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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma mo XMMHM Ha ypOBHE CpeqHEro oOmiero oOpas3oBaHus pa3zpaboTaHa Ha OcHOBe DenepanbHOIO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @eneparumny, TpeOOBaHMA K pe3ysbTaTaM OCBOCHUS
dbenepanpHOl  OOpa3zoBaTeNbHOM TmporpamMmbl  cpeaHero obmero o6pazoBanusas(POIl COQO), mnpeacTaBlIeHHBIX B
®denepaibHOM TOCYIapCTBEHHOM oOpasoBaTenbHOM cTaHgapte COO, c¢ yuérom Konuenuuu mnpemnoaaBaHus y4eOHOTO
npeameTa «XuUMHsD» B 00pa3oBaTellbHbIX —oOpranuzanusx Poccuiickod @exnepauuu, pealv3ylOIIMX OCHOBHbBIE
oOpa3oBarenbHbIE MPOrPaMMbl, U OCHOBHBIX TOJIOKeHHUI «CTparerun pa3BuTHs BocnuTaHusi B Poccuiickoit denepainu Ha
nepuon g0 2025 roga» (Pacniopspkenune [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha YpOBHE YriayOnEHHOTO M3YyUEHHUs 3aHMMAET BaXXHOE MECTO B CUCTEME €CTECTBEHHO-HAy4YHOI'0 0Opa30BaHMs
yuamuxcs 10-11 kmaccoB. M3yueHue mnpemmera, peanuszyemMoe B YCIOBUSX AuddepeHIIMpoBaHHOTO, MPO(MIBHOTO
oOydeHHs, MPU3BAHO OOECMEeYUTh OOUIE00pPa30BATENbHYI0 W OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUIsl aJanTali UX K OBICTPO MEHSIIOIIMMCS YCIOBHUSIM >KM3HM B COIMYME, a TakKe A NpPOAOKEHUs
oOyueHHusi B OpraHu3alMsIX MNpPo(ecCHOHAIBHOIO 00pa30BaHUs, B KOTOPBIX XHUMHUS SIBISETCA OJHOW W3 MPUOPUTETHBIX
JTUCIUIUIHH.



B mporpamme mo XxuMuu HazHauy€HUE MpeaMeTa « XUMHs MOJydaeT MOJIPOOHYI0 MHTEPHIPETALNIO0 B COOTBETCTBUU C
ocHoBornonaramumu nonoxeHusMu PI'OC COO o B3auM0o00yCIOBICHHOCTH 1IENeH, coiepKaHusl, pe3yabTaToB 00yUYeHuUs
U TpeOOBaHWN K YPOBHIO TOATOTOBKH BBITYCKHUKOB. CBHAECTEIHCTBOM TOMY SBISIOTCS CIEAYIOIINE BBITTOJHICMBIC
MIPOTPAMMOM 110 XUMHH (PyHKITUH:

e HMHPOPMALIMOHHO-METOUYECKasA, peaau3alus KOTOpPOH oOecrneynBaeT IMOJIy4YEeHUE TMPEJCTAaBICHUS O MeJX,
coliepKaHUM, OOIIell cTpareruu OOy4YeHHUs, BOCHUTAHUS W PAa3BUTHUS OOYy4YaIOIIUXCSA CPEACTBAMHU IIpEeAMETa,
M3y4yaeMoro B paMKax KOHKPETHOTO poQuis;

e OPraHU3alMOHHO-TUIAHUPYIOWIAS, KOTOpas MPEAyCMATPUBACT OIPEIACICHUE: IPHUHIIMIIOB CTPYKTYPUPOBAHUS U
MOCJIEA0BATEILHOCTH HU3YYEHUsI Y4EOHOTO Marepualia, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHK;
NOJIX0/I0B K (hOPMHUPOBAHUIO COJECP>KATEILHON OCHOBBI KOHTPOJII W OLIEHKH OO0pa30BaTENbHBIX JTOCTHXKCHHIM
oOy4Jaronuxcsi B paMKax UTOrOBOM aTTeCcTaluu B (hopMe eIMHOT0 TOCYJapCTBEHHOTO IK3aMeHa M0 XUMUH.

[Tporpamma a1t yriiyOJn€HHOTO U3yYEHUSI XUMUU:

e YCTAaHABIMBACT HWHBApPUAHTHOE MPEIMETHOE COJep>KaHHe, O00s3aTeNIbHOE /I HU3Y4YEHUS B paMKaX OTJEIbHBIX
npoduiied, NpeaycMaTpruBaeT paclpeiesieHue U CTPYKTYpPHUPOBAaHUE €ro MO Kiaccam, OCHOBHBIM COAEpPKaTeIbHbIM
JTUHUSAM/pa3iesiaM Kypca;

e JIaéT MPUMEPHOE pacHpeieieHue yueOHOro BpeMEH!, PEKOMEHIYEMOTO JUIsl U3yUEHHUSI OTAECIbHBIX TEM;

e TMpeUIaraeT NPUMEPHYIO MOCIEI0BATEILHOCTh U3YUEHHUSI Y4eOHOT0 MaTepraia ¢ y4€TOM JIOTHUKHU MMOCTPOEHHUS Kypca,
BHYTPHUIIPEIMETHBIX U MEKIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 WHTEPHpPETAIMIO IeNed W 3a7ad HU3y4deHHUs MpeaMera Ha yriyOn€HHOM ypOBHE C Yy4ETOM
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpEAHEro oO0IIero oOpa3oBaHUs, COJACPKATEIBHON XapakTEPUCTHUKU
MJIAHUPYEMBIX PE3yJIhTaTOB OCBOCHUS OCHOBHOW 00pa30BaTEIBHOW MPOTpaMMBbI CpeaHEro o0iiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHBIX
nelcTBU 00y4aroIerocs o OCBOSHUIO COJIEpKaHUS MpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIIMSM B MPOTPaMME MO XUMHH MPETyCMOTPEHA MPEEeMCTBEHHOCTh ¢ O0OyYeHHUEM XHMHUHU Ha

YpPOBHE OCHOBHOTO o00Imero oOpa3oBaHus. 3a TMpeAeiaMH YCTAaHOBJICHHOW MPOTpaMMON MO XUMHUHU OO0S3aTEIbHOU
(MHBapHaHTHOM) COCTaBJIAIOLIEH CcoAepX aHUus ydeOHOro mnpeamera «XHUMHs» OCTaETCs BO3MOXKHOCTH BbIOOpa €ro



BapUATUBHON COCTaBJISIONICH, KOTOpasi JIOJDKHA OIPEACNSIThCS B COOTBETCTBUHM C HAMPABICHUEM KOHKPETHOTO Mpodus
o0yueHus.

B cootBercTBUM ¢ KOHIENTYanbHbIMU oJ0xkeHUsIME DI'OC COO 0 Ha3HAUYEHUU TPEAMETOB 0A30BOT0 U YIIyOJEHHOTO
ypoBHEH B cucrteMe AUQGEepeHIUPOBAHHOTO OOY4YEeHHMsI Ha YPOBHE CpEAHEro OOIIero oO0pa3oBaHMS XUMHUSI Ha YpPOBHE
yrayOaEHHOTO U3YYEHHS HAMpPaBIICH HA peai3alyio MPEEMCTBEHHOCTH C MOCIEAYIOIMIUM JTAlOM MOJYyYeHHUS] XUMUYECKOTO
o0pa3oBaHUsI B paMKaxX U3Y4YE€HHS CIECHHUATBHBIX €CTECTBEHHO-HAYUYHBIX U XUMUYECKUX TUCUHUIUIMH B By3aX M OpraHU3alusIX
cpenHero npodeccuoHaIbHOrO oOpa3zoBaHMs. B 3Toil  CBA3M M3ydyeHHE INpeaMera «XHUMHSD» OPUEHTUPOBAHO
MIPEUMYILECTBEHHO Ha PACIIMPEHHUE U YIIIYOJICHHE TEOPETUUECKON U MPAKTUYECKON MOATOTOBKM 00y4aronInuXcsl, BRBIOpaBIINX
onpeaenéHHbId Npo@uiib 00yYeHUs], B TOM YHCIIE C MEPCHEKTUBOM MOCIEAYIOIIET0 MOMyUYeHUsI XUMUUECKOT0 00pa30BaHus B
opranuzanusx npogeccuoHaibHoro odpasoanus. Hapsay ¢ stum, B cBere TpeboBanuit ®I'OC COO k miaHUpyeMbIM
pe3yibTataM OCBOCHUs (penepalibHONM 00pa30BaTEIbHOM MPOrpaMMbl CPEIHEro oOIero oOpa3oBaHUsI M3YYEHHE MpeIMeTa
«XUMHUS» OpPUEHTUPOBAHO TaKKE€ Ha pEHIeHWE 3aJad BOCIUTAaHUSA M COLMAIBHOIO pa3BUTUS OOYyYaloIMXCs, Ha
dbopMUpOBaHHE Y HUX OOIICHMHTEIUICKTyaJIbHBIX YMEHHUH, YMEHUU paldOHAIM3alMd Y4eOHOro Tpyla U OO0O0OIIEHHBIX
CIOCOOOB ACSATENBHOCTH, UMEIOIIMX MEXAUCLUILUIMHAPHBIN, HAMIPEAMETHBIA XapaKTep.

CocraBnsiolmiuMy  IpeaMeTa «XUMHUS» Ha YpPOBHE YINIYOJEHHOTO W3Y4YEHHS SIBISIFOTCS YIUIyOJIEHHBIE KYpChl —
«Oprannyeckas xumus» u «OOIas U HeopraHuyeckas Xumus». [Ipu onpeneneHnn moaxogoB K OTOOPY U CTPYKTYpPHOMR
OpraHM3alMN COAEPKAHUS ITUX KypCOB B IIPOrpaMMe IO XMMHUH 32 OCHOBY NPHUHATHI nojoxeHuss @I'OC COO o paznmnuusx
0a30BOT0 U YIIIyOJIEHHOTO YPOBHEN U3YUEHUS MpEIMETA.

OcHoBy conepkanusi KypcoB «Opranuueckas XuMusi» 1 «O011as 1 HeopraHu4yeckasi XMMHUsD COCTaBIISIET COBOKYITHOCTh
NpEeIMETHBIX 3HAHUW M YMEHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3YYEHHs IpeaMera. JTa cucTeMa 3HaHWM mojyyaeT
ONpefeNEHHOE TEOPETHUUECKOEe JIOMOJHEHHE, MO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OONbIIMN 00BEM
¢dakTonornyeckoro wMarepuana. Tak, Ha yriyOJIEHHOM YypOBHE U3y4YeHHUs IpenMera oOecreueHa BO3MOMXHOCTb
3HAYUTETBHOTO YBEIMUYEHUS 00bEMA 3HAHUM O XUMUYECKUX AJIEMEHTaX U CBOMCTBAX MX COECIMHEHUI HAa OCHOBE PAaCIIMPEHUS
U yrayOneHusl NpeACTaBICHUH O CTPOEHUHU BEIIECTBA, XMMUYECKOM CBS3M M 3aKOHOMEPHOCTSIX IMPOTEKAHUS PEaKIM,
paccMaTpUBAaEMbIX C TOYKM 3PEHHMS XUMUYECKONM KHHETUKH M TEPMOJMHAMMKHU. V3ydeHHWe NepHOAUYECKOro 3aKOHa HU
[lepuonnueckoil CUCTEMbI XUMHUYECKUX 3JI€MEHTOB 0a3UpyeTCsi HA COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX MPEICTABICHUIX



O CTPOCHMU aToMa. XMMHUECKas CBS3b OOBSCHSIETCA C TOUKU 3PEHUS] SHEPreTUUECKUX W3MEHEHUU Npu €€ o0pa3oBaHUM U
pa3pylIeHUHM, a TaKKe C TOYKM 3pEHHs MEXaHU3MOB €€ oOpa3zoBaHus. VI3yueHHe THUIIOB pEAKIU TOMOIHIETCS
(dbopMUpOBaHHEM MPEACTABICHUN 00 3MEKTPOXUMHUYECKHUX IMPOIIECCaX M AJICKTPOIM3E PACIIaBOB M PAaCTBOPOB BelecTB. B
Kypce OpPraHMYECKOM XMMHH TPU PACCMOTPEHHHM PEAKIIMOHHOM CHOCOOHOCTH COEIMHEHUH yAenseTcs 0co00oe BHUMaHHE
BONpOcaM 00 3JIEKTPOHHBIX 3P PEeKTax, 0 B3AUMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJEp)KaHUE KypCOB XUMHM YINIyOJEHHOTO YPOBHSI M3Y4YEHHS MJIs KJIACCOB
onpenen€éHHoro npoguis (rIaBHBIM 00pa30M Ha UX CTPYKTYPY M XapakTep JOMOJHEHUM K oOLIed cUCTeME MPEeIMETHBIX
3HAHWI) OKa3bIBAIOT BIMUSHUE CMEXHBIE NpeaMerbl. Tak, Hampumep, B COJAEpKAHMM MpeaMeTa g KIacCOB XUMHKO-
¢uznueckoro npoduis Oosbloe 3HaYeHHE OYAYT UMETh 3JIEMEHThI Y4eOHOro Marepuaia rno oouei xumun. [lpu nzyuenun
IpeaMeTa B JaHHOM Cllydae akLEHT Oy/AeT cJejlaH Ha OOIIHOCTh METOI0B TO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUI B XUMUU U
B (pr3MKe: aTOMHO-MOJIEKYJIIpHAsk TeOpHsl (MOJIEKYIJISIpHAs TEOpUS B (PU3UKE), 3aKOHBI COXPAHEHHSI MacChl U SHEPTUH, 3aKOHBI
TEPMOJAUHAMUKH, JIEKTPOIU3a, IPEACTABICHUS O CTPOCHUU BEILLIECTB U IPYIOE€.

