC)

73

['eHeTnyeckas CBSI3b YII€BOJOPOAOB U
KHUCJIOPOJICO/IEPIKALIUX OPraHUYECKUX
BEIIIECTB

74

Pacuérel mo ypaBHEHUSIM XUMUUECKHX
peakiuit

75

Cucremarusanus 1 00001eHUE 3HAHUM 110
TeEME

76

OO11ast xapaKTepuCTHKA YTIIEBOIOB U
KJaccu(uKalus yrieBoaoB (MOHO-, TU- U
HoJIcaxapubl)

77

Monocaxapusl: (pU3NYECKUE CBOWCTBA U
HaxXO0JIEHUE B MIPUPOJIE

78

HpI/IMCHeHI/IC TJIIOKO3EI, €€ 3HaueHUE B
KUBHCACATCIbHOCTH OpraHu3sma

79

Jucaxapuabl: caxapo3a, MajabT03a U
nakro3a. Haxoxnenue B npupoje u
IIPUMEHEHNE IUCaXapyI0B

80

[Tonucaxapupl: CTpOEHHE MAaKPOMOJIEKYI,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
MIPUMEHEHUE

81

[Tonsatue 06 NCKYCCTBEHHBIX BOJIOKHAX




82

Pemrenne PaCUYCTHBIX 3a7a4 Ha
OmnpeaACIICHUE N0JIU BbIXOJa IIPOAYKTA
pPC€akiru OT TCOPCTUYCCKHU BO3SMOKHOI'O

83

CucreMmarusanys 1 00001eHrEe 3HAHW 110
pasneny

84

KonTposnbhas padora no reme
"Kucnopocoaepxaiiiue opraHu4ecKue
coenrHeHus"

85

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIeKYJI, o011as hopmyiia, H30Mepus,
HOMEHKJIaTypa U (pU3M4eCcKHe CBOWCTBA

86

XuMHUJecKre CBOHMCTBA aJ'II/I(baTI/I‘leCKI/IX
aMHHOB

87

AHUJIMH: CTpOEHHE aHUJINHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

88

CriocoObl NOTy4YeHUs U IPUMEHEHHE
annpaTHYECKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIATypa 1
n3zomepusi, pusnvecKre CBONCTBA.
OTtaenpHbIE MTPEICTaBUTENH O
AMHHOKHUCIIOT

90

XuMudecKre CBOMCTBAa aMHHOKHUCIIOT, MX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ TUIPOJIU3 TIETITHIOB

91

benku xak npupoaHbIe MOJTUMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMHUYECKHE CBOUCTBA OEIKOB

93

A3oTcoepKanie reTepouKInIecKue




COCAMHCHUS. HYKJ'ICI/IHOBBIe KHUCJIOTHI:
COCTaB, CTPOCHUE U Oouoaoruyeckas POJIb

94

*[IpakTraeckas padora Ne 4, Perenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe
"A3oTcoaeprKalie opraHu4ecKue
coequuenus"

95

*[Ipaktuyeckas padota Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coequueHun"”

96

KonTtponpHast pabora o Teme
"A30TcoAepKaIle OpraHM4eCcKre
coequueHus"

97

OcCHOBHBIE TOHATUS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/Ibl MX CUHTE3a —IIOJINMEpU3aus 1
MTOJINKOHICHCALIHS

98

[Tnactmaccel. YTunu3zanus u nepepadboTka
IJIACTUKA

99

OnacToMepsl: HaTypalbHbIH
CUHTETHUYECKHE KaydykH. Pe3nna

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHtetTnyeckue. [loaumMepsl crienmanbHOro
Ha3HAYCHMUS

101

*[IpakTuueckast padota Ne 6. Pemenue
AKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"Pacrno3HaBanue IacTMace ¥ BOJIOKOH"

102

O0001IeHUE ¥ cCUCTEMATU3ALIUSA




M3YYEHHOTO MaTepHasa 1o TemMe
"BricOKOMOIEKYAPHBIE COCTUHEHUS "

