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1. MOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
OdenepanbHOl pabodeld MporpamMMbl CPEAHETO OOIIero oO0pa3oBaHHMs MO XUMUU (0a30BbBIT
YpOBEHb), TpeOOBaHUI K pe3yibTaTaM OCBOECHMs (pelepaibHOM 00pa3oBaTeIbHON MPOTrpamMMbl
cpennero ob6mero oOpazoBanusi (POII  COO), mnpencraBieHHsix B DenaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XuMHsS» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit ®exepanum,
peann3yoImx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTanust B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIX0JI0B K pa3pabOTKe MPOTPaMMEBI IO XUMHH, K OTIPE/ICTICHUIO 00IIel CTpaTernu
o0y4eHHsl, BOCTIUTAaHUS M Pa3BUTHUS OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUsD»
g 10-11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyainbHbIe nosoxerus I'OC COO o
B3aMOOOYCIIOBJICHHOCTH II€JIeH, COMIep KaHusl, PE3yJIbTaTOB 0OOyUdeHHs U TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIy)KHUT
3aBEpINAIONIMNM JTAllOM pPEANN3allMid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITIOYEBBIX
[EHHOCTEH, MPUCYIINX [IETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHuUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIbI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a
TaKXe 3KOJOIMYeCKd OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/0POBBIO M NPHUPOJHON cCpene.
Peamuszyercs xumuueckoe oOpa3oBaHuME OOydYaOIIMXCS HA YPOBHE CpeIHEro oOIIero
0o0pa3oBaHus CpeICTBAMM Y4eOHOTO mpeaMeTa «XHUMHUsA», COAEpPKaHUE U MMOCTPOEHUE KOTOPOTo
ONpesieNieHbl B MPOrpaMMe MO0 XUMHU C Y4€TOM clneuupUKd HAayKH XUMHHU, €€ 3HAYCHHs B
[IO3HAHUU MPUPOJBI U B MAaT€pHaIbHOM KM3HM OOLIECTBA, a Takke C y4éToM OOIMX Lened u
IPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CHUCTEMbl CpelHero oOIiero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyr0 poJib B COBPEMEHHOU
LIUBUIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, KOTOPOE (OPMHUPYETCS B XMMHUU Ha
OCHOBE IOHMMAHUS BEIECTBEHHOTO COCTAaBAa OKPYXKAIOIIEIO0 MHUpPA, OCO3HAHMS B3aMMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU PUMEHEHUSL.

TecHo B3auUMOIEHCTBYsI C JPYTUMU €CTECTBEHHBIMU HayKaMU, XMMHUs CTajla HEOThEMJIIEMO
YacThI0 MUPOBOM KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELUIHOTO TpyJa U KH3HHM KaKIOro
yieHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBlieHa Ha pelleHHe TIJI00albHBIX MpoOJieM YCTONYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOM, MMUIIIEBOM, IKOJIOTHYECKOH 6€30MacHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LETSIMM M NPUHLMIAMM CpelHero oOmero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHS) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOy4alomMXcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolMMH  TIpeAMeTa «XUMUsSD» SBISIOTCS 0a30Bble Kypchl — «Opranmueckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HaHUH U3 001IeH XUMHIH) U OpraHMYECKON XUMUU. POPMHUPOBAHUE JAHHOW CUCTEMBI 3HAHUH MPH
U3Y4YEHUHU IpeaMeTa 00ecredyMBacT BOZMOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3us BELLECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XHMHH Ha OCHOBE CHCTEMHOTO TOJX0/a K H3y4CHHIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
OTPENICTIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIEeCTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPUM CTPOEHHS OPraHMYeCKHUX COEJAMHEHUH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHnyeckod XMMHUU TOTy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TIpeaMeTe «XUMHs» 0a30BOTO yYPOBHS pPacCMaTPHUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckass XuMus» 00ydalolUMCsl PEJOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHWN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro mpeamera « XUMHs TaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaabHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SIBJICHUN ITYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHNS HOBBIX TEXHOJIOTMH U MaTEPHAJIOB.