B To e BpeMs B colep)KaHUM MpeAMETa JJis KJIACCOB XMMHKO-OMOJIOTUYECKOTO MpOouiis OOJbIIMNA yIEIbHBIA BeC
OyZer uMeTh opraHudeckas Xumus. B 3TomM ciayyae mNperocTaBiseTCs BO3MOXHOCTb MJisi Oojiee 0OCTOSTENBHOIO
PAacCCMOTPEHUsSI XMMHUYECKOW OpraHu3alii KJIETKH KaKk OMOJIOrMYECKOW CHCTEMBI, B COCTaB KOTOPOHM BXOJAT, K MPUMEPY,
TaKUe CTPYKTYpPHbIE KOMIOHEHTBI, KaK JTUIUAbI, O€IKH, YIrIEBOAbl, HYKJIEUHOBbIE KUCIOTHI U Jpyrue. [Ipu 3ToM 3HaHuA O
COCTaB€ M CBOMCTBAX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB CIYKAaT OCHOBOW IS W3Y4YEHHS
CYLIHOCTHU MPOLECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIIEBAPEHUSI.

B nmane ¢opmupoBaHMs OCHOB HayYyHOTO MHPOBO33PEHHUS, OCBOCHHS OOIEHAYyYHBIX METOAOB IO3HAHMS U OIBITA
MPAKTUYECKOr0 MPUMEHEHHUs] HAyuYHbIX 3HAaHMM H3yueHue mpenMera «XuUMHsS» Ha YriIyOJIE€HHOM YpOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3AX C yU4€OHBIMU MPEAMETaMH, BXOJAIIMMH B COCTaB MpPEAMETHBIX obOsacteil «EcTecTBeHHO-HAy4YHbIE
npeaMeThb», «MaremaTuka u nHGopMaTukay u «Pycckuil sI3bIk U IUTEpaTypay.

[Ipu u3ydyeHun ydyeOHOTO npenMera «XuMus» Ha yriayOJEéHHOM YPOBHE TakKe, KaKk Ha YPOBHE OCHOBHOI'O U CPEIHETO
oOuiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1a4yeil MepBOCTEIIEHHON 3HAUMMOCTH SIBJIsieTCS (POPMUPOBAHNE OCHOB HAYKU
XUMHH Kak 0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOW AESITeNIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB



MHUPOBOH KyJIbTYpHI. Pemienue 3Toit 3aqaun Ha yriayOJéHHOM ypOBHE M3YUYEHHUsI MIpeaMeTa MpearnojaraeT peaan3aluio TaKuxX
1eJIeH, KakK:

dbopMHupOBaHUE TIPEACTABICHUA: O MaTePUATBPHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTAX W TO03HABAEMOCTH SIBIICHUN
MPUPOJIBI, O MECT€ XHMHHM B CHUCTEME €CTECTBEHHBIX HayK M €€ BEAyIIed pOoju B OOECICUCHHH YCTOMYHBOTO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUU MPOOJIEM 3KOJIOTHYECKOM, DHEPreTHUYECKONW M IHIIEBOM O€30MacHOCTH, B
Pa3BUTUM MEAMIIMHBI, CO3aHUN HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHUKOB DHEPTUHU, B 00CCIIEYCHUN PaIllMOHAIBLHOIO
MIPUPOJIOTIOIB30BaHusA, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KYyJIbTYpPhl YEIOBEKa, a TAKXKE JKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U MMPUPOJTHOU Cpelie;

OCBOEHHE CUCTEMBbI 3HAHUM, JIC)KAIUX B OCHOBE XMMHUUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.
byHIaMEHTAJIBHBIX TOHATUN, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX IPEJCTABICHUN O CTPOCHHMM BEIIECTBA Ha
Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJNHAMUYECKAX U KUHETUYECKUX
3aKOHOMEPHOCTSAX MPOTEKAHUS XMMHUYECKUX PEAKIU, O XMMHYECKOM PaBHOBECHHM, PACTBOPAX MU JIHUCIEPCHBIX
cucreMax, 00 OOITMX HAyYHBIX MIPUHITAIIAX XUMHUUECKOTO ITPOU3BO/ICTBA;

dbopMupoBaHUe Y 00yJarOITUXCs OCO3HAHHOTO MOHMMaHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUUECKUX 3HAHUN JIJIs
OOBSICHEHUS KIIFOUEBBIX UAEH U MPOOJEM COBPEMEHHOW XHUMHH, ISl OOBSICHEHHS U TPOTHOZUPOBAHUS SIBJICHUM,
HMEIOIIUX E€CTeCTBEHHO-HAYyYHYIO TPUPOJy; TPaMOTHOTO pelieHuss MpoOjeM, CBSI3aHHBIX C XHUMHEH,
IIPOTHO3UPOBAHUS, aHAIM3a W OICHKH C TO3WIHMA DKOJOTHUYECKOM OE30MacHOCTH TIOCHIEACTBUN OBITOBON U
MIPOU3BOJICTBEHHON JEATEIbHOCTA YEJIOBEKA, CBSI3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJb30BAHUEM H
nepepabOTKOM BEIECTB;

yriyOJIcHUE TIPEACTaBICHUM O HAy4YHBIX METOoAaX II03HAHWSA, HEOOXOIWMBIX IS TPUOOPETCHUS YMEHHM
OPHECHTUPOBATHCSI B MHPE BEIISCTB M OOBSICHCHHS XHMHUYCCKHX SBJICHUN, HUMCEIOIIUX MECTO B NIPHUPOJES, B
MIPAKTUYECKOM JIEATEIIbHOCTU Y MOBCEAHEBHOU KU3HU.

B mutaHe peanm3anuu MepBOOYEPEAHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOMMX (YHKIUN IEJTOCTHOW CHUCTEMBI CpPEIHETO
oOuiero oOpa3oBaHMs MPU U3YUYEHUHU IMpeAMeTa «XUMUS» Ha YriIyOJIEHHOM ypOBHE OCOOYIO aKTyaJlbHOCTh IMPHOOpPETaIoT
TaKHe LEeIN U 3a/1a4M, KaK:



e BOCNUTaHHE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBICHUI MPHUPOJBI, YBaKEHHUS K IPOIECCYy TBOpYECTBAa B 00JacTH
TEOPETUYECKUX M MPHUKIAIHBIX HCCIEAOBAaHUI B XHMHUHU, (OPMHUPOBAHHUE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e Dpa3BUTHE MOTHBALMM K OOYYEHHUIO U MO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHTAHHUIO Ha OCHOBE
YCBOCHHSI 00II[eUeIOBEYECKUX 1IEHHOCTEH;

e Dpa3BUTHE T[IO3HABATEIbHBIX WHTEPECOB, WHTEIUIEKTYAIIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OO0yYaromuxcs,
dopMupOBaHHE y HUX CO3HATEIBHOTO OTHOIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPAa30BAHMIO Kak
YCIIOBHUIO YCTICITHOW TPO(EeCCHOHATBFHOM M OOIIECTBEHHOUW JESATEIBHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3JI0pPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pase KU3HH;

e (¢dopMHUpOBaHME yMEHUH M HABBIKOB Pa3yMHOI'O MPUPOJOIOIB30BAHMS, DPa3BUTHE DKOJOTHMUYECKOW KYIBTYPHI,
IpUoOpETEHNE OMbITa OOLIECTBEHHO-TIOJIE3HOM SKOJIOTMUECKOH 1E€ATEIbHOCTH.

OO01iee 4ncao 4acoB, MPEIYCMOTPEHHBIX JUJIS MU3YYEHUS XMMUU Ha YIriayOJE€HHOM ypOBHE CpPEAHEro oOIero oopa3zoBaHus,
cocraisieT 204 yacos: B 10 kiacce — 102 yaca (3 waca B Henenmo), B 11 kimacce — 102 gaca (3 yaca B HeZeIo).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKOM XUMMH.

[IpenMer W 3HAYEHHE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000pa3ny OPraHUYECKUX COETMHEHUIA.

DNEeKTPOHHOE CTPOEHUE aToma YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BasleHTHbIE BO3MOMKHOCTM aTroMa yriaepoja. XHMHUYECKas CBSA3b B
OPraHUYECKUX COCAMHEHMSIX. Tumbl THOpUAM3AIMM  aTOMHBIX oOpOuTanei
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHbINM). THUIBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnuHapHasi, ABOWMHas U TpoWHas cBsA3b. CrOCOOBI pa3pbiBa CBsI3€H B MOJIEKYJIax
opranuyeckux BemecTB. [loHsTHE O CBOOOJHOM pajaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss crTpoeHnss opraHudeckux coeanHeHut A.M. byrtnepoBa w
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMYyJbl pPa3IMYHBIX BHJIOB: pa3BEPHYyTas, COKpallEHHas,
ckenetHas. M3omepusi. Bunbl u3zomepuu: CTpyKTypHasi, NpPOCTPAHCTBEHHAS.
DneKkTpoHHbIE 3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUI (MHIYKTUBHBIN
Y ME30MEPHBI d3(PPEeKThI).

[TpencraBienne o kinaccupukauuum opraHnyeckux BemecTB. [lonstue o
dbynkunonagsHOM Tpymnme. ['omonorus. 'omonoruueckue psanpl. CucreMaruyeckast
HOMeHKatypa opranndeckux coeamHenunii (IUPAC) m TpuBHalbHBIC Ha3BaHMS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcoOeHHOCTH U KJacCHU(PHUKAIUS OPraHUYECKUX peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLIMN B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX IPEBpAIICHUI:
O3HAKOMJIEHHME C 00pa3laMu OpraHWyecKUX BEIIEeCTB M MaTepuallaMM Ha uX
OCHOBE, OIbITHl IO TPEBPALICHUIO OPTraHWYECKUX BEIIECTB IPU HArpeBaHHUU
(rutaBieHue, OOYIVIMBAaHME U TOPEHHUE), KOHCTPYHPOBAHHE MOJIENEeH MOJCKYI
OpraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Anxanel. ['omonorudeckuil psij ankaHoB, oomas ¢popmyiia, HOMEHKIATypa U
M30MepHUsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY ajKaHOB, SP°-
rudpuan3aius aTOMHBIX opoOuTtajneil yriaepoaa, o-cBa3b. duznueckue CBOICTBa
QJIKaHOB.



XHAMHMUYECKHE CBOMCTBA QJKAaHOB: PEaKUMHM 3aMEUICHUS, H30MEPHU3allUH,
JETUIPpUPOBaHMs, UKIN3ALMY, IUPOJIN3a, KpEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOTO 3aMEIICHHS.

Haxoxnenune B npupose. CriocoObl NOTydeHUs: U IPUMEHEHHUE AJIKaHOB.

[Muknoankanel. O6mmas Gopmyna, HOMEHKIATypa U u3oMepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (LIUKJIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (LIUKJIONEHTaH, [UKJIOreKCaH) LUKIoaIKaHOB. CrnocoObl MOJy4YeHUs U
IIPUMEHEHUE UKIOAIKAHOB.

Ankenspl. ['oMoyoruaeckuii psii ankeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE ¥  TNPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl  aJKeHOB,  SP2-
ruOpuan3alysl aTOMHBIX OpOWTaleld yriepona, G- U m-CBsi3u. CTPyKTypHas H
reomerpuieckas (Iuc-TpaHc-) wu3omepus. @dusnyeckue CBOWCTBA AalKECHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLUMM NPUCOCAUHEHUS, 3aMELICHHS B O-TIOJIOXKCHUE
IIpU JBOMHOM CBS3M, MOJMMEpU3alMu W okucieHud. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbIE peakuy Ha IBOKMHYIO CBsI3b. CrIOCOOBI MOMYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsDKEHHBIE, W30JMPOBAHHbIE,
Kymynuposanvie). OCOOCHHOCTH JCKTPOHHOTO CTPOCHHS U XMMUYECKUX CBOWCTB
conpspkéHHbIX  nueHoB, 1,2- wu  14-npucoegunenue. [lonmumepuzarus
CONpPSKEHHBIX TUeHOB. CriocoObl MOJMyYEeHUs U IPUMEHEHUE aJIKaIuEeHOB.