OBIIEE KOJIMYECTBO HACOB I10

[TPOI'PAMME 102




11 KJIIACC
[IpoBeneHne ypokoB €O 3HAKOM * MPEAYCMOTPEHO C UCIOJIb30BAaHUEM 000pY10BaHUS IIEHTpa « Touka pocTa.

KosnuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kourposbubie | IIpakTuyeckue
n/n Bcero u3yyeHHs1  o0pa3oBaTeJbHbIE
padoTsbI padoThbI pecypes!
1 Atom. CocTaB aTOMHBIX si/iep. XUMUYECKUH 1
aneMeHT. M30Tombl
5 CrtpoeHue 371eKTPOHHBIX 000710YEK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Knaccuduxkanus XaMHYeCKUX 3JIEMEHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenienenne 31eKTpOHOB 110 aTOMHBIM 1
opouTaIsIM
ONeKTPOHHbIE KOHPUTYPALIUHU aTOMOB
) 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUU
5 ONEeKTPOHHbIE KOHPUTypalliy HOHOB. 1
ONEeKTPOOTPULIATEIBHOCTD
IIepnoanueckuii 3akoH u [lepuognueckas
7 CUCTEMA XMMHUYECKUX ieMeHToB /1. 1. 1
MeneneeBa, CBs3b C COBPEMEHHOM TEOPUEU
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 1

IMMPOCTBIX U CIIOKHBIX BCUICCTB I10 I'pyIilaM U




nepuoaam

CucreMmarusanus 1 00001eHYE 3HAHUM 110
TEME

10

Bunasl xumudeckoit ¢Bsi3u. MexaHU3MBbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoNeKyIsipHbIe
B3aHMOJICHCTBHS

11

BasieHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM

12

Hpe,I[CTaBJ'IeHI/IH O KOMIIJIICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKIJIATYpa

13

BemectBa MOJEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs. THrmbl
KPUCTAJTIMYECKUX PEIIETOK U CBOMCTBA
BEILECTB

14

ITonsTue o AUCIICPCHBIX CUCTEMaAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX pacTBOpax

15

HcruaHbIE pacTBOPHI: HACBHIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnoruapatsl

16

CnocoObI BBIpaXE€HU ST KOHIICHTPAIIHHI
pacTBOPOB

17

Pemenne 3amay ¢ UCIIOIB30BaHUEM ITOHATHI
""MaccoBas 107151 pacCTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

18

Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKUX BEIECTB




19

CucreMmarusanus 1 00001eHYE 3HAHUH 110
TEME

20

KoHnTtpoinbnas pabora mo remam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuoanueckas cucreMa XUMHUYECKUX
anemenToB /1. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

21

Knaccudukanmss XaMUYeCKHX peakivii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMUU.
3aKOH COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILICHUS SHEPTUH ITPH
XUMHYECKUX PEaKIUsIX

22

TenoBbie 3 PEeKTh XUMUYECKUX PEAKIIHIA.
TepMoxuMuyeckue ypaBHEHUS

23

Brrunciaenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpOoCTh XMMHYECKOU peakiinu, eé
3aBUCHUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
Karanus u karanuzaTtopsl

25

I'omorenHsbIe U reTeporeHHble peakuuu

26

*[Ipaktudeckas padbota Ne 1 mo reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTb XUMHUUYECKOU peakinu"

27

OOpaTuMbie 1 HEOOPATUMBIE PEAKIIHH.
XUMHUYECKOE PABHOBECHE

28

*[IpakTndeckas padota Ne 2 mo reme
"BnusHue pa3nuyHbIX GaKTOpOB HA
MOJI0KEHUE XMMUYECKOT0 paBHOBECHUS"