B nutane perienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COITMAIN3AIINN O0YJYarOIINXCS IPUHSATHIC
MporpaMMoON MO XMMHHU MNOAXOAbl K ONPEIEICHUIO COJEPKAaHUS U TOCTPOEHUS IpeaMeTa
mpenycMaTpuBaoT (GOPMUPOBAHHE YHUBEPCAIBHBIX Y4eOHBIX NEHCTBUM, UMeronux 0a3oBoe
3HAUEHUE JUIsI Pa3IMYHBIX BHJOB JEATEIBHOCTH: pEIICHHUs NpoOiieM, MOWCKA, aHaIM3a U



o0paboTkn wuH(pOpPMaU, HEOOXOAUMBIX JUISI NPUOOPETEHHs ONbITa MPAKTHYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpakTuke npenoaaBaHus XMMUHU KaKk HAa YPOBHE OCHOBHOTO 00I11ero o0pa3oBaHus, Tak U
Ha YpOBHE CpeaHero o0miero o0pa3oBaHusi, IpU OTPEICICHUHN COAEPIKATEIBHON XapaKTePUCTUKU
Hesnel M3y4eHUs TpeaMeTa HaNpaBICHHWEM IEPBOCTENICHHOW 3HAYMMOCTH TPAaIUIIOHHO
npu3Haércss (OPMUPOBAaHME OCHOB XHMHYECKOW HayKHM Kak o0OJacTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUIECKOH AATEIHHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. C METOIMYECKON TOYKHM 3pPEHUSI TAKOW IMMOAXOJ] K ONPEACICHUIO LeJed HM3yd4eHUs
MpeaMeTa SBISIETCS BIIOJIHE ONPaBJIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMHU IEISIMH M3Y4YEeHHUsS NpenMmera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMbl XUMUYECKHX 3HAHUA KaK BaXKHEUINEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(GbyHAMEHTAJIbHBIE 3aKOHBI M TEOPUHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (dopMupOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSICHCHHEM XHUMHUYECKOTO DJKCIEPUMEHTA, COOJI0IECHHEM TIpaBWJI 0OE30TacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe o XMMHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucteMme cpeaHero oduiero oopazoanusi. CerofHs B MpenoJaBaHUN XUMUU B OOJIbIIEH CTENCHH
oTaéTcs MPeaNoUTeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusi 00yueHusl, OPUEHTUPOBAHHOM
Ha MOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON OpraHU3aliy, BIAJCIONIEr0 He HaOOpOM
3HaHMH, a (PYHKIMOHANIBHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMU aKTUBHOTO
MOJIy4eHUs! 3HAHUN U IPUMEHEHUS UX B PeajbHOM )KU3HU JIJIs1 peLICHHsI MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ oTuUM mpu u3ydeHMM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3a7a4u, KakK:

ajanranus 00y4aroImuxcs K yCIOBUSM IUHAMUYHO Pa3BUBAOIIETOCS MUPa, GOPMUPOBAHKE
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELIeHUs Ipoliem,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALUHU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JEeATeNbHOCTH, KOTOpasi 3aHMMAaeT BAXKHOE MECTO B TMO3HAHUM XMMHUH, a TaKXKe Ui OLEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX HUHTEPECOB, HHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMU, UCITIONB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE



TEXHOJIOTUH IS TOUCKA U aHATM3a y4eOHOW U HAYYHO-TIOMYISpHOIN HH(OPMALIMU XUMUYECKOTO
COJICpIKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE Yy 00YJArOIIHUXCS YOKAECHHOCTH B TYMAHHCTUYECKOM HANIPABICHHOCTH XUMHUH,
e€ BaKHOW pONHM B PEHICHWU TJIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMOJIHCHUS DSHEPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO0 pPaBHOBECHUA, OCO3HAHUA
HE0OX0IMMOCTH OSpPEKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 37I0POBbBIO, a TAKXKe MPUOOPESTCHUS
OIIbITa UCIOJB30BaAHUA TTOJTYYCHHBIX 3HAaHUU I TPUHATUSA T'PaMOTHBIX peHIeHI/Iﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MpeaMeTHON 001acTH «EcTecTBeHHO-HayUHbIE TPEAMETHI.

®opmMbl yueTa padoydeil MporpaMMbl BOCIUTAHUSA
BocnurarenbHblil NOTEHIMAT PEAMETa « XUMUSD PEATU3yeTCsl Yepes:

® VYCTaHOBJICHWE JOBEPHUTEIBHBIX OTHONICHHH MEXIy YYHTEIeM H OOyJaromnuMucs,
CHOCOOCTBYIOUIMX MMO3UTUBHOMY BOCIPHUSTHIO YYalIUMHUCS TpeOOBaHMM U MpPochO
YUUTENS; TIPOBOIUTHh BOCIIUTATEIHHYIO NESATEIBHOCTh C YUETOM KYJIBTYPHBIX Pa3IHdIHi
JIeTeH, TTOJIOBO3PACTHBIX M HHAWBHIYAIbHBIX 0COOSHHOCTEIH;

e [IpUBJCUYECHHWE BHHMAaHHWE Yy4alIMXCi K OOCyXkJaeMol Ha ypoke uHOOpMaLuy,
AKTUBU3UPOBAHUE MO3HABATEIHLHON JESTEILHOCTH yUaIIUXCS;