Anxunbl. 'oMonoruueckuii psii alkMHOB, 001as popmysa, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3ains aTOMHBIX opOuTaineil yriepona. @u3nyeckue CBOWCTBA aJKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAKUMM  NPHUCOCAWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMU, OKUCIeHHs. KUCIIOTHRIE CBOMCTBA AIKUHOB, UMEIOIIHMX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue yrieBoJopoabl (apeHsl). ['oMomoruueckuid psii apeHoB,
obmrast hopMmyIia, HOMEHKIATypa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJIeKyIbl OeH30ma. DuU3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHs B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajguKalie, PEakUUd NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENCH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpPe aJKWIbHBIX pPAIUKAJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOIPYMIBI, aTOMOB rajnoreHoB. (OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoObl NOdyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOAOPOJIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yronas U mpoayKThl ero nepepadotku. CrnocoObl nepepadboTku HedTu:



NEPEroHKa, KPEKUHI (TEPMUYECKUN, KaTAIUTUYECKHM), pUDOPMUHT, TUPOIIM3.
[IpoykThl nepepaboTku HE(DTH, UX IPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMYHBIMU KJIACCaMU yTIIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIEBOAOPOJIOB. Peakiuu
3aMelIeHrs TajJoreHa Ha TUIPOKCOrPYIIY, HUTPOTPyNHny, HHUAHOTPYIIY,
amuHorpymnmy. JleiicTBue Ha TrajJlOreHIPOU3BOJHBIE BOJHOTO W CIHUPTOBOTO
pactBopa mEnoyn. B3aumMopeicTBue IUrajioreHaJkKaHOB C MarHMeM M ITUHKOM.
[TonsiTue 0 METAJIIOOPTraHUYECKUX COCIMHCHUSX. Hcnons3oBanue
rajoreHNpPOU3BOAHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE M TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHS BEIIECTB M HX NPEBPALICHUN:
u3ydeHue (U3NUYECKUX CBOMCTB YTJIEBOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KiaccoB (oOeclBeunBaHUE OPOMHON WM
MOJHOW BOJBI, pacTBOpa IMEepMaHTraHaTa KaJivs, B3aUMOJICUCTBUE allETHIICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapyKEeHHUE
yriepoga W BOAOpPOAA B OPraHUYECKUX BEIIECTBAxX, IOJIYYECHHE OTUJICHA H
U3Y4YEHHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpasllaMM TUIACTMACcC, KaydyKOB M PE3UHBI, MOJECIUPOBAHUE MOJICKYJ
YTJIEBOJIOPOIOB U TaJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kaniue oprannyeckue coeIMHeHMsI.

[IpenenpHbie ogHOaTOMHBIE COUPTHl. CTpoeHUE MOJIEKYJ (Ha MpUMeEpe
MEeTaHoJla W J3TaHoja). ['oMmosormyeckuid psia, oOmas dopmysna, HU30MeEpus,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3M MEXIAY MOJIEKYJaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMUM 3aMElIeHUs, JAeTUpaTaluu, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKUMU W  HEOPTaHUYECKUMH  KUCJIOTaMH.
KauecTBeHHas peakuuss Ha OJTHOATOMHBIE CIUPTHI. [eiicTBUE 3TaHOIA U METaHOIa
Ha opranm3M uenoBeka. CrmocoObl MOMy4YeHUs W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa U uzoMmepus. OcoOEHHOCTH (PUBHMYECKUX U
XAUMHUYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — STUJICHIVIMKOIb U TIULEpUH. DPU3NUECKHUE U
XUMHUYECKUE CBOMCTBA: PEaKIMK 3aMEIIeHHUs, B3aUMOICHCTBUE C OpraHUUYECKUMHU
U HEOPraHWYECKUMHU KHUCIIOTaMH, KAauye€CTBEHHAs PEaklUsi Ha MHOTOATOMHbIE
cnupthl. [IpencraBneHue o MexaHu3Me peakuui HYKICOPUIBHOIO 3aMelIeHUs.
JeiictBue Ha opraHu3Mm desnoBeka. CrnocoObl MOAyYyeHUS U MPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHME MOJNEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIbI U
OenszonpHOTO fAnpa. Pusmyeckue cporcTBa (eHona. OCOOEHHOCTH XUMHUYECKHX



cBOicTB (eHona. KauectBeHHble peakuuu Ha (eHon. ToxkcHyHOCTH (PeHona.
CrnocoObl ostydenust v npuMenenue penosna. Genonpopmanbaeruanas cMoia.

KapOoHunbHbIe COETUHEHUS — albJACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyMIibl. ['OMoNIOruueckue psifbl albJeruoB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3MUecKWe CBONCTBA albJETHIO0B H
KETOHOB. XMMHYECKHME CBOWCTBA  QIBJECTHIOB W  KETOHOB:  PEAKLIUH
npucoeanHeHns. OKUCIEHUE allbJIETUI0B, KAYECTBEHHBIE PEAKIMN HA aJlbICTHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHUE alIbJETUI0B U KETOHOB.

OIHOOCHOBHBIE MpeJIETbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepust 1 HomeHki1atypa. dusnyeckue CBOMCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKUE CBOWMCTBA: KUCIOTHBIE CBOWCTBA,
peakuus STepuUKAINK, PEAKIMW C YydYyacTHEM YIJIEBOJOPOJIHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbHUHOW KHUCJIOTHL. [loHSITHE O MNPOU3BBOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopaszue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOWCTB HENPEIECIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTtenu BbICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJICMHOBAsS, .JUHOJEBAs,
NuHONIeH08as KUCIOThl. CIOCOOBI MOJyYeHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonoruueckuil psna, oOwast ¢opmyrna, U30MepUs U
HOMEHKJIaTypa. PuU3nUeCcKue M XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOH M
HIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, Gpusndeckue 1 XUMUYECKHUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 11esiouHoi cpene. OcCoOOCHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTATKU
HeTpeeIbHbBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

Mpb1ia Kak coJIi BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JeHCTBHE.

OO6mast xapakTepucTuka yriaeBoaoB. Kinaccudukarus yrieBooB (MOHO-, TH-
U Tmonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpPYyKTO3a, TajakTo3a, pubo3a,
Je30Kcupr003a. OU3NMYECKUE CBOMCTBA W HAXOXJICHHE B Ipupoje. POTOCUHTES.
XUMHYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, CIOUPTOBOE W MOJIOYHOKHCIOE OpoxkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEACATEIbHOCTU OpraHu3Ma. /rcaxapuasl: caxaposa, MajabTo3a U
nakTo3a. BoccranaBnuBaromme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ 'uaponus
nucaxapunoB. HaxoxaeHnue B ipupone u npumenenue. [lommcaxapuabl: Kpaxmall,
INIMKOTEH W Hemwnono3a. CTpoeHne MakpOMOJEKyJ Kpaxmala, TJIMKOT€Ha U
HEeJUTt0J03bl.  PU3MYECKHE CBOMCTBA KpaxMmaja W LEJUII0JI03bl. XHMHUYECKHE
CBOMCTBA KpaxMasia: THUAPOJIM3, KAYECTBEHHAS PEaKUus C MOAOM. XHMHUYECKHE
CBOMCTBA IEJUIIOIO3BI: TUIPOIU3, ModyueHrne >(pupoB 1emtrono3sl. [loHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCHEPUMEHTAJIbHBIE METO/Ibl M3YYE€HHUS BEIIECTB W WX NPEBPAIICHUN:
PAacCTBOPUMOCTH PA3JIMYHBIX CIIUPTOB B BOJIE, B3AUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIUPTA B aJIbJECTHU]l Ha PACKAJIEHHON MEIHON MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC pPEAKIMM Ha albJCTUlIbl (C TUIPOKCUIIOM
muammuHcepeOpa(l) w  ruapokcmmom  meau(ll)), peakmms rimMnepuHa
rugpokcuaoM meau(ll), Xumuueckne CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTBI,
B3aMMOJICHCTBHE pacTBopa TJI0K03bl ¢ ruapokcugom menu(ll), BzaummopeicTBue
KpaxMalia C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ady Mo TeMaMm «CHupThl U
(denonb», «KapooHoBbIEe KHCIOTHL. ClI0KHBIE 3(DUPBD.

A30Tcoaep:kalye OpraHndecKue coeIuHEHMsI.

AMWHBI — OpraHUYecKUe MPOU3BOAHBIE aMMuaka. Kiaccudukanus aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIepPBUYHBbIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue moliekys, oOmmas ¢gopmysa, U30MEpHUsi, HOMEHKIATypa U (usznueckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aM(PaTHUECKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBHME NEPBUYHBIX aMHHOB C a30THUCTOM KHUCJIOTOM.
Conu anKuIaMMOHUSL.

AHUJIMH — TMpeACTaBUTEIb aMHHOB apomaThueckoro psga. CrtpoeHue
aHunuHa. B3anMHOe BiMSHUE TPYIN aTOMOB B MOJIEKYyJsie aHuIuHAa. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHmwinHA. KauecTBeHHBbIE peakiuyu Ha aHWIMH. CrocoObl
MOJYyYeHUs] W TPUMEHEHHE anudaThuyecKux aMuHOB. l[loiydeHue aHmiImMHA U3
HUTPOOEH30a.

AmuHokucnotel. Homenkinarypa u uzoMmepusi. OTAaeabHbIe IPEICTABUTENH O
AMUHOKHUCIIOT: TJIMUMH, ajlaHuH. @Ou3nyeckue CBOMCTBA aMHHOKHMCIIOT.
XWMUYECKHE CBOMCTBA AMHUHOKHCIOT KakK aM(pOTEPHBIX  OpPraHUYECKHUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAIINN, O0O0pa3oBaHWE TENTUIHOW CBS3HU.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TIETTUIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuuHas, BTOpUYHAs W TPETUYHAS
CTpyKTypa OeiaKkoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUIPOJIU3, ICHATYypaIlus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3yUYCHHS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEIKOB B BOJE, JIEHATypamus OEJIKOB MPU HArpEeBaHUH, IIBETHHIC
peakiuu Ha OeJKd, peIIeHHEe OKCIEPUMEHTAJIbHBIX 3aJa4 10 TeMaMm
«A3oTcoaepaliue OpraHUyYecKue COCTUHCHHUSY " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTMHEHMSI.

OCHOBHbBIE MOHSATHUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUI: MOHOMED,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSSI MOJIEKYIsIpHas



Macca. OCHOBHBbIE METOIbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3AIIUS U TOTUKOHCHCAIHS.

[Tomumepuble wmatepuanbl. [lmacTMacchl  (MOMMATUIIEH, MOJUITPOIIHJIIEH,
MOJIUBUHWIXJIOPU, TOJMUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKAPOOHATHI,
nonudTHIEHTepedTanar). YTunusanusa u nepepaboTKa MiacTUKa.

DI1acTOMEPHI: HaTypaJbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

BonokHna: HaTypasigbHbIie (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tonmmepsl CIELUAIBHOIO HA3HAYCHHUS (Teron, KEBJIap,
3JIEKTPONPOBOJISALIME MTOJIUMEPHI, OMOpa3IaraeMble OJUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHHE 3KCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnrple 3agaun.

HaxoxaeHue MonekyasipHOd (OpMysbl OpPraHUYECKOTO COEIUHEHHUS II0
MacCOBbIM  JIOJIIM 3JIEMEHTOB, BXOIAIIMX B €ro COCTaB, HAaXOXKIECHUE
MOJIEKYJISIpHON  (POPMYJIbl OPraHUYECKOro COeAuHEHMUs 1Mo Mmacce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuuu W/WIM UCXOAHBIX BEIIECTB, YCTAHOBJIIEHHE CTPYKTYPHOU (OpMYyJIbl
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKMX CBOMCTB HJIM CHOCOOOB
NIOJIYYEHUS], ONpPENEICHUE JIOJM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanusannst MeXNpeaMETHBIX CBA3EH MPU U3YYEHUH OPTaHUYECKON XMMHH B
10 knacce ocylecTBISETCS dYepe3 HCMHOIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MNPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI' O LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIM (DaKT, rumnoresa,
TEeOpUsl, 3aKOH, aHalM3, CUHTE3, Kiaccuukauus, HaONIOACHUE, HU3MEPEHHE,
HKCIIEPUMEHT, MOJIEb, MOJIETUPOBAHHME.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YpPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (DU3MYECKHUE BEJIUYMHBI, €AUHMIIBI HU3MEPEHMS, CKOPOCTh, IHEPTHUf,
Macca.

buonorus: kimerka, opraHusM, OJKOcucTeMa, Ouocdepa, MeTadboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOHBI THUN MHUTAHUA, OpOKEHUE,



dboTocuHTE3, IbIXaHUE, OENKH, YTJIEBOABI, JKUPBI, HYKIECHHOBBIC KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hble HCKOMAEMbIE, TOTIHUBO.