DneKkTponuTHdeckas aucconnanys. CUibHbIE

29 U cia0bIe 2JIeKTpouThl. CTeneHb
JCCOIMALINN
Honnoe npousseaenue Bojbl. Cpenia BOJHBIX

30 pacTBopoB. Bomopoausiii mokazarens (pH)
pactBopa

31 I'maponns coneii. Peakuuu, nporekaronme B
pacTBOpax 3JIEKTPOIUTOB
*[IpakTudeckas padorta Ne 3 mo reme

32 "XuMu4ecKe peakiuy B pacTBOpax
AJIEKTPOJIUTOB"
OKUCIUTENEHO-BOCCTAHOBUTEIBHBIE

33 peaknuu. BaykHelme OKUCIUTEIU U
BOCCTAaHOBUTEIN

34 MeTto/1 31eKTPOHHOTO (37I€KTOHHO-MOHHOTO)
Oananca

35 DJEKTPOITU3 PACTBOPOB M PACTIIIABOB
BEILIECTB

36 Pemenue 3ana4 pa3ianMyHbIX TUIIOB

37 Pemenue 3a1a4 pa3iMdHbBIX THIIOB

38 Cucremartu3zanus u 0000IIeHIe 3HAHUH 110
TeMe "XumMnueckue peakuu'

39 KonTponbhas pabora no teme "Xumuueckue
peaxkuun"
[Tonoxenune Hemerannos B [leproanueckoin

40 CUCTeMe XUMHUYeckux sneMeHToB /1. 1.

MemnieneeBa 1 0COOEHHOCTH CTPOCHHS UX
aToMOB. PU3NUYECKHE CBOMCTBAa HEMETAIJIOB




AmoTponusi HeMETaIoB (Ha IpUMeEpe

# KHCJIOPO/J1a, cephl, hocdopa u yriepoia)

42 Bopopon: nonyuenue, pusnueckue u
XAMHUYECKHE CBOMCTBA. ['napu bl
l"anorensl: HaX0XIEHUE B IPUPOJIE, CIIOCOOBI

43 MoJTyueHusl, PU3NYECKUE U XUMUYECKHE
CBOICTBa
l'anorenoBonopoasl. Baxuerimue

44 KHUCITIOPOJICOIEPIKALIIE COCTUHEHUS
raJoreHoOB
JlabopaTopHblie U TPOMBIIIIICHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
rajoreHoOB U UX COCIMHEHUI
*[IpakTuyeckas padbota Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"T"amorensr"

Kucnopon: naboparopusie u

47 MIPOMBITIIJICHHBIE CTIOCOOBI TIOTYUEHHS,
¢buznueckue u xuMudeckue coiicrea. O30H.
[IpumeneHne KuCIOpoaa U 030Ha

48 OKcHUIBI ¥ IEPOKCHIBI

49 Peuienue 3a1ay pa3nuyuHbIX TUIIOB
Cepa: HaXOXAEHUE B IPUPO/IE, CIIOCOOBI

50 MOJIy4eHus!, PU3NYECKUE U XUMUUECKHE
CBOICTBa

51 CepoBoaopo1, Cynbhuast

59 Kucnoponcoaep:xaiiue coeTMHEHUs CEPBHI.

OCOOEHHOCTH CBOUCTB CEPHOM KUCIOTHI




*[IpakTraeckas padota Ne 5. Pemenue

53 SKCIIEpUMEHTaIbHBIX 3a1a4 1o Teme "Cepa u
eé coequueHus"
A30T: HaXO0X/I€HHE B IPUPO/IE, CIIOCOOBI

54 NOJy4YeHUs1, PU3NUECKUEe U XUMHUYECKUE
CBOMCTBA. AMMMAK, HUTPU/IbI

55 Kucnopozacoaep:xamme coeTuHEHNS a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [Ipumenenwne a3ora U €ro COeTMHEHHH.
A3oTHBIE yoOpeHus
®Dochop: HaXOKACHUE B IPUPOJIE, CIIOCOOBI

o7 MOJyueHus!, PU3NYECKUE U XUMHUYECKHE
cBorictBa. Dochuasl u hochuH

58 Oxkcunsl pochopa, pochopcoaepxaniue
kucaoTbl. Comu pochopHON KUCTOTHI

59 [Tpumenenue pocdopa u ero coeJMHEHUH.
®dochopHbie ynoOopeHust
*[IpakTudeckas padora Ne 6. Pemenune