e OpraHu3anuio padOThI YUALTUXCS C CONMATBLHO 3HAYMMOM HH(pOpMaIuei, moaydaeMon Ha
ypOKax, BbICKa3bIBaTh COOCTBEHHOE MHEHUE, TMO3MIIMIO; MPOEKTUPOBAHUE CHUTYAllUU U
coOBITHSA, (GOPMUPYIOLTHE YMOITMOHAIBHO — IIEHHOCTHYIO c(hepy ydalierocs;

e noOyXJeHue  ydamwuxcsi coOnrofaTh Ha YpOKE HOPMBI y4eOHOH JHUCUUIUIMHBI U
CaMOOpPraHu3alliy; TMOJJEpKAaHUE B KOJJICKTUBE YYallUXCs JIPYKEIOOHYIO, JETOBYIO
00CTaHOBKY; CO37JaHHE MOAJIEPHKKHU, YKIaJa, aTMochephl B IpyIINe/Kiacce;

e opraHuzanusg y4eOHOU JesATeNbHOCTH C YYETOM KYJIbTYPHBIX TPAIHIIMI, BO3PACTHBIX U
WHIUBUAYAIbHBIX OCOOCHHOCTEW JeTeid; TMpUBJICUYCHUE BHUMAaHHE YyYalIUXCS K
LIEHHOCTHBIM KaTEerOpHUsM, HM3y4aeMbIM Ha YPOKE;, HaXOXICHHE I[EHHOCTHOTO acCIeKTa
yuyeOHOro 3HaHWs M UH(pOpManuu, OOecleueHUE ero MOHUMAaHHE U TepeKUBaHUE
yUYallUMHCS; CO3JaHME  YCIOBUHM s JESITEIbHOCTH  YUYAIIMXCA B Pa3IUYHBIX
(hopMHUpOBaHUSIX, B3aUMOICUCTBUS B TPYIINaX, COBMECTHOTO IMOUCKA PELICHUIA;

® CO3JIaHUE YCIOBUHM IJIsI CaMOCTOATEIBHOTO MOWCKA, OTOOpa, OLEHKU HHOpMaAIUU
y4alluMUCs, HCIOJIb3Ysl Pa3HOOOpa3HbIE HWCTOUHUKH; pealu3alusi BOCHHTATEIbHBIX
BO3MOJKHOCTEH pa3IMYHBIX BUJIOB JEATEIBHOCTH 00yYarOIUXCS CO CIOBECHONH OCHOBOM
(camocrosiTenbHas paboTa ¢ yueOHUKOM, paboTa ¢ HAy4HO — MOMYJISIPHON JTUTEpaTypoi,
0TOOp M CpaBHEHHE MaTepualla Mo Pa3HbIM UCTOYHUKAM;

® 3alMIly JIOCTOMHCTBO W HMHTEPECOB OOYYAIOUIUXCS, MOMOIIM JETAM, OKa3aBIIMMCS B
KOHQJIMKTHOM MM HeONarompusaTHOW CUTyallMHM;, IOKa3blBaTh CBOM HHTEpec K
yBIICUEHUSIM, MeUTaM, IIaHaM, MpolsieMaM JieTeil B paMKax H3y4aeMoro MpeaMeTa, TeMbI;

e (dopMupoBaHHe Yy 00yJarOUIUXCS KYJIbTYPY 3A0POBOT0 U O€30MaCHOTO 00pa3a >KU3HU;



¢ pcain3alri0 BOCIHUTATCIIbHBIX BO3MOXKHOCTEN pPa3inuHbIX BHAOB [JCATCIBHOCTHU
oOyyaromuxcs Ha OCHOBE BOCHPHUATHS IJIEMEHTOB JCHCTBUTEIBHOCTH, HAONIOJCHUS 32
JEMOHCTpAIMSMU YUUTEINS, IPOCMOTpa (GUILMOB;

e (opmupoBaHUE IKOJIOTUYECKOU KyIbTYPHI MIOBEICHHUS;