TexHoNOTHS: TNHINEBbIE MPOMYKTHI, OCHOBBI DPAIMOHATBHOTO IHUTAHUS,
MOIOIITUE CPENICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUU 3neMeHT. M3oronbsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC UWCJA. DHEPreTUYECKHE YPOBHU U
OypOBHU. ATOMHBIC opOuTanu. Kinaccudukamms XMMHISCKUX 3JIeMEHTOB (S-, p-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAISIM.
DOneKkTpoHHbIE KOHPUTYpaIIMK aTOMOB AJIEMEHTOB MEPBOTO—4E€TBEPTOTrO MEPHOIOB
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(UTYpallid HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
.. MenaeneeBa. CBa3b MepHOIUYECKOro 3akoHa U lleproanyueckoil cucTembl
XAMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB MO TIpynnaM ¢ IepuoaaM. J3HAUYEHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XyUMHUYeCKass CBSI3b. BHAbl XMMMUYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA H
JIOHOPHO-aKIENTOPHBIA. DHEPTUs U JNIMHA CBS3U. [10IApHOCTH, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW CBsA3U. KpartHeie cBsA3u. BogoponHas CBS3b.
MexmoneKyasapHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX TEOMETPUUECKUM CTPOCHUEM (Ha pUMEpe COCIUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiienrie 0 KOMIUIEKCHBIX coequHeHusX. CocTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaH/bl. 3HAYCHUE KOMIUIEKCHBIX COCIWHEHUHN.
IToHsTHE O KOOPAWHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIDHOTO ~ CTPOEHHUs.  THIIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOKCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucreMax. MctuaHable pacTBopsl. IIpencrasnenne o
KOJUIOMIHBIX pacTBopax. CmocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0JIsl BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIe 1
HEHACBILEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucrannoruaparsl.



Knaccudukainus 1 HOMEHKIaTypa HEOpPraHMYECKUX BEIeCTB. TpUBUATIBLHBIC
Ha3BaHMS OTIIECIbHBIX IIPEACTABUTENIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakiMii B HEOPraHMYECKONH U OpPTaHWYeCKOM
XUMHUHU. 3aKOH COXPAaHEHHUSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W NPEBPALICHUS
DHEPTUU TIPU XUMHYECKUX peaknmsix. TernoBbie d3((PEKTh XUMUUECKHX PEaKIIUH.
TepMoXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3jINYHbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIEC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC PEeaKIIMU. XUMHIEeCKoe paBHOBecue. KoHncranTa
XUMHUYECKOTO paBHOBecUs. DakTopbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TeMIepaTypa, JaBJICHUE U KOHIICHTpAIlMU BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Ipuniun Jle [larense.

Onextponutuyeckas gucconuanus. CuiibHbIe U claOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJIHBIX pPAacTBOPOB: KUCIIOTHAs, HEUTpasibHas,
nienouHas. Bogoponaubiii mokasarens (PH) pacteopa. ['maponus coneit. Peakmmn
MOHHOTO OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIIEHUS.
OkucnuTenb M BOCCTAHOBUTENb. I[Ipolecchl OKHCIEHHUS W BOCCTAHOBIICHUS.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENIU. MeToa 3JIEKTpOHHOTO OalnaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHWE TMEPOKCHUIAa BOJIOPOJa B NPUCYTCTBUHM KAaTAIM3aTOpa, MOJEIH
KPUCTAJUTMUECKUX PEHIETOK, MPOBEICHNUE PEAKIIMii HOHHOTO OOMEHa, OIpeieTieHHe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, HM3YyYEHUE BIIMSHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKON pEaKIMU ¢ TMOJIOKEHUE XUMHYECKOTO
paBHOBECHSI.

Heoprannuyeckasi Xumus.

[Tonoxenne HemetauioB B llepuoanueckod CHCTEME  XUMHYECKUX
anemenToB J[.M. MenneneeBa u 0oCOOEHHOCTH CTpOEHUSI WX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydenne, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJJITaMd M HEMETAJJIaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuubl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl MojydeHus, (GU3nvecKkue u
XUMUYECKUE CBOWCTBA. |'amoreHoBoAopoAbl. BaxHelme KuciaopoAcoaepIKalinue
COCIMHEHUS TajoreHOB. JIabopaTopHbIE M MPOMBINIJICHHBIE CITOCOOBI MOTYUYEHUS
rajgoreHoB. [[puMeHeHne rajloreHoB U uX COCAMHECHUM.



Kucnopon, o3oH. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI MOJIYYEHUS
kuciopona. Ouznyeckue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCHUJIBI.

Cepa. Haxoxaenue B TpHUpPOJE, CHOCOOBI MONMy4YeHUs, (U3HYECKUE U
xumudeckne cBorcTBa. CepoBomopon, cyimbduabl. Oxcum cepsi(1V), oxcua
cepbi(VI1). CepHucras W cepHass KHUCIOTHI M MX cojdu. OCOOCHHOCTH CBOWMCTB
CEepHOU KUCIIOTHL. [IpuMeHeHnEe cephl U €€ COEAUHEHUI.

A3zor. Haxoxnenue B mpupoje, CHocoObl MOJdy4yeHus, (Qundeckue u
XUMHUYECKHE CBOMCTBA. AMMHAaK, HUTpHbl. OKCHIBI a30Ta. A30THCTasi U a30THAs
KHUCJIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenue azota
U €r0 COeTMHEHHUI. A30THBIE yI00pEHHUS.

®ocop. Haxoxnenue B mpupoae, CrnocoObl MOMy4YeHUs, (PU3NYECKHE U
xummudeckue cpoiictBa. Dochuapt u pochun. Oxcuasl Pochopa, Gocdopnas
kuciota u e€ conu. Ilpumenenue ¢ochopa m ero coenunenui. dochopHbie
ya0OpeHus.

VYrinepoa, HaxoXIAeHHE B MOpupoae. AJUIOTPOIHbIE  MOIUMUKAIUY.
duznyecknue W XUMHYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepogoM. Oxkcup yriepona(ll), oxcun yraepona(lV), yronbHas kuciaota U e
COJIM. AKTHUBUPOBAHHBIA yrojb, aacopouus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKuU. IIprMeHeHne mpocThIX BEUIECTB, 0OPAa30BaHHBIX YIIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJNy4eHHs, (PU3NUECKHE U
xumudeckre cBoiictBa. Okcua kpemuus(lV), kpeMHHEBas KHCIIOTa, CHIIUKATHI.
[Ipumenenue kpeMHus U ero coeaAuHeHuil. CTEKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MmetamwioB B Ilepruoanyeckoil cucteMe XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JO0YEeK aToMOB MeTauioB. OOmue
¢dbusnueckue cBoWcTBa MeTauioB. IIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHW  MetamwioB.  OOIIue  CrocoOsl
MOJIyYeHUS METaJlIOB: TUAPOMETAILTYPTHs, MUPOMETAJTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MetamioB. CrnocoObl 3alllUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamuioB |A-rpynmer [lepuogmdeckoit cucTembl
XUMHUYECKUX OdJIeMeHTOB. Harpuit u kamwmii: mnomydyenue, (QuU3HUECKUEe U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEILIECTB U UX COCTUHEHUHN.

O6mas xapakrepuctuka metamwioB |IA-rpynner [lepuogudeckoi cuUCTEMBbI
XUMUYECKUX DJEMEHTOB. Marnuii W KaublUi: ModydeHue, (U3NYECKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB M WX COEIUHEHUHU.
XKécTrocTh BOIBI U CIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TTOTyYeHue, GU3nYecKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coequHeHuH. AMQOTepHbIE CBOICTBA OKCHIA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI AJTFOMUHHSL.

OOmasi xapakTepucThka MeTauioB noOouHblXx noarpynn  (b-rpymm)
[Teproan4eckoi CUCTEMBI XUMHYECKHUX 3JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOICTBA XpoMa U €ro coeAuHeHu. OKcHIbl U
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomMaTel U JUXpOMAThI, HX
OKHUCJIHTENbHbIE CBOMCTBA. [losydeHre u npuMeHeHue Xxpoma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHCHUM.
Baxneiimmme coenunenuss wmapranma(ll), wmapranna(lV), wapranma(VI) u
mapranna(VIl). [lepmanranaT kanmsi, €ro OKUCIUTEIbHBIC CBOWCTBA.

du3nyecKre U XUMUYECKHE CBOWCTBA JKeJie3a M €ro coequHeHuil. OKCUpl,
rugapokcuabl u conu xenesa(ll) u xenesa(lll). Tlonydenne u npumMeHeHUe Kenesa
U €ro CIUIaBOB.

Ou3nYeCKne U XUMUYECKHE CBOMCTBA MEIIU U €€ coequHeHuu. [lonyduenue n
MPUMEHEHUE MEU U €€ COCTUHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMeneHune
[IAHKA U €r0 COeANHEHUH.

DKCIEpUMEHTAIbHbIE METOJbI H3YyUYECHHUS BEIIECTB W MX NPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEeHHE cephl, ¢ocdopa, keie3a, MarHus B
KUCJIOPOJIE, H3Yy4YEHUE KOJUIEKUMH «MeTalibl W CIUIaBbD), B3aUMOJICHCTBHE
HICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJON (BO3MOKHO HCIIOIH30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJACHCTBHE ILIMHKA U JKEJie3a C PacTBOPaMU KHUCIOT U
nie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJIJIOB, B3aMMOJICUCTBUE THUIPOKCUIOB aIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIJIOT U LIENOYEH, PEelIeHUe SKCIEePUMEHTANbHBIX 3a/1a4y M0 TeMaM
«Tanorensry, «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COSTUHEHUSNY,
«MeTaibl TJIaBHBIX TIOATPYIID», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIrO pa3BUTUA denoBedyecTBa. [lonsTue
O Hay4YHbIX MeETOAaxX I[IO3HAHUS M METOJIOJOTUA HAy4YHOrO KCCIEeI0BaHUS.
Hay4Hble mpuHIMIBI OpraHU3aIlui XUMHUYECKOT0 TPOU3BOICTBA. [IpoMbIiiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIMIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHON KHUCIOThI, MeTaHoJia). [IpoMblIlIeHHbIE CITOCOOBI MONIYYeHUS] METAJUIOB U
CIUTABOB. XUMHUYECKOE 3arps3HEHUE OKPYXKAIoIed Cpelbl M €ro IMOCJIEeACTBUS.
Pounb xumun B 06ecrieyeHIH SHEPreTUIeCKO O€30MacHOCTH.

XuMusi ©W  300poBbe 4enoBeka. JlekapcTBeHHble cpencTtBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B Pa3BUTUU MEAUIUHBI.



XUMUsl TUIK: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE 100aBKU. Ponb Xxumuu B
o0ecrieueHnH NUIIEBOM 0€30M1aCHOCTH.

Kocmernueckne u mapdromepHbie cpeactBa. bertoBas xummus. [IpaBuma
0€301acHOr0 MCMOJIb30BaHUS IPernaparoB OBITOBOM XUMUU B IOBCEJIHEBHOMN
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUILINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMus B CeNbCKOM X03siicTBe. OpraHn4ecKue U1 MUHEpAJIbHbIE YA0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuajbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 11 25eKTpoHUKU. HaHOTEXHONIOTMN.

PacuérHrbie 3anaun.

PacuéTpl: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BElIECTBa, Macce WM O0OBEMY OJHOIO M3 YYaCTBYIOUIMX B PEaKIUU BELIECTB,
Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUMU, €CIU OJHO W3
BEILIECTB HMMEET IMpUMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOIYKTa
peakuyMu, €ciad OJHO M3 BELIECTB JAHO B BHUJE pacTBOpa C OIPEAECIEHHOU
MacCcoOBOM [JI0JIEW pacTBOPEHHOTO BEIIECTBA, MAacCOBOM JOJM W MOJSPHOU
KOHLIEHTpalMy BELIECTBA B PACTBOpPE, AOJM BBIXOJA MNPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzauust MeXNpeAMETHBIX  CBsI3ed NOpH  HU3y4yeHUH oOmend u
Heopranuyeckoil xumuu B 11 kitacce ocyIliecTBIsS€TCS Yepe3 UCIOJIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U MOHITHHA, IPUHATHIX B OTAEIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOTO UKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHUE, HAYYHBIH (aKT, TMIIOTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KJacCu(UKalus, NepuoIUIHOCTb, HAOIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEHUTPOH, MOH, U30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, SHEPIe€THUYECKUI YPOBEHD,
BEILIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHME BEIIeCTBA, WACAIbHBIA Tra3,
bu3nuecKue BeIMYUHbI, €AUHUIIBI U3MEPEHHS], CKOPOCTh, DHEPTHs, Macca.

buomorus: kiaeTka, opraHus3M, dKOocHCTeMa, bnocdepa, MeTaboIr3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObl, HyKICUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KDyTOBOPOT BEILECTB U ITOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpa¢usi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcesl.