60 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TeMe "A30T 1
dbocdop u ux coenuHeHus"
Yrnepon: HaXxOXJIeHHE B TIPUPO/IE,

61 AITOTPOIHBIE MO (UKAINH;, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

62 Oxkcun yraepoaa(Il), okcup yrnepona(IV),
yroJIbHas KHCIIOTa U €€ CONH

63 Pemenue 3ana4 pa3ianMyHbIX TUIIOB

64 KpemHunii: Haxox1eHre B IPUPO/IE, CIIOCOOBI

NOJy4YeHUs1, PU3NUECKUE U XUMUYECKHE




CBOMICTBA

Oxcun kpemuus(IV), kpeMHueBas Kuciora,

65
CHJINKATBI

66 IIpuMeHeHne KpeMHHUS U €0 COCTUHEHUM.
Crekii0, €ro noyiyueHue, BUAbI CTEKIIa

67 Pemenue 3ama4 pa3nuyHbIX THIIOB

68 Cucrematu3zanus 1 00001IeHIE 3HAHUH 110
teme "Hemeramibr"

69 KonTponpHas padora o reme "Hemeramsr"

70 AHanu3 pe3ysbTaToB KOHTPOJIbHOM paboThl,
KOPPEKIHSI OIIHOOK
[Tonoxxenue metamoB B [lepuonnyeckoii

71 CUCTEME XMMHUYECKHUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI ANEKTPOHHBIX
000JI0YeK aTOMOB METAJLIIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpumeHneHne MeTaIoB B ObITY U TEXHUKE

73 CmuiaBsl MeTasuioB. Kopposust MeTaiios

74 Pemenue 3ana4 pa3anMyHbIX TUIIOB
DIIEKTPOXUMUYECKUHN Pl HAPSKEHUN

75 MeTasuioB. O01Ire crmocoObl MOTydeHUS
METAJUIOB
O61mas xapakTepucTuka MeTamioB [A-
rpymisl [leproanyeckoi cucteMbl

76 XAMHUYECKUX 3JIEMEHTOB. HaTpuii u kanui:

nosyueHue, Gu3ndecKkue 1 XUMHUIECKHe
CBOMCTBA, IPUMEHEHHE MTPOCTHIX BELIECTB U
WX COEIUHEHUN




77

O6mras xapaktepucTruka metayos |A-
rpymsl llepruoauyeckoi cucrteMsl
XAMHUYECKHUX 3JIEMEHTOB. Maruui u
KaJbIUi: OTy4YeHue, (PU3nIecKue u
XHMHYECKHE CBOMCTBA, IPUMEHECHHUE
MIPOCTHIX BEIIECTB U UX COEIMHEHUI

78

KéctkocTb BOJIbI U CLIOCOOBI €€ yCTpaHEHUs

79

AJTIOMUHMI: MMOJIYYCHHC, (1)I/ISI/I‘ICCKI/IG u
XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

80

AmpoTepHbIe CBOHCTBA OKCHJIA U
TUAPOKCHUIA ATFOMUHMS,
TUIPOKCOKOMILIEKCHI aJTFOMUHUSA, UX
IPUMEHEHHE

81

Pemenne 3a7la4 pa3JIMYHbIX TUIIOB

82

*[IpakTnyeckas pabora Ne 7. Pemenue
9KCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"MeTtasl IJ1aBHbIX oArpymnm"”