¢ UHUIUAPOBAHHWE W TIOUICPKKY HCCIEAOBATEIBCKON ICSITEILHOCTH OOYJarOIIUXCS B
paMKax peajin3aliiyi UMW MHAUBUAYAJIbHBIX U I'PYHIIOBBIX UCCICA0BATCIILCKUX ITPOCKTOB,
9TO JacT 00yJarOIIMMCS BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSTEIBLHOT'O PEIICHUS
TEOPETHYECKON MPOOJIEMBbI, HABBIK T€HEPUPOBAHHA M O(GOpMIICHUS COOCTBEHHBIX HJICH,
HAaBBIK YBKUTEIBHOTO OTHOIICHUS K UY)KUM HesM, O(QOPMIICHHBIM B paboTax APYrux
HCCIeN0BaTENEeH, HaBbIK  MYOJIMYHOTO BBICTYIUICHUs ~ Iepes]  ayOUTOpPHEH,
apryMEHTUPOBAHMS U OTCTAMBAHUS CBOEH TOUKHU 3PECHMUS;

e lcronp3oBaHWE  BOCIHTATEIBHBIE BO3MOXKHOCTU COJACPXKAHHUS  TPEAMETa uepe3
ACMOHCTpAlUIO Yy4dYallUMCAd TPUMEPOB OTBETCTBCHHOI'O, TI'PaXAaHCKOIO IMOBCACHUA,
MPOSIBJICHUSI YETIOBEKOIIO0UST M JOOPOCEpACYHOCTH, Yepe3 MOoJA00p COOTBETCTBYIOIIUX
TEKCTOB JId YTCHUA, 3adad I PCIICHHA, HpO6J'IeMHI)IX CI/ITyaHI/Iﬁ JJIA 06cy)KJIeHI/I${ B
KJacce;

e (opmupoBaHuE YBaXKEHHS K TPaJUIMSIM, EHHOCTSAM, KyJIbType Hapoaa; GOpMUPOBAHUS
TOJICPAHTHOCTh U HAaBbIKW MMOBCJACHUA B UBMCHAIOIICHCA TTOJTUKYIIBTYPHOU CPEAC,

® Pa3BHUTHC CITOCOOHOCTH K TPpyAy U ) KXU3HU B COBPEMCHHBIX YCIIOBUAX.

MecTo yueOHOro npeaMera B y4eOHOM IJIAHE IIKOJIbI.

B cootBerctBun ¢ ®I'OC COO xumus sBISeTCS 00sS3aTEIbHBIM MPEAMETOM Ha YPOBHE
cpenHero obmero oOpasoBaHus. JlaHHas mporpamma IMpeaycMaTpuBaeT H3ydeHHEe XHMHH B
00bémMe 68 yacoB 3a nBa roga obyuenus: B 10 kimacce — 34 gaca (1 gac B Henenro), B11 kmacce
— 34 gaca (1 yac B HEZIENIO).

I'onbr 0Oyuenus Kom-Bo 4acoB B | KommuecTBo Bcero 4yacoB 3a
HEJIEITI0 y4eOHBIX HEJIETb y4eOHBIHN TOT

10 knacc 1 34 34

11 knacc 1 34 34




2. COJEP’) KAHUME OBYUYEHUSA
10 KJIACC
OPITAHHUYECKAS XUMMUSA

TeopeTrudeckne 0CHOBbI OPraHU4eCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B TMOJIYUCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€ OocHOBHBIE mMOJOXKEeHUs. CTpPyKTypHBIE (OPMYIBI OpraHUYEeCKUX BemiecTB. ['omomorus,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o knaccuukauyu opraHuyecKux BeniecTB. HoMeHkmaTypa opraHu4ecKkux
COCTMHEHUH (CUCTEMAaTHYECKas ) U TPUBUATbHBIC HA3BAHUS BXKHEHUIIINX MTPEACTABUTENCH KIIAaCCOB
OpPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIBHBIE METObl M3YUYECHUsI BEIIECTB M WX MPEBpAIICHUIN: 03HAKOMJICHUE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpPraHWYECKUX BEIIECTB, HAOIIOJICHUWE W ONMHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTIMBAaHKUE W TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psAx. MeTaH M 3TaH — MpocCTeHimne
MIPeICTaBUTENN AIKAHOB: (U3NYECKHE U XMMUYECKHE CBOWCTBA (peakliy 3aMeIlleHUs] U TOPEHus),
HAax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTUIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATAllUH, OKUCIICHUS U TIOJMMEpPU3allin), MOJIy4eHUEe U IPUMEHEHHE.