TexHOonorus: XUMHYECKasi IPOMBIIUIEHHOCTb, METAJUIyprus, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI MPOMBIILIEHHOCTD,
(dapmaneBTHUECKAS IIPOMBILUIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



npemnaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPHATIOB, JOJICKTPOHHAsd
IMPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTHH.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMEI 110 XUMHNHA
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI TpeAMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUs BBIICICHBI CIEAYIOMAE COCTABIISIIONINE: OCO3HAHUE
OOYYarOIIMMHUCST POCCHUHCKON TPaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTHh K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOMPEIEICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
NPUHATHIMM B OOIECTBE TMpaBWIaMd M HOPMaMU TIOBEJCHUS; HAIUYWE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhI; CIIOCOOHOCTH CTABUTh 11U U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAKOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEILHON M MPAKTUYECKOW JI€ATEIbHOCTH
oOyyJarommxcsi B Mpoliecce peain3aluu 00pa3oBaTeIbHOM eI TEIbHOCTH.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHUSI TpeAMeTa «XUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TIO3HABATEILHON M MPAKTHYECKOW J1EATEIbHOCTH
oOy4Jarommxcs B MPOLecCce peann3alid 00pa3oBaTeNbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

OCO3HAHUS 00YYAIOIINUMUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBa)KECHUS K 3aKOHY U MTPABOIOPSAIKY;

MPEACTABICHUSI O COLMAJIBHBIX HOPMax M TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHHUI B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4E€OHBIX M TO3HABATENIbHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHWsI, JIOTHUKY U
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOU 1€ TEIHHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS :

[IEHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAyYHOMY HacCJEIuI0
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TIPOIECCY TBOpUYECTBA B OOJACTH TEOPUHM U TMPAKTHYECKOTO
MNPUJIOKEHUS XMMHHM, OCO3HAaHMSI TOTrO, YTO JAaHHbIE HAYKH €CThb PE3yJbTaT
JUTMTENIbHBIX ~ HAOMIOIEHNWN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPy/a YYEHBIX U IPAKTUKOB;



MHTEpeca M MO3HABaTEIbHBIX MOTHMBOB B IMOJYYEHHU U TOCIEIYIOIIEM
aHanu3e UHPOpPMaIUU O TIEPEIOBBIX JOCTUKEHUSX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIC C XMMUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIIEHMBATh CBOE MOBEACHHWE U TOCTYNKH CBOMX TOBApHIIEH C
MO3UIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHS MOCITEICTBHIA
MOCTYIIKOB;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M 0Oe3zomacHoro oOpa3a >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpallleHusi C BeHIeCTBaMU B OBITY,
MIOBCE/IHEBHOM JKU3HU, B TPYJOBOM AESITEIbHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HHIUBUAYATHHOTO M  KOJUJIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YTPOKAIOIINX 3J0OPOBBIO U JKU3HH JIIOJIEH;

OCO3HAHUSI TIOCTEACTBUIA W HEMPUATHS BPEAHBIX MPHUBBIUCK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUS1);

5) TPy10BOT0 BOCIIUTAHMSA:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEOBATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUECKOW W  JPYrUX BHUIAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a1ad
COLIMaJIbHON HAMPaBIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEepeca K MPaKTHUECKOMY M3YUYEHHIO MPoQeccHil pa3iMyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MIPUMEHEHUS TPEIMETHBIX 3HAHUMN 110 XUMHH,

YBXEHHUS K TPYY, JIOASIM TPYJla ¥ pe3yibTataM TPYAOBOH JEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaTbHOW TPacKTOPUU
oOpa3oBanus, Oyaymieli mpodeccuu U peann3aluu COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYecKOro BOCTIMTAHUS

HKOJIOTUYECKU I1EI€CO00PAa3HOr0 OTHOLICHHUS K MPUPOJE KaK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUS
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IPUPOTHON U COLIMATIBHOM Cpeibl;



OCO3HAHUS HEOOXOJUMOCTH HCIONb30BAHUSA JOCTHKEHUNW XUMHH JUIS
pELIEHUs] BOIPOCOB PAallMOHAIIBHOTO IPUPOJOIOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCHUCTBUW, NPUHOCIIIMX BPEHd OKPYXNKaAIOUIEH
NPUPOIAHON cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECKUE
NOCJIEICTBUS MPEAIPUHUMAEMBIX JEHCTBUN U MPENOTBpALIaTh UX;

HaJIM4Yusl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHHUKAaTUBHON M COIMAIBbHON
NPAaKTHUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemogoOuu;

7) HIEeHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HAyKH 1 00I11€CTBEHHOM MPaKTUKH;

NOHMMAaHUA ClNeUM(UKH XUMUU KaK HayKd, OCO3HaHMS €€ pojlu B
(GOpMHpPOBAHWN PALMOHAIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHHHM LEJIOCTHOIO
IpEJCTaBICHUs 00 OKpYXaroIleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJOBEKa, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHHH MpoOJeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHUHU JJIi  COBPEMEHHOM
HMBWIN3ALMK: B €€ TyMaHUCTHUYECKOM HANpPABICHHOCTH W BAXXHOM pOJIHM B
CO3/IaHMM HOBOM 0a3bl MaTepUalbHOM KYyJIbTYphl, B PELICHUH TJI100AIbHBIX
npoOJieM yCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, B Pa3BUTHH MEIUIUHBI, 00ECIEUeHNN
YCIIOBUH YCIEIIHOTO TPYAa U IKOJIOTUYECKH KOMGPOPTHOM XKU3HU Ka)XJA0ro 4djeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOIb30BATh
NoJlydyaeMble 3HaHUA Ul aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIEro Mupa u
IPOUCXOSIINX B HEM U3MEHEHUHN, YMEHUS JIelaTh 0OOCHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CAaMOCTOSITENIBHO HCIIONIb30BaTh XUMHUYECKHE 3HAHUS s
peuieHust po0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIEIOBATENbCKOMN NEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iu4HbIX cepax mpodhecCHOoHaTbHON
NEATEIBHOCTH.



METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJabTaThl OCBOCHHS MPOrpaMMBbl IO XMMHUU HAa YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMHpOBaHHS  MHPOBO33PEHHS]  OOy4arOIIMUXCSA
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHbIC) O0IIeHAYYHbIC MOHSATHUS, OTPaXKAIOIINe
LEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEUUPUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, SIBJICHUE,
IpolLecC, CUCTEMA, HAYYHBIM (PaKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BaHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble Y4eOHbIC NelcTBUs (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC,

PETYJISITUBHBIE), o0ecIreynBaroIne (dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COL[MAJIbHON KOMIETEHLIUN 00y4JatomuXxcs;
CIIOCOOHOCTD oOyyJaronmxcs UCITI0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAJIbHBIE YYCOHBIC
JICCTBUS B IMIO3HABATEIILHON U COIMAIBHON MIPAKTHUKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH W  PETYJSTUBHBIMH
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSITETbHO  (OpMyJIMpOBaTh W aKTyallU3UpOBaTh  MpooOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONIPENEINIATh LENU ACATEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS, COOTHOCUTD PE3YJILTATHI JIEATEIbHOCTHU C OCTABJICHHBIMU LIEIISAMU;

WCIIOJIb30BaTh NPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIICIATh XapPAaKTEPHBIE MPU3HAKU TMOHATUA M YCTAHABIMBATH UX B3aUMOCBSA3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHATHS JJI1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU HJIs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEXAY HU3y4acMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B paccCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BBIBOIBI M 3aKIFOUCHUS;

IIPUMEHATH B IPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIAYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHECHHE XUMHYECKOU



peakiMu — MpU PENICHHH Y4YEOHBIX TO3HABATENIBHBIX M MPAKTHYECKHX 3ajaad,
NPUMEHSATHh Ha3BaHHBIC MOJCIBHBIC MIPEICTABICHUS TSI BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB M XUMHUUCCKUX PEAKITHM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE AeiiCTBHS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XUMUYECKHUX
pEeaKUunii;

GbopMyIUpOBATh 1ENH U 3aJ1a9H UCCIIETOBaHMs, UCTIOIB30BaTh MIOCTABICHHBIC
U CaMOCTOATEIHHO CQOPMYIUPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMCHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJCTh HAaBBIKAMH CAMOCTOSITEIHPHOTO IIIAHUPOBAHUS W IIPOBEIACHHUS
YUYEHHUECKHX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
mpoliiecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIHpOBaThH
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB HCCICIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKONW HCCIIeNOBATENbCKOW U MPOECKTHOM
JESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO Pa3INnYHBIX
METOJIOB ITO3HAHHUSI.

3) pa6ora ¢ mHpopmanueii:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHWKAX WHPoOpManuu (HAydHO-
MOMyJIsipHAasl JIUTEpaTypa XHUMHYECKOTO COJACpP)KAHUS, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHanmu3upoBaTh MH(DOPMAIMIO PA3IMYHBIX BUAOB U (HopM
MPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

bopMyIMpPOBaTh 3aMPOCHl U TMPUMEHATh PA3IMYHBIC METOIBI MPH TOWUCKE U
orbope wuHpOpMaNKMKM, HEOOXOMUMON I BBINOJHCHHWS YYEeOHBIX  3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMBIT KMCHOIB30BaHMS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA M Pa3IUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO  BBIOMpATh  ONTHMAbHYIO  (GopMy  mpeacTaBiIeHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

WCITOJIb30BaTh HAYYHBIA S3bIK B KayeCTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHMOpMAIEel: TPUMEHSATh MEXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKA U CUMBOJIBI, (hOpMYIIbI, a0OpeBUaTyphl, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CMMBOJIHUYCCKHUEC CPCACTBA HAI'TIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOil TEMbI B X0J1€ JUAJIOTa W/WIH
JTMCKYCCHUH, BBICKa3bIBATh UJieU, (HOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MIPEJIOKEHHOU 3a1a4H;

BBICTYIIAaTh C TPE3CHTAIMECH pe3yhbTaTOB IT03HABATEIBHON JESITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIH COBMECTHO CO CBEPCTHUKAMU TPH BHITIOJTHEHUN
XUMHYECKOTO SKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HCCICAOBAHUIO CBONCTB
W3Y4acMbIX BEIIECTB, peaanu3allid yIeOHOTO MPOeKTa, U (POPMYIHPOBATH BHIBOJIBI
10 pe3yJbTaTaM IPOBEACHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS ITO3HUIIMHA B
X0/i€ 00CYXAeHUsI U 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOK IO3HABATEJIBHYIO
NEeSTENIbHOCTh, oOmpefensds €€ Ield W 3aJayd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IMpE/UlaraéMblii aJrOpUT™M ACHCTBUM mpu
BBINIOJIHEHUHM YYEOHBIX W HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHuss ¢ y4ETOM TMOJIyYeHHsS HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEAKILIUAX;

OCYUIECTBIIATh CAMOKOHTPOJIb AEATEJIbHOCTH HA OCHOBE CaMOaHajlu3a W
CaMOOIICHKH.

IHNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yIbTaThl OCBOCHHS MPOTPAMMBI [0 XMMHUHU Ha YTIIyOIEHHOM
YpOBHE Ha YPOBHE CpeHEro oOIIero oOpa3oBaHUs BKIIOUAIOT crenuduyeckue
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICHUCTBUIMA
110 OCBOCHHIO, MHTEPIPETAIIMA U IPeoOpa30BaHUIO 3HAHHWM, BHUJBI JACATECILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHUS W MPUMEHECHUIO 3HAHWM B PAa3IMYHBIX yUeOHBIX
CUTYyalUsIX, & TAKKE B PEAJIbHBIX )KU3HEHHBIX CUTYAlUsIX, CBA3aHHBIX C XUMUEH. B
MporpaMMe II0 XUMHHU IIPEAMETHBIE PE3YJbTaThl IPEACTABIEHBI 10 TroOJAaM
V3YyYECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUD)
OTpaX<aroT:

c(OPMUPOBAHHOCTh NPEJACTABICHUNA: O MECT€ U 3HAYEHUU OPraHU4YeCKOu
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTOWYHBOTO
pa3BUTHUS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SHEPTeTUYECKON U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEIAUIMHBI, CO3JaHUM HOBBIX MaTE€pHAJIOB,
HOBBIX HCTOYHHUKOB SHEPIUH, B obecrieueHnun paloOHaIbHOIO
IPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJl0OBEKa, a TaKKe DJKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPEJIE;

BJIQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoUe NOHITUS — XUMUYECKUI JIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOpUAM3AIMs aTOMHBIX OpOWTajieil, HOH, MOJEKya,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUYECKAsl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIA CKENET, (PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEpHYTHIE, COKpall€HHBIE,
CKEJIETHbIC), HU30MEpHUsl CTPYKTypHas M IPOCTPAHCTBEHHAs (IFe€OMETpHuYecKas,
ONTHYECKAs), HM30MEPBI, TOMOJOTMYECKUA pANl, TOMOJIOTH, YTIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIIME OPraHUYECKHE COEIUHEHUsS, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJSIDHBIE COEIMHEHMS; TEOPUHU, 3aKOHBI
(nepuonmueckuii 3akoH JI. WM. MenneneeBa, Teopusi CTPOCHHUS OpPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TMpEBpalleHUsT DJHEPruu TMpPU XUMUYECKHX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $I3bIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIUE B OCHOBE
NOHUMAaHUsI TPUYUHHOCTU U CUCTEMHOCTH XWMHMUYECKHUX SBJIICHHUN; MPEICTABICHUS
O MEXaHU3MaX XHMHUYECKMX pPEakUuid, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX MX IMPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M T'PYII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIM U Me30MepHbIi 3P dekTsl, opueHTanTsl | u Il pona);
(akKkTOJOrMYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHWU U O€30MaCHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OPraHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NESTENIbHOCTH ~ YeJIOBEKa, OOIMMX  HAay4YHbIX  MPHUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPaOdOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpPHbIE MPU3HAKU MOHSITHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIKE MOHATUS NPH
ONMCAHUM COCTaBa, CTPOCHUSI U CBOMCTB OPTaHMYECKUX COCANHEHU;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIT0JI30BaTh XMMUYECKYI0 CHMBOJIUKY JJISI COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUUECKUX
BELIECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKIHMA M PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMH  IMOCPEICTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO 0anaHca »dTUX peakluil, peakuuii HOHHOTO OOMEHa WyTEM
COCTABJICHHSI MX MOJIHBIX U COKPAUIEHHBIX HOHHBIX YPABHEHHIA;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAJJICKHOCTh M3yUYEHHbIX
OpraHMYEeCKUX BEHIECTB MO MX COCTaBy M CTPOCHUIO K OMNpeAcTIEHHOMY
KJIACcCy/Tpynne COSAWHEHWH, JaBaTh WM Ha3BaHHWS II0 CHCTEMAaTHYECKOU
HomeHknarype (IUPAC) u mpuBoauMTH TpUBHANBHBIE HA3BAHUS UIS OTACIHHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOIYOJI, TJIUILEPHUH,
ATWICHIJIMKONb, (EHON, (QOopManbIeru, aleTaabJeruji, aieToH, MypaBbHUHas
KHCIIOTa, YKCYCHAsI KMCJIOTa, CTCAPUHOBAsI, OJICMHOBAS, MMAJIbMUTUHOBASI KUCIIOTHI,
[VIMIAH, aJJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, W30IMPEH, XJIOPOIPEH,
CTUPOJ U JPYyTHe);

chOPMHUPOBAHHOCTh, yMEHHUSI ONpPENENsATh BHJI XUMHUYECKOHW CBSI3U B
OpraHUYECKUX COCIUHECHMSIX (KOBAJICHTHAsT W HWOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

COPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHS
opranndeckux Bemects A. M. bytiepoBa juist 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepuU30BaThb  COCTaB, CTPOCHHE,
bU3MYeCKuEe W XUMUYECKHE CBOWCTBA TUIWYHBIX TPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB: alKaHOB, IUKIIOAIKAHOB, AIKCHOB, aJIKaIMEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, MIPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, AMHHOKHUCIJIOT, O€NKOB, yrieBOJAOB (MOHO-, JM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIWA C WCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh, YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHUMN OT
KPaTHOCTH U THIIA KOBAJICHTHOM CBSI3H (G- M TT-CBSI3M), B3aUMHOI'O BIIMSIHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Coipbs (He(Th, TPHUPOIAHBIM Ta3, Yyrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE TPUMEHEHHUE TIPOIYKTOB TIEPEepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCATENIPHOCTA — aHalu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3ALIMIO, BBIBICHUE MPUYMHHO-CIECICTBEHHBIX CBA3CH — JJISI U3Y4YECHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIUIL;

c(hOpMHPOBAHHOCTh YMEHH: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYUYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TMOHUMAHHUSI CYIIHOCTH MATEPUAIBHOTO E€IUHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUSI MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHUW: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIIUN C WCIIOIh30BAaHUEM (PU3NUECKHUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PAcUEThl MO HAXOXKJACHUIO XUMHUYECKOU
dbopMysbl BelIECTBAa MO M3BECTHBIM MACCOBBIM JIOJISM XUMUYECKUX DJIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OICHUBATH
C TMO3WIHUHA  DKOJIOTHYECKOM  O€30IIaCHOCTH  IIOCIEACTBHSA  OBITOBOM |
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKAa, CBA3aHHOW C TMepepaboOTKoOn
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbBIEC 3HAHUS JIJIS1 IPUHATUSA TPAMOTHBIX PEILICHUM
po0JIeM B CUTYaIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TIJIAaHUPOBATh U TMPOBOIUTH
XUMHUUYECKUU HKCIEPUMEHT (MOJYyYeHUE U U3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIMUU YIIIEBOJAOPOJOB PA3JIMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIOACHUEM TPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBaMU M JabOpaTOPHBIM 000PYIOBaHUEM,
dbopMyIMpoBaTh IIENb HUCCJEAOBAHMS, TNPEICTABIATH B pasIuyHOM Gdopme
pe3yabTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHJIa DKOJOTHYECKH I1eJIeCO00Pa3HOTO TOBENCHUS B OBITY U
TPYIOBOW JIEATEIIBHOCTH B IEJISX COXPAHEHUSI CBOETO 3J0POBbS, OKpPYXKaoIIei
MIPUPOJTHOM CPEAbl U JOCTUHKEHUSA €€ YCTOUYMBOTO PA3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCUYECKOTO JCHCTBHUSI Ha >XUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH TTokazareis [1J1K;

aHAJM3UPOBATh 11€J1€CO00PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHW 3PEHUS COOTHOIIEHUS PUCK-TIONH3a;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBISITh I€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(GOPMAIIMK B Pa3TUYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTepaTypa, CpeacTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUUECKYI0 WH(pOpMaImio, nmepepadbarpiBaTh €€ U UCIOJIB30BATh
B COOTBETCTBHUU C MIOCTABJICHHON y4eOHOI1 3aa4eil.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudecKas
XUMUSD OTPa)KaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATBLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUW MPUPOJBI, O MECT€ M 3HAYCHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HayK M €€ pOoJu B 00ECIICUEHWU YCTOWYHUBOTO
pa3BUTHSI, B PEIICHUU MPOOJIEM SKOJOTHMYECKON, DHEPreTUUeCKON M IHIIECBOM
0€301MacHOCTH, B Pa3BUTHUU MEJUIIMHBI, CO3JIAHUM HOBBIX MaTEpPHaJOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOCCICYCHUM PAIMOHAIBHOTO TPUPOJIOIOIH30BAHUSA, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO M IPUPOIHOMN
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAHMM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIAralOIINE TMOHATUS — XUMHUYECKHUH OJJIEMEHT, aToM, SJIpO aToMma,
U30TOIIbI, 3JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX OpOWTalield, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHHS,
XHMHUYECKasi CBs3b (KOBAJEHTHAs, HWOHHAs, MeETAUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJUTUYECKAs JHUCCOLMAIUS, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TIOKa3aTellb, OKHUCIIHMTENIb, BOCCTAHOBUTEIb, TEIJIOBON A deKT
XHMHYECKON peaKIiMu, CKOPOCTh XUMHUYECKOW peaKklMu, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOJMTHUYCCKON IHUCCOLMAINH, MEePUOIUICCKUM
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU NIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN S3BIK
XMMHH, MHPOBO33PEHUYECKUE 3HAHMS, JIeKallieé B OCHOBE ITOHUMaHUS
NPUYUHHOCTA M CHUCTEMHOCTH  XHMHMYECKUX  SBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSGHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKHUX
peakiui, TEPMOJIMHAMUYECKMX U  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HUX
MPOTEeKaHUs, 0 XMMHUYECKOM PABHOBECHH, PACTBOpaX W AUCIIEPCHBIX CHCTEMaXx;
(haKTOJIOTUYECKHE CBEJICHHUS O CBOMCTBAxX, COCTaBe, MOJY4YCHUHU U O€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAHWYECKUX BEIICCTB B OBITY M MPAKTUYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpPHbIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOUIME MOHATHUS MPU
OMMCAaHWU HEOPTraHUYECKUX BELIECTB U UX MPEBPAICHUI;



c(hOpPMHPOBAHHOCTh YMEHHMSI MCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMysal  BEUIECTB M YpPaBHEHUM XHMMHUYECKHX  pEaKIIHi,
cucremarnyeckyro HomeHkatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEACIATH BAICHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHMSIX, BUJ XUMHUYECKON CBSI3M (KOBAJIEHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKON  pemeETKu
KOHKPETHOTO BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOWCTB BEIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALUIMYECKOM PpEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBA3H;

cOPMHPOBAHHOCTh  yYMEHMWI:  KJIAacCU(PUIMPOBATh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUUYECKHUE PEAKLUH I10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrolux BEIIECTB, TEIUIOBOMY 3((EKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIIEHHUS BJIEMEHTOB, OOpaTMMOCTH, YYAaCTHIO KaTajau3aropa |
JPYTHE); CAMOCTOSTEIBHO BbIOWpATh OCHOBAHUS M KPUTEPUU JUIS KilacCU(UKALIUN
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUH;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa /.
W. MenpeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, O0BSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPHU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO NEPHUOIOB
[Tepuomnueckont  cucrembr .M.  MengeneeBa,  UCNOJB3Ys  TOHSATHS
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOIYyPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE WU BO30YKIEHHOE HIHEPreTUYECKUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKUX AJIEMEHTOB U HX
coequHeHUNM 1o Inepuogam u rpynmnam  Ilepuomnmyeckoun cucremsr J[. .
MeHnneneeBa, BaJleHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX DJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHCHIBaTH) OOIIHE
XMMHYECKHME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATH
CYILLIECTBOBAHHE T€HETUYECKOM CBS3UM MEXKAY HEOPraHWYECKHMH BEIIECTBAMHU C
MOMOILbIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

cOpPMHPOBAHHOCTh yYMEHHUS  PACKphIBaTh CYIIHOCTb: OKHCJIUTEIIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMM MOCPEJCTBOM COCTABJIEHUS JEKTPOHHOrO OasiaHca
TUX PEAKIUH; peakiuil MOHHOTO OOMeHa MyTEM COCTaBJIEHUS HMX TOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  ypPaBHEHHWW;  peakuMi  TUAPOJM3a;  pPeakuuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEPE THAPOKCOKOMIUICKCOB IIMHKA U ATFOMUHUSA );



cOPMHPOBAHHOCTh YMEHHUSL OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX pEaKUUi C Y4ETOM HX JHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHUYECKON pEeakuud B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakXKe XapakTep CMEIICHUS XUMUYECKOTO0 PaBHOBECHSI 101 BIMSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaTh XUMHUYECKHE pEaKIIUu,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO MOJIYYEHUS CEPHOM KHCIIOThI, aMMHUaKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; LE€IeCO000pPa3HOCTh
NPUMEHEHHUS HEOPraHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOILLIEHHUS PUCK-TI0NIb34;

c()OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O METOJax HAYYHOTO
NO3HAHUs SIBICHUW NpUpPOAbl — HAONIOJIEHUE, W3MEPEHUE, MOJEIUPOBAHUE,
HKCIEPUMEHT (pEaJbHbI U MBICIICHHBIN), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAaHUM BEILIECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJICHHH, HUMEIOIIUX MECTO B MPUPOJE,
IIPaKTUYECKOM AEATENBHOCTH YEIOBEKA U B IOBCEAHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB MJIS
00J1€€ 0OCO3HAHHOIO MOHMMAaHUS MATEPUaIbLHOTO €AMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOJIB30BAHUEM
MOHATUM «MaccoBasi J10Js1 BEUIECTBA B PACTBOPE» U «MOJISIpHAS KOHUEHTPALIU;
Macchl BeLeCTBa WM 00bEMA ras3a 10 U3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO W3 yYaCTBYIOIIMX B PEAKIIMM BEIECTB; TEIUIOBOTO 3(deKTa
peakluny; 3HAYECHHsI BOJAOPOJHOIO IOKA3aTelsi PACTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHON CTENEeHbI [UCCOLMaluu; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
MPOAYKTa PEAKLIHH, €CIM OJAHO M3 MCXOJHBIX BEIIECTB JTaHO B BUJAE PACTBOPA C
OMpeIeIEHHOW MAacCOBOM J10JIeH pacTBOPEHHOTO BEIECTBA WJIM JIaHO B M30BITKE
(MMeeT TMpHUMECH); JOJIM BbIXOAA MPOJIYKTa PEaKIHH; OOBEMHBIX OTHOILIEHHI
ra3os;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIaHUPOBATh U TMPOBOAMTH
XUMUYECKUA  DKCIIEpPUMEHT  (NpOBEACHHE  peakuuid  HMOHHOro  OOMeHa,
NOATBEPKIAECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BELIECTB, ONPEACIICHHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, HM3YyUYECHUE BIIMSHUS
pa3iauuHbIX  (PAKTOPOB HAa  CKOPOCTh XHUMHUYECKOM  pEaKIUH, pelIieHue
HKCIIEPUMEHTAJIbHBIX 3adad mo Temam «Metamey u  «Hemeramnbs»y) ¢
COOJII0/IEHMEM TTpaBUjI 0€30MacHOro OOpallleHusi ¢ BEUIECTBAMU U JaOOPaTOPHBIM
oOopynoBanueM, (HoOpMyIupoBaTh I€Jdb HCCJICNIOBAHMS, TPEJCTABIATH B
pa3nuuHOi (opMme pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OICHUBATh UX
JIOCTOBEPHOCTD;



c(hOpMHPOBAHHOCTh YMEHUI: COOJI0IaTh MTpaBUiia MOJb30BaHUS XUMUYECKOM
nocynoil u jabopaTopHbIM 00OpyJOBaHUEM, OOpalleHusi C BeIllecTBaMH B
COOTBETCTBUM C HMHCTPYKIUSIMHM IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, YKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHUS B OBITY U TPYIOBOM
JESITENbHOCTH B LESAX COXPAHECHHSI CBOETO 3JI0POBbS, OKPYKAIOUIEH MPUPOIHOU
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JEWCTBUS HA YKUBBIE OPTAaHU3MBI OMPEAECIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, TOHMMAs cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTh IE€JICHANIPABICHHBIA TTOUCK
XUMHUYECKON MH(POpMAIINU B pa3IMYHBIX UCTOYHUKAX (HAy4yHAs U y4ueOHO-Hay4HAas
JUTEpaTypa, CpecTBa MaccoBOM MHPopMauuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(OpMaInio, nepepadbaTbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOI 3aaueil.
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KoJsn4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kounrpoabusie | Ilpakruueckue (uicpp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepuoanueckuii 3akon
11 u Ilepuonnueckas cucteMa XMMU4YECKUX 9
anemenToB . 1. Menneneepa
12 Crpoenue BeniectBa. MHOroo0pasue 11 1
BEIIIECTB
1.3 XUMUYECKUE PeaKIuu 19 1 3
Hroro o pasneny 39
Pa3nen 2. Heopranuueckasi XuMusi
2.1 Hemeramst 31
2.2 Mertabl 23 1
Uroro no pazneny 54
Pa3znen 3. Xumus u :KM3Hb
31 MeToabl TO3HAHUS B XUMUH. XUMUA U 9
' KH3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuyecTBo 4yacoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThbI

JlaTa
U3y4eHus

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/bHbIE

pecypchl

[IpenMer 1 3HaUYEHUE OPraHUYECKON
XUMUH, TIPEJICTaBICHUE O MHOT000pa3uu
OpPTaHUYECKUX COCTUHEHHM

SJIGKTpOHHOC CTPOCHUC aTOMa YrijiepoJa

(oCHOBHOE U BO30YXIEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepoa

XUMHYECKas CBS3b B OPraHUYECKUX
COeTMHCHUAX. MexaHu3Mbl 00pa30BaHMS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OPraHUYECKUX
coenuHeHuii A. M. bytieposa

Buas! nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (HeKTH B MOJIEKYJaX OPraHuYeCcKuX
COeTMHEHNN

[IpencraBnenne o kiaccuPpuKauu u
cucrematnueckas Homenkiarypa (IUPAC)
OpPTraHMYECKHX BEIICCTB

Knaccudukanus peakiuii B OpraHu4eCcKOi
XUMHUH




Cucremarusanus U 0000ILIEHUE 3HAHUM 10
TEME

AJKaHbI: TOMOJIOTHYECKHH psifl, 001Iast
dbopmyna, HOMEHKJIATypa U U30MEpPHUs,
3JIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJI

10

dusnyeckue U XUMUYECKHAE CBOKMCTBA
AJIKaHOB

11

12

13

HaxoxieHue aakaHoB B IIPUPOJIE.
CriocoObI mosTydeHus 1 IpUMEHEHHE
AJIKaHOB

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOKCTB, CIOCOOBI
MOJIYYCHHA U IPUMCHCHUC

Pemenne pacu€THbIX 3aa4 HA
omnpezeneHnue MOJIEKYIIpHOM (popMyIIbI
OpPTraHUYECKOI'0 BEILIECTBA 110 MACCOBBIM
JIOJISIM aTOMOB 3JICMEHTOB, BXOAIIMX B €ro
cocraB. CucreMatu3alusa 1 0000IIeHHE
3HAHUM T10 TeMe

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001mas
dbopmyna, HOMEHKIIATypa, TEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CrpyKTypHas ¥ LIUC-TPaHC-U30MEPUS
aJIKeHOB

15

PuznyecKkue 1 XMMUYECKHE CBONCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CriocoObI mostyueHus ¥ IPUMEHEHHE

16
AJIKEHOB
[Tpaktuyeckas padora Ne 1 mo teme

17 "ITonmyueHue FTUICHA ¥ U3yYEHHUE €T
CBOMCTB"
Pemenne pacuéTHpIX 3a7a4 Ha

18 OTIpeIeIeHUE MOJICKYJIIPHON (hOPMYJIBI
OpPraHUYeCcKOro BEUIeCTBa
ATKagueHsl: COnpsKEHHbIE,

19 U30JIMPOBaHHbIEC, KyMYJIHPOBaHHBIC.
Oco0eHHOCTH 31EKTPOHHOI'O CTPOEHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CriocoObI mosrydeHust 1 IpUMEHEHHE
aJIKaJMEeHOB
AJKUHBI: TOMOJIOTHYECKHUH psizl, 001as

99 ¢dopmyIia, HOMEHKIIATYpa, YIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
¢duznueckue cBoicTBa

23 XUMHYECKUE CBONCTBA aJIKMHOB

24 KagecTBeHHBIE peakI[Mi Ha TPOUHYIO CBA3b

o5 Crioco6bI nostyueHust 1 NpUMeHEeHHe
QITKHMHOB

26 Pemenue 3a1a4: pacué€Tsl O ypaBHEHUIO
XUMHUYECKON peakluu

97 CucreMmarusanys 1 00001eHe 3HAHNI 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast




dbopmyna, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI
OcH30J1a ¥ TOJTyoJa, UX (U3HIECKUE
CBOMCTBaA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMelleHus
XUMHUYECKUE CBOICTBA aPEHOB: peaKI1H

30 MIPUCOEIUHEHHUS], OKHCIIEHHE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XMMHYECKUX CBOMCTB
CTHpOJIa
Pemenne pacu€THbIX 3a1a4 HA

32 orpezeNieHue MOJIEKYIIpHOM (popMyIibl
OpPTraHUYeCKOTO BEUIeCTBA

33 CriocoObI mosrydeHus 1 IpUMEHEHHE
apeHoB

34 ['eneTnueckas cBS3b MEXAY pa3IMUHBIMU
KJIacCaMM YTJIEBOJOPOI0OB
Pacuérel Mo ypaBHEHHSIM XUMHYECKHIX

35 peakuuii. CucremaTusanus u o0001eHNe
3HaHUU IO TEME

36 [Ipupoansiii ra3. [lonytHble HedTIHBIE
rassl

37 KameHHbIi yroas ¥ IpOayKThI €T0
nepepadoTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [TpuMeHeHre POTYKTOB TIepepadOTKU

HePTH




39

40

['eneTuyeckas CBSI3b MEXK]y pa3IMUHBIMU
KJIacCaMH YTJIEBOAOPOIOB
["aoreHonpon3BoAHbBIE YIIIEBOAOPOOB:
AIEKTPOHHOE CTPOEHHE; pEaKuu
3aMelIeHHs rajoreHa

41

JleWicTBue 1IemoYei Ha
rajoreHnpou3BoAHbIe. B3anMopeiicTeue
JUTAJIOr€HAJIKAHOB C MAarHUEM U IIUHKOM

42

43

Cucremaru3zanus 1 00001IeHe 3HaHUH 110
pasneny "YriaeBonpoposst”

KonTtponpsHast pabora mo Teme
"VYrieBonopoasr"

44

45

46

47

48

49

[IpenenbHbIC OAHOATOMHBIE CIIUPTHI:
TOMOJIOTMUYECKUH psijl, oOuiast popmyia,
CTPOCHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kilaccuuxanus,
¢du3nyeckre CBOMCTBA

XUMHUECKUE CBOMCTBA MPEEeNbHBIX
OIHOATOMHBIX CITMPTOB

Crioco6bI nostyueHust 1 NpUMeHEeHHe
OIHOATOMHBIX CITMPTOB

[Ipocteie 3¢upbl: HOMEHKIATYpa U
U30MepHsi, 0COOEHHOCTH (PU3UUECKUX U

XAMHUYECKUX CBOUCTB

MHOroaroMHble CIUPTHI: ATHUIICHTIIUKOJIb U
TIIALEPUH, UX PU3NYECKHE U XUMHUECKUE
CBOMCTBA

CrniocoObl noy4eHus U NpUMEHEHNE




MHOI'0OAaTOMHBIX CIIMPTOB

@DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH (eHoIa

o1 XuMuyeckue cBoicTBa (eHosa

59 CriocoObI mostyueHus ¥ MpUMEHEHHE
denona
[TpakTuueckas padota Ne 2. Pemenue

53 AKCIEPUMEHTAIbHBIX 3334 10 TEME
"CnupTtsl U (peHosbr"

54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN 10
TeEMe
AnbAETUIB U KETOHBI: JIEKTPOHHOE

55 CTpOoeHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUYECKHE Psifibl, 001mas popmyna,
M30MEpHsI U HOMEHKIJIATypa

56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE
CBOICTBa; peakly MPUCOEAUHEHUS

57 Peakiuu okucieHus 1 KaueCTBEHHBIC
pEeaKIUy aTbJICTHIOB M KETOHOB

58 CniocoObI MoMy4eHus aabAeTHAOB U
KETOHOB
OMHOOCHOBHEIE TIPE/IeNTbHBIE KApOOHOBBIE

59 KHUCITIOTHI, 0COOEHHOCTH CTPOSHUS UX
MOJIEKYIT

60 W3omepust ¥ HOMEHKJIaTypa KapOOHOBBIX
KHCTIOT, UX (PU3HUeCcKHe CBOMCTBA

61 XHWMHUYECKUE CBOMCTBA MTPEAEIBHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KUCIIOTBL. MHOT000Opa3ne KapOOHOBBIX
KHCJIOT

63

Oco0OeHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucinot. [IpencraButeny BeICIINX
KapOOHOBBIX KHUCIIOT

64

[TonsTne o MpoU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

Crioco0bI nostyyeHust U IpUMEeHEeHHe
KapOOHOBBIX KHUCIIOT

66

67

68

69

70

71

CrnosxHble 3(pUpbl: TOMOJIOTUYECKUHN PSIJI,
o0mras opmysa, H30Mepus 1
HOMEHKJIAaTypa

DuU3nYECKUEe U XUMUYECKUE CBOMCTBA
3pHpoB

Pemenne pacu€THbIX 3a7a4: IO YPaBHEHHUIO
XUMUYECKON PEaKLUH, HA ONPEIEICHUE
MOJIEKYJISIPHOM (HOPMYJIIBI OPraHUYECKOTO
BELIECTBA

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TEME
"Kap6onoBsie kucnothl. CioxHbie d3pupnr”

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOMCTBA (THAPOIIH3)

OcoOeHHOCTH CBOWMCTB KHUPOB,
COACPpKAMMNX OCTATKHN HEPEACIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOaE

Mpbu1a KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MooIlee aeiicTtrue. Ilonsatue o

72 CHHTETHUYECKUX MOFOIIUX CPEICTBAX
(CMC)
['eneTHueckas CBSI3b YIIIEBOIOPOJIOB U

73 KHCIIOPOJICOICPIKAITUX OPTaHUIECKHIX
BEIIIECTB

74 PacuéTpl 10 ypaBHECHHSIM XUMUYECKHX
peakuuii

75 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110
TeMe
OO1ast XxapaKTEpPUCTHKA YTIICBOJOB U

76 KJaccu(uKaus yriaeBoJoB (MOHO-, TU- U
TIOJTCaxapHU Ibl )

77 Monocaxapuabl: (pu3NYECKre CBOMCTBA U
HaXOXXJCHHUE B TIPUPOJIC

78 [TpumMeHeHne TIIOKO3BI, €€ 3HaYCHUE B
YKU3ZHEJEATEIbHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MallbT03a U

79 nakto3a. Haxoxnenue B npupoje u
NpUMEHEHHE JUCAXapHJIOB
[Tonmcaxapuapl: CTpOEHHE MAaKPOMOJIEKYT,

80 du3HYeCKre U XUMUIECKHE CBOWCTBA,
MPUMEHEHUE

81 [TonsiTHEe 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemienune pacyeTHbIX 3a/1a4 Ha

OMpCACIICHUEC JOJIM BbIXOAA IMPOAYKTa




pCakiuu OT TCOPECTHIYCCKHU BO3ZMOXKHOTO

83

Cucremaruzanus U 0000IIeHNe 3HAHUH 110
pazneny

84

85

86

KonTponbhas pabota no teme
"Kucnopoacoaepxariie opraHu4eckue
coequuenusa”

AMUHBL: KITacCUpUKAIHS, CTPOCHUE
MOJIEKYJI, oOmiast (hopmyiia, u3oMepus,
HOMEHKJIaTypa u (pu3nYecKre CBOMCTBA
XUMHUYECKHE CBOMCTBA anu(PaTHIECKUX
aMUHOB

87

88

89

90

AHunuH: CTPOCHUC aHWJINHA, 0COOEHHOCTH
XUMHYSCKHX CBOMCTB aHHIIMHA

CriocoObI mosrydeHus 1 IpUMEHEHHE
an(paTHUIECKUX aMUHOB

AMHMHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMHUHOKHCIIOT

XUMHUYEeCKHE CBONCTBAa aMHUHOKHCIIOT, MX

OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT.
CuHres u TUAPOJINU3 ICITUAOB

91

92

93

benku xak mpupoHbIE TTOJIUMEPHI;
CTPYKTYpHhI O€JIKOB

XuMHyecKkue cBOHCTBA OEIKOB
A3oTcoaepKaire reTepouKInIecKie
coenuHeHUs. HyKII€MHOBBIE KUCIIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKas POJIb




94

95

[IpakTuueckas padora Ne 4. Perenue
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepIKalllie OpraHuYeCKUe
coenuHeHus"

[IpakTuueckas padora Ne 5. Perenue
9KCIIEPUMEHTAJILHBIX 3a71a4 10 TeMe
"Pacno3HaBaHne OpraHuYeCKuX
coenuHeHun"

96

97

98

KonTtponpsHast pabora mo Teme
"A30TcoAepIKallie OpraHuuYeCKre
coenuHeHus"