83

OO6m1as xapakTePUCTHKA METAJIIIOB
no6ouHbIx noarpymni (b-rpymm)
[lepronnveckoit CHCTEMBI XHMUYECKIX
HIIEMEHTOB

84

DuU3nYeCKUe U XUMUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX IPUMEHEHNE

85

Baxwuelinme coeMHeHUsI MapraHiia.
[TepmaHranat Kanusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

duznueckre 1 XUMHUUECKHE CBOMCTBA JKejre3a
u ero coenuHeHun. [lomydenue u




IIPUMCEHCHUEC CIIJIaBOB XKEJIC3a

dusuyeckue U XUMUYECKHUE CBOMCTBA MEIH U

87 €€ COCIMHEHUH, UX IPUMEHECHHUE
Du3nyecKue 1 XMMHYECKNUE CBOKMCTBA [IMHKA

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
' IpOKCOKOMITIEKCHI ITTHKA
*[Ipaktuueckas padota Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33]1a4 I10 TEME
"MeTasisl TOOOYHBIX MOArpyMI"

90 Pemrenne 3a1ay pa3iMuHbBIX THITOB

o1 O06o0011eHre U cucTeMaTH3aIus U3Y4eHHOTO
Marepuaiia o treme "Metauib"

92 Kontponbnas padota nmo teme "Meramibr"

93 AHanm3 pe3ylbTaToB KOHTPOIBHOM PaboTHI,
KOPPEKIIHSI OIIHOOK
Ponb xumun B obecrieueHUN yCTOWYMBOTO

94 pa3Butus yenoBedecTsa. [lonsTtue o
HAyYHBIX METOJIaX UCCIIEJIOBAHMSI BEIIECTB
HayuHble mpuHIIUTIBI OpraHu3alnuu

05 XUMHYECKOTO MMPON3BO/ICTBA.
[TpompIlIUIEHHBIE CTTOCOOBI MTOTYYCHHSI
BaKHEHIITNX BEIISCTB

9% XUMHUUECKOE 3arpsI3HEHUE OKPYKaroLen
Cpebl ¥ €ro MOCIIeICTBUS

97 XHMHMS 1 340POBBE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xnmug nuimy. Pois xumun B o0ecrieueHnn

[MUILEBON OE30MaCHOCTH




99 Kocmernyeckue u napdromepHbie CpeacTBa. 1
beiToBas xumus
XuMus B CTpOUTENIbCTBE. BaxkHeiimue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepHabl

101 XHUMHUS B CEJIBCKOM XO3KCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE yI00pEHUs

102 Cucremaru3zaius 1 00001IeHre 3HaHUH 110 1
TeMe

OBLIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 kinacc- yriyonennstii yposenb / Epemun B.B., Kyzemenko H.E.,
Hpo3nos A.A., Jlynun B.B.; non penakiueit Jlynuna B.B., O0uiectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEpHOE 00IIECTBO
«3marensctBO «lIpocsenienuey

Xumus, 11 kiacc- yrinyonennsiit yposenb / Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., Jlyaun B.B.; nox penakiueii Jlyauna B.B., O6mecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00I1IECTBO

«3marensctBO «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

Xumus. YrayoneHHsld Kypc moarotoBku k EI'D | [Ipo3noB Auapeit
AmnaronbeBuy, AutunuH Poman JIbBoBUY

Kyssmenko H.E. Hauana xumumn: 11 noctynaromux B By3sl | [lonkoB Bacumii
Anpapeesud, Epemun Bagum Biagumuposuy

Pabouas nporpamma no xumuu 10-11 knacc- yrimy0OneHHbId ypoBeHb JIuHus

YMK Jlynuna ®@I'OC

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET
http://my.mail.ru/community/chem-textbook/

http://him-school.ru


http://my.mail.ru/community/chem-textbook/
http://him-school.ru/

http://school-sector.relarn.ru/nsm/

http://www.chemnet.ru


http://school-sector.relarn.ru/nsm/
http://www.chemnet.ru/