Ankamuensl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHIl psia. ALETUIeH —
MPOCTENIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE WU TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAJUISKALMMH K pa3JIMYHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomyTHble HE(TSHBIE Ta3bl.
Hedts 1 e€ mpoucxoxaenue. CnocoOsl nepepaboTku He(TH: meperoHka, KpeKUHT (TEPMHUUECKUH,
KaTaquThueckuit), muponus. IIpoaykTtel mepepaboTku HedTH, HX TPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJIEHUE C
oOpa3iaMu MmiIacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB U TaJOreHONPOU3BOIHBIX, MPOBEACHHE MPAKTUYECKON pPaOOTHI:
MOJTYy4YeHHUE ITUIICHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbluncnenuss 1Mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYeCcTBa
MCXOJIHOTO BEIIECTBA WM MPOJAYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO
W3 MUCXOJIHBIX BEIIECTB WUJIH MPOIYKTOB PEAKIUH ).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKUE CBOWCTBA (PEakIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPEHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XAMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMI METAJIAaMH, Ka4eCTBEHHAs pEaKIlHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (PpeHoa.
[Ipumenenue denoua.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTydeHUE ¥ IPUMEHEHUE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MIPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuuKaIus yriieBo10B (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJICHHE B MPHUPOJE, NPUMEHEHHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckne U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHs C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M HMX MPEBpaIICHUI: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcugom meau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepeopa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), TIPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCTOTHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00BEMa, KOIWYeCTBa
MCXOJIHOTO BEIIECTBA WIIH MPOAYKTA PeaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHudeckre coennHeHus. Du3nuecKue U XUMHUYECKHe
CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe IHIMHA). bronormueckoe 3HaUE€HHWE AMHHOKHUCIIOT.
[TenTuaer.



benku kak mpUpoaHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuuHas, BTOpHYHAs U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OEJKOB: THIPOJU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEHN S

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUsl U MOJUKOHICHCALINSL.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUs BELIECTB W MX MPEBpAIllEHUI: 03HAKOMIIEHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHUE KaK OOMIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU Il OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHUHTE3, KiIaccupuKauus, TIEepUOJUYHOCTh, HaONI0/IeHue, HW3MepEeHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUECKHe BETMUYMHBI U €UHUIIBI KX
M3MEpEeHUsl.

buonorus: kimerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMMUSA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/ieHUs] JIEKTPOHOB MO0 OpOUTAIAM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
10 Tpynnam H nepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHUYECKON CBsI3U (KOBaJEHTHAas
HEMoJsipHas W TOJIApHasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsA3U (OOMEHHBIM M JJOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTS.
DneKTpooTpULaTesbHOCTh. CTeneHb OKuciieHus. OHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas J10J1st
BEILIECTBA B pacTBOpE.

Knaccugukanus Heopranudeckux coeanHeHnil. HomeHkIaTypa HeopraHM4eCcKuX BEIeCTB.
['eHernueckas cBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAJICKAIINX K PA3JIUYHBIM KJIACCaM.

Xumunueckass peakius. Knaccudukanus XUMHUYECKHX pPEaKIMM B HEOPraHMYecKoW u
OpraHUYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMHUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIMSIOMIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTbl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJbHAas, IIEJTOYHAs.

OKUCIUTENhHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIEpUMEHTAIBHBIE METOJIBI M3yUeHHUs BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmui «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
1ab0paTOpPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPENIETICHUE CPEellbl PACTBOPOB BEILECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MpOBEACHUE MMPaKTUUECKOW paboThl «BnusHue pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MTOHATUS «MACCOBAs OJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Pu3nyecKkue CBONCTBA HEMETAJUIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, (hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBAa BAXKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamel. [lonoxenue meramios B [leproanueckoil CUCTEME XUMUYECKUX DJIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN P HATPSHKEHUN
METAaJJIOB.

XVUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kaluui, KalblHii, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl MoMy4eHHust MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4Y€HHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KOJUIEKIINH «MeTalTbl U CIIIaBbl», 00pa3IloB HEMETAIIOB, PEIIEHNE IKCIIEPUMEHTANIBHBIX 33]1a4,
HaOOJIeHNEe U ONHCAHHE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBUE



TUAPOKCH/IA AIFOMUHUS C PACTBOPAMU KUCJIOT M IIEJIOYEeH, KAaUeCTBEHHBIE PEaKIMK Ha KaTUOHbI
METaJIOB).

Pacuérnble 3amaum.

Pacuéter Macchl BemecTBa Wiiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, MAcCe
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEILECTBA) MIPOJIYKTOB PEaKLUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBOM 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBnenus: 06 0OIMKUX HAYUHBIX TPUHITUIIAX TPOMBIIIIICHHOTO TTOJTYY€HUS BAXKHEUIITUX
BEILIECTB.