OcHOBHBIE IOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN U
METOJBbI UX CUHTE3a —II0JUMEPU3aLIUs U
MIOJIMKOHACHCALUA

[TnacTmacchl. YTunm3anus u nepepadoTka
MJIacTHKa

99

100

101

DnacToMepsl: HaTypalbHbIHI
CUHTETHUYECKHE KayuyKu. Pe3nHa

BouiokHa: HatypangbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cenuanbHOro
Ha3HaYECHHUs

[Tpaktuyeckas pabora Ne 6. Pemenue

AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALMS
M3Y4YEHHOTO MaTepuaia 1o TeMe
"BBICOKOMOJIEKYIISIPHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(pPOBbI
wn Tema ypoka Beero Konrpoubnbsie IIpakTnueckue fll3yquI/Iﬂ :)Iﬁlil;l;ona:enbﬂue
padoThI padoThl pecypes!
Atom. CocTaB aTOMHBIX sifep. XUMHUUYECKUMA 1
aneMeHT. M30Tonsl
CrtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE UKCIa
Knaccudukariusi XuMUUECKHX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenTsI)
Pacnipenenenuie 31€KTpOHOB IO ATOMHBIM 1
opOuTansim
DNeKTpOHHbIE KOH(UTYpaIK AaTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSTHUU
OeKTpOHHbIE KOH(PUTypallui HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepnonnueckuit 3akoH u [lepnoanyeckas
cUCTeMa XUMHU4ecKux anemenTos /1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOpUEHN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU 1
IIPOCTBIX U CJIOKHBIX BEHIECTB 10 TPYIIIAM U
nepuoaam
CucreMmarusanys 1 00001eHre 3HAHNU 110 1




TEMEC

10

Buapr xumudeckoii cBs3u. MexaHHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexXMOIEKyIsIpHBIC
B3aMMOJICHCTBUS

11

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOEHUEM

12

13

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIaTypa

BemectBa MONEKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANINYECKUX PEIIETOK U CBOWCTBA
BEIIIECTB

14

IIonsitue o AUCHICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOMJHBIX pacTBOpax

15

16

17

18

19

HcTuHHBIE pacTBOPHI: HACHILICHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucramnornaparst

Crioco0b! BeIpaXKeHHs KOHIIEHTPALUU
pacTBOpOB

Pemenue 3a1a4 ¢ ucnosib30BaHNEM NOHATUN
"MaccoBast 10JIs1 pacCTBOPEHHOIO BellecTsa',
"MoJsIpHast KOHIEeHTpanus'"
Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEIIECTB
Cucremarusanys 1 0000IeHNEe 3HAHUI 110
TeEME




20

21

22

23

KonTtponsHas pabora no remam "Crpoenue
aroMma. [lepuonuueckuii 3aKOH 1
[lepuoanueckas cucteMa XUMUYECKUX
anemenToB J. . Mengeneesa", "Ctpoenue
BelecTsa. MHoroobpasue BemiecTs"

Knaccudukanus XuMu4ecKkux peaxiuii B
HEOPraHUYECKON M OPTaHMYECKON XHUMUH.
3aKOH COXpPaHEHUs MacChl BEIIECTB; 3aKOH
COXpPaHEHHsI ¥ TIPEBPALICHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIHIX

TennoBbie 3G GEKTH XUMUYECKUX PEaKIUH.
Tepmoxumuyeckue ypaBHEHHS

Brruncaenus mo YPaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKHUM YPAaBHCHHUAM

24

CKOpOCTh XMMUYECKOHN peakuuu, eé
3aBHCHUMOCTH OT Pa3NIMUHBIX (PaKTOPOB.
Karanmus u xaranusatopsl

25

26

27

I'omoreHHsIe U TreTCPOrCHHLIC pCAKIINHN

[IpakTuueckas pabora Ne 1 o teme
"BausiHue pa3nuuHbIX (GaKTOPOB Ha
CKOpPOCTh XUMHYECKOU peakiuu"

OOpaTtuMbie U HEOOPATUMBIE PEAKIIUU.
XUMHUYECKOE pABHOBECHE

28

29

[TpakTdeckas padora Ne 2 o Teme
"BausiHue pa3nuuHbIX (aKTOpPOB Ha
MOJIOKEHNE XUMHUYECKOT0 paBHOBECHS"

DnekTpoiauTHueckas auccoruanus. CuibHbIe
U ciabpie IeKTpoauThl. CTeneHb




Jucconranuu

HNonnoe npoussenenue Boabl. Cpemxa BOIHBIX

30 pactBopoB. Bogopoansiii moka3satesns (PH)
pacTBopa

31 I'maponus coneit. Peakiuu, npoTtekaromuye B
pacTBOpax AIEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHUYECKHE PEAKLIUN B PACTBOPAX
AJIEKTPOIUTOB"
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE

33 peakiuu. BakHeHue OKUCIUTEIIN U
BOCCTAHOBUTEIHU

34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OajnaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEILIECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIOB

37 Pemenue 3a1ay pa3auyHbIX TUIOB

38 Cucremarusanus 1 0000IeHNEe 3HAHUI 110
TeMe "XuMuueckue peakuuu"

39 KonrtponbHas pabota no reme "Xumuueckue
peakiuu"
[Tonoxxenne Hemeramos B Ilepuoanueckon

40 CHCTEME XUMHUYECKUX 3nemeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. DHU3NUECKUE CBOMCTBA HEMETAJIOB

41 AJUTOTpOTUST HEMETAJUIOB (Ha IpUMepe

KHCTIOpoJia, cephl, hocdopa u yriaepoaa)




Bopopona: nmonyyenue, puzndeckue u

42 XUMHYECKHE CBOMCTBA. | napu bl
lamorensl: HAXOXKIEHHUE B IPUPOJIE, CIIOCOOBI

43 MoJTydeHus1, GU3UIECKHUE M XUMHICCKUE
CBOICTBa
["anorenoBoiopoabl. Baxkuenue

44 KHCIIOPOJICOICPIKAIINE COSTMHCHUS
TaJIOTeHOB
JlabopaTopHble U MPOMBIIIIICHHBIE CIIOCOObI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
rajoreHOB U UX COEAUHEHHI
[IpakTuueckas padora Ne 4. Perenue

46 9KCIIEPUMEHTANBHBIX 33724 M0 TeMe
"T"anorens"
Kucnopon: naboparopHeie u

47 MIPOMBIIIJICHHBIE CTIOCOOBI MTOTYICHHSI,
dbuznueckue U xumudeckue cporictsa. O30H.
[TpuMmeHeHue KUcIopoia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3amay pa3auyHbIX TUIOB
Cepa: HaXOXJIeHUE B PUPOJIE, CITOCOOBI

50 nonyueHus, GU3NIECKue U XUMUIECKHE
CBOICTBA

51 CepoBoaopon, cyabpuasl

59 Kucnopoacoaepxaiiue COeIUHEHHSI CEPBI.
Oco0eHHOCTH CBONCTB CEpHOM KUCIIOTHI

53 [TpakTrueckas padorta Ne 5. Pemenue

AKCIIEpPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A3oT: HaXOXJICHUC B IIPHUPOAE, CIIOCOOBI

54 NOJy4YeHUs1, PU3UIECKUE U XUMUYECKHE
CBOMCTBAa. AMMMAK, HUTPHUbI

55 Kucnopoaconepxkaiue coeluHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpuMeHeHue a30Ta ¥ €ro COSAMHEHU.
A3oTHBIE Y10OpEeHUS
docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI

S7 nosyueHusi, GU3NIECKUe U XUMUIECKHE
cBoricTtBa. Dochuasl u Gochun

58 Oxkcunsl pocdopa, pochopconepxaine
kucinoTsl. Comn HocopHOit KUCTOTHI

59 [Tpumenenne pochopa 1 €ro cCoeAMHEHUH.
Dochopubie yroOpeHus
[Mpaktudeckas padora Ne 6. Perenue

60 DKCIEPUMEHTAJIBHBIX 3a4a4 110 TeMe "A30T U
dbocdop u ux coenuHeHus "
VYraepon: HaXOXJIeHHE B IPUPOJIE,

61 AJJIOTPOINHbIE MOAUPUKALNY; (PU3HUECKUE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE

62 Oxcun yraepoaa(ll), okeun yrinepoma(lV),
YroJIbHast KUCJIOTA U €€ COJIU

63 Pemenue 3anau pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHNe B IPUPOJIE, CIIOCOOBI

64 NOJy4YeHHUs, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasI KHCIIOTA,




CHJINKAThI

HpI/IMeHCHI/IC KpEMHUA U €T0 COCHHHGHHﬁ.

06 CrexJ10, ero noixy4eHue, BUIbl CTEKIIa

67 Pemienue 3a1ayd pa3iMuHbIX TUIIOB

68 CucremaTtu3zaiys U 0000IICHHE 3HAHUI IO
teme "Hemerasmibr"

69 KonTponbhas pabora no teme "Hemeranminsr"

70 AHanu3 pe3yabTaToB KOHTPOJBbHON paboThI,
KOPPEKILHsI OIIHOOK
[Tonoxxenue metamios B [leprnoguueckoit

7 CHUCTEME XUMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHne MeTaIoB B OBITY U TEXHUKE

73 CmuaBsl MetasuioB. Koppo3ust Meramios

74 Pemenne 3ana4 pa3auyHbIX TUIIOB
DNEKTPOXUMHUYECKUH psiji HallpsDKEHUN

75 MeTaJioB. O0IIHe CrIocOObI TOTyYeHUS
METaJIOB
OO6m1as xapakTepuctuka metayion 1A-
rpynisl [leproanueckoi cucteMbl

76 XAMHYECKHUX dJIEMEHTOB. HaTpuii u kanuii:
nosyueHue, PU3nIecKue U XUMHUIECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U
UX COeOUHEHUN

77 O6mas xapakrepuctruka MmetayioB [A-

rpynnsl [leppoanueckoit cucTeMbl




78

XUMHUYECKHX DJIEMEHTOB. Maruui u

KaJIBIIWIA: TIOTy4eHune, GU3nIecKue u
XAMHYECKHE CBOMCTBA, MPUMEHECHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUHN

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUs

79

80

81

AroMUHUN: TTOJTy4eHHE, GU3UIECKUE U
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE

AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCH/IA ATFOMUHMUS,
TUAPOKCOKOMILUIEKCHI aTFOMUHUS, UX
MIPUMEHEHUE

Pemenne 3a7a4 pa3/IM4YHbIX THUIIOB

82

83

84

85

86

87

[TpakTuueckas paborta Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
"MeTasibl I1aBHbIX noarpymnmn"

OO11ast XxapakTepUCTHKA METAJIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMBI XMMHUECKHUX
3JIEMEHTOB

Puznyeckue 1 XMMUYECKHE CBOMCTBA XpOMa
U €ro COeAMHEHUM, NX PUMEHEHNE
Baxwueiimme coenMHEHNs Mapradia.
IlepmaHranar Kajius, €ro OKUCIUTEIbHBIE

CBOMCTBA

Pur3nyecKue 1 XMMHUYECKUE CBOMCTBA JKele3a
u ero coenuHenui. [lonyyenue u
IIPUMEHEHNE CIIaBOB XKee3a

dusnyeckue U XUMHUYECKUE CBOMCTBA MeIU U




€€ COCIMHEHMM, UX IPUMEHEHUE

duzndyeckre ¥ XMMHUUECKIE CBOMCTBA OHMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
['MIpOKCOKOMILIEKCHI IIUHKA
[TpakTuueckas padota Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTtasuibl TOOOYHBIX MOATPYIIT"

90 Pemenue 3amay pa3aMaHBIX THIIOB

o1 O06001IeHre U CUCTEeMaTU3aIS H3YYEHHOTO
Marepuaiia o teme "Meraibl"

92 KonTponbhas pabota no teme "Metamib"

93 AHanm3 pe3yiabTaToB KOHTPOIHHOU PabOTHI,
KOPPEKILHsI OIIHOOK
Pounb xumun B 06ecrieyeHuN yCTOWYMBOTO

94 pasBuTHs yenoBedecTBa. [loHsATHE O
HAyYHBIX METOJaX UCCIIEIOBAHUS BEIIECTB
HayuHble MpUHIMITBI OpraHU3aIiH

95 XUMHUYECKOTO TTPOU3BO/ICTBA.
[TpoMBbINIICHHBIE CIIOCOOBI MTOTYICHHUS
BaKHEHIITNX BEIIECTB

96 XUMHYECKOE 3arpsi3HeHNE OKpYyKaroIen
CPEeIIBI U €T0 TIOCIICICTBUS

97 XuMHUS U 3I0pPOBBE YeJIOBEKa.
JlexapcTBeHHBIE CpeCcTBa

98 Xumus nuiy. Poiab XxuMuu B o0OecrieueHnu
MUILEBOM 6e30MacHOCTH

99 KocmeTndaeckue n mapdroMepHBIE CpeicTBa.

BriToBag xumus




XuMHS B CTPOUTENBCTBE. BakHelue

100 CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIS 1
MaTepUabl
101 XuUMUs B CEIBCKOM XO35MCTBE. 1
Opranuyeckue 1 MUHEpaJIbHbIE YA00peHus
102 CucremaTu3zanus u 00001IeHHE 3HAHUHN IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