UenoBek B Mupe BEIIECTB W MaTEpHAJOB: BAKHEHIINE CTPOUTENIbHBIC MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHasibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalIbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XuMHS M 3/I0pOBbE 4YeNIOBEKa: MpaBUJia HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4YeCKOW XUMHUU B
11 xmacce OCyYIIECTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYIHBIX TTOHSITHH,
TaK ¥ TIOHSTHH, SBISIONIAXCS CUCTEMHBIMU JJI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
LHKIIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PaKT, TUNOTE3a, 3aKOH, TEOPpHs, AaHATIU3,
CHUHTE3, KIacCHU(pUKAIus, MEePUOJUYHOCTb, HAONIOEHUE, OJKCIEPUMEHT, MOJEIUpPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaavoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIeCcTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbL, MOJIE3HBIE HCKOMIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: XMMUYECKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuraliosn, CEJIbCKOXO03MCTBEHHOE IIpOU3BOJCTBO, IuImeBas IMPOMBIINIJICHHOCTD,
@apMaueBTqucxaﬂ IMPOMBIINJICHHOCTD, IMPONU3BOACTBO KOCMECTHYCCKHUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaAJIOB, QJICKTPOHHAs IIPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOI'UH.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 10O XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pE3yJbTaTaM OCBOCHHUS OOYYarOUIMMHCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS MpeAMETa « XMMUS» Ha YPOBHE CPEHET0 00111ero 00pa3oBaHUs BbIIEICHBI
CJIEYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JESATENHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJIM4YME NPABOCO3HAHMS SKOJOIMUYECKOHW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YIbTAThl OCBOSHUS MpeAMETa « X UMHSD» JOCTUTAIOTCS B €AMHCTBE yUeOHOU
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOpPMaMHU M INpaBUJIAMM IOBEJIEHMs, CHOCOOCTBYIOIIMMH Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIbHOCTH 00yJarOIUXCs 110 PeaTn3aluy NPUHATHIX
B 00I11€CTBE LICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTHUTYLIMOHHBIX ITPaB U 00sS3aHHOCTEH, yBaKEeHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIBHOCTHU MPH CO3/1aHUM YYE€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U NM03HABATEIbHbIX 3371a4, BHIIOJTHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYruX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH e TENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIleccy TBOpYECTBA B OOJACTU TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ TI03HABATEIBHBIX MOTHBOB B TMOJYYCHHH U TMOCICIYIONIEM aHaIn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIEHUBATH CHUTYAIIUH, CBSI3aHHBIC C XUMUYECKUMHU SIBJICHUSIMU, H TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPhI 3/I0POBbS:

MMOHUMAaHMs ILIEHHOCTEW 370poBOTO M Oe30macHoro obpasza >KU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmJI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JIEATEITHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  YYeOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

FOTOBHOCTHU K OCO3HaHHOMY BbIOODY HHANBUAYAILHOU TpaeKTOpUr 0Opa3zoBaHus, Oyayien
npodeccuu U pean3aluyi cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKU 11€J1IeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMoOHAaIBLHOTO MPUPOIOIIOIE30BAHNUS;

AKTUBHOTO HEMPHUATHS JCHCTBHUI, MPUHOCSIIMX BpEJ OKPYXKarollel HMpUpOJHON cpene,
YMEHHsI TIPOTHO3MPOBATh HEOIArONpUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpPEeaIPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yusl PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, JKOJOTHYECKON KYIbTYPhI, OIBITa
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHOU MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOT'0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMAaHUS CHEeUM(UKH XUMHHM KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaK O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUM HOBOM 0a3bl MarepHalbHOU
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHI YCIEITHOTO TPyJda U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YJIeHA
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON IeATENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSAM Tpy/ia B Pa3IuvHbIX cepax npodeccHoHaTbHON AeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS y4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MeXTpeIMEeTHBIE) OOIeHAYYHBIC TTOHATHUS, OTPAKAIONTUE [IETOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOy4aroIIMXCS  KCIOJb30BaTh  OCBOGHHBIE  MEXIUCIHUILTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B IO3HABATEIBHOU U
COIIMAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMHU J1eHCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI AESTEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;



WCIOJIB30BaTh TMPU OCBOCHUW 3HAHMHA TPHUEMBI JIOTUYSCKOTO MBIIIJICHUS — BBIICATH
XapakTepHble TMPH3HAKKM TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHUS JJIs1 00BSICHEHHUS OTJCIbHBIX (DAKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAacCCMaTPUBACMBIX SBICHHSX, (POPMYINPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSATH B IMPOIECCe MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJHMYECKHE (3HAKOBHIC)
MOJIENH, TIPe0OpPa30BBIBATH MOJICITHHBIE IPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJT) 3JIEMEHTA,
XAMUYecKass (QopMyla, YpaBHEHHE XUMHUYECKOW peakIuh — TPU PEHICHHd Y4eOHBIX
MO3HABATEIBHBIX U MPAKTHUECKUX 33144, TIPUMEHITH Ha3BaHHBIE MOJICIIbHBIC TIPE/ICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopMynHpoBaTh TEMM W 3aJadd  HCCIEIOBAHUWS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHHS W OCHOBHI
st POPMUPOBAHUS THIIOTE3HI 110 MMPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HABBIKAMH CAMOCTOSITEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBEICHHS YUYCHUYECKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOATh 32 XOJOM IpOIlecca, CaMOCTOSTEFHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBATH HH(GOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MpeCTaBIICHUS, KPUTUYECKH OLIEHUBAThH
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl U MPHUMEHSTHh Ppa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIB30BAHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHE);

WCIOJIb30BaTh HAy4YHBIM SI3BIK B KAauecTBE CpEACTBAa MpH paboTe ¢ XUMHUYECKOM
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1€HCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JUCKYCCUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYNIaTh C IMPE3EHTALMENl PE3y/lbTaTOB IO3HABATEILHON NEATENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUH IYTEM COIIACOBAHUS MO3ULIMN B X0Z€ 00CYX/IeHUsI U 0OMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ IeNu W 3a/a4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJy4YeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESITEIBHOCTA Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

KO}IH(l)I/IKaTOP MPOBEPSAEMBIX Tpeﬁonaﬂnifl K ME€TAlIPpCIMETHBLIM pe3dyJbTaTam

B denepanbHbIX 1 pernoHaIbHBIX MPOIIEIYpax ONEHKH KauecTBa 00pa30BaHUS UCIIOIh3YETCS
nepeveHsb (KoauduKaTop) mMpoBepseMbIX TpeOOBAHUHN K METAPEIMETHBIM pe3yiibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHETO 00IIEeT0 00Opa30BaHuUS.

Ilepeyennb (KoaupukaTop) NpoBepsieMbIX TPEOOBAHUH K MeTalPeIMETHbIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus

Ko
HDOBE HZGLMOFO [IpoBepsiemMbie TpeOOBAaHUS K METAIIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
POBEp OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHET0 00IIeTo 00pa30BaHMs
TpeOOBaHUS
1 [To3HaBaTenbHBIC YHUBEpCAIbHBIC YaeOHbIe AecTBUsA (Hanee - YY)
1.1 Ba3oBrie tornueckue IeicTBUS
111 YcraHaBiIMBaTh CYIIECTBCHHBIH NMPU3HAK WM OCHOBAHUS JJISI CPaBHEHHUS,
o Kjaccuukanuu 1 0000IIeHUS
112 BBISBIATE 3aKOHOMEPHOCTH HM  MPOTHBOPEYHMS B  PacCMaTPUBACMBbIX
o SIBJICHUSX
CamoctoarensHo  GOpMYyIMpOBaTH H  aKTyalM3UpoBaTh MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
1.1.3
OTIPEIeNATh 1IeTH AEATEeIHHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUH HUX
TOCTHKEHHS
114 BHOCUTH KOpPpEKTHBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBHE
o PE3YNbTATOB IEJISIM, OIICHUBATh PUCKH TOCIEICTBUHN AeATeIbHOCTH




1.15

Pa3BuBath Kp€aTHUBHOC MBIIIJICHUEC ITPH PCIICHUU JXU3HCHHBIX HpO6J'IeM

1.2

ba3oBrie nccieqoBaTeNbCKUE JSHCTBUS

1.2.1

Bnagerp  HaBbikamMu  yueOHO-MCCIEIOBATENbCKOW M MPOEKTHOM
JeSITENIbHOCTH, HaBbIKAMU pa3peLieHust pooieM

1.2.2

OBnasneHue BUJAMH JIEATEIBHOCTU MO MOJYyYEHUIO HOBOIO 3HAHMS, €ro
MHTEPIIPETALNY, TPE0OPaA30BAHUIO U IPUMEHEHUIO B Pa3IMYHBIX Y4€OHBIX
CUTYalUsIX, B TOM YMCIIE [IPH CO3JaHUH YU€OHBIX M COLUAIbHBIX TPOEKTOB

1.2.3

@opMUpOBAHHE HAYYHOTO THIA MBIIUIEHUS, BJIAJICHUE HAYYHOU
TEPMHHOJIOTUEN, KIIFOYEBBIMHU MOHATUAMHU U METOJaMU

1.2.4

BBIABIATE NMPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIM3UPOBAaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ pEeleHus, HaxXxOJWUTh AapryMEHThl  JUIS
JI0Ka3aTelIbcTBa CBOMX YTBEPXKICHHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU
peuieHus

1.2.5

AHanu3upoBaTh TMOJyYEHHBbIE B XOJE€ pEHICHHs 3aJaddl pPe3yNIbTaThl,
KPUTHYECKH OIEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIOBHSIX

1.2.6

YMeTh MepeHOCUTh 3HAaHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTu
KU3ZHEJCSITENILHOCTH;

YMETb HHTEIPUPOBATE 3HAHUSA U3 PA3HBIX IPEAMETHBIX O6J'IaCTCI‘/'I;

OCYILIECTBIISTh IIeJIEHANPaBICHHBIA TOMCK MEpPEeHoca CPEICTB U CHOCOO0B
JecTBUS B MPOGECCUOHATIBHYIO CPEy

1.2.7

CrocoOHOCT, M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOHMCKY MCTOIAOB
peIICHUA IIPAKTHYCCKUX 3ada4d, IIPHUMCHCHHUIO PA3JIMYHBIX MCTOIO0B
ITIO3HAHUA,

CTaBHUTb H (I)OpMyJ'II/IpOBaTB COOCTBEHHBIC 3aJadyu B O6pa3OBaTeHLHOﬁ
ACATCIIbHOCTH U ) KU3HCHHBIX CUTYAlIUAX,

CTaBHUTb HpO6HCMLI " 3a1a4u, JOMYCKAIMNEC AJIbTCPHATHBHBIC PCILICHUS,
BBIJIBUT'ATb HOBBIC UJCH, IPCJIAraTb OPUT'MHAJIBHBIC ITOAXOABI U PCIICHUS,

p8.3pa6aTLIBaTL IJTaH pCIICHUA Hp06J'ICMBI C y‘-IéTOM aHaJIn3a UMCHOIIUXCA
MaTCpUAJIbHBIX U HEMATCPHUAJIbHBIX PECYPCOB




1.3

Pabora ¢ unpopmanueit

13.1

Bnanerr HaBbIKaMU TOJy4eHUS WHPOpPMAIMK M3 HCTOYHUKOB DPAa3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH IIOUCK, aHAIU3, CUCTEMATU3aLUI0 U
UHTEPIPETANNI0 HHPOPMALIUU PA3THYHBIX BUJOB U ()OPM MPEICTABICHUS

1.3.2

Co3naBaTh TEKCThl B pa3MYHBIX (QopMmMaTax ¢ Y4ETOM Ha3HAUYECHUS
UHPOpPMALIMKM M IEJICBOH ayIUTOPHH, BBIOMpAs ONTUMAIBHYIO (OpMY
IIPEICTABIICHNS U BU3YAIM3aLUN

1.3.3

OHGHI/IBaTB AOCTOBEPHOCTD, JICTUTUMHOCTD I/IH(i)OpMaHI/II/I, €€ COOTBETCTBHE
IIpaBOBBIM U MOPAJIBHO-3TUYCCKUM HOpMaM

1.3.4

Hcnons3oBars cpeacrsa I/IH(l)OpMaHI/IOHHI)IX U KOMMYHHKAIIUOHHBIX
TEXHOJIOTHH B pPEIICHUN KOTHHUTHUBHBIX, KOMMYHUKAaTUBHBIX n
OpraHM3al[MOHHBIX 3a/a4 C COOJIIOJIEHUEM TpeOOBaHUM SPrOHOMUKH,
TEXHUKH O€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 6€30IacHOCTH

1.3.5

BJ'Ia)IeTB HaBBIKAMHA pacCrio3HaBaHHA n 3alIUThI I/IH(i)OpMaHI/II/I,
WH(POPMAITMOHHOMN 0€30TIaCHOCTH TUIHOCTH

KommynukatuBHbie YV ]

2.1

OO01enne

211

OCYIJ.[GCTBJ'ISITB KOMMYHUKallUd BO BCEX C(l)ean KHU3HH, BJIAJCTb
Pa3JIMIHBIMU crocodamu O6HICHI/I$I u B3aHMOﬂeﬁCTBHﬂ

2.1.2

PaSBépHyTO " JIOTUYHO H3JiaraTb CBOIO TOYKY 3pPCHHA C HCIIOJIB30BAHHUEM
SA3BIKOBBIX CPCIACTB

2.1.3

APFYMGHTI/IpOBaHHO BCCTH JUaAJIOT

Perynarusneie YV /|

3.1

CaMoopraHH3 alusi

311

CaMOCTOSTEIIBHO OCYIICCTBJIATD [TO3HABATCIIbHYIO JICATCIbHOCTD, BBISIBJIATD
HpO6HeMLI, CTaBUTb H CI)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3agadyud B
O6pa3OBaTeHLHOﬁ ACATCIIBHOCTU U )KU3HCHHBIX CUTYaAllUAX;

AaBaTb OUCHKY HOBBIM CUTYallUsIM




CaMOCTOSITETHHO COCTABJIATh IUIAH pEIICHHs MpoOiieMbl C  y4€ToM
MMEIOIIUXCS PEeCYpCOB, COOCTBEHHBIX BO3MOXHOCTEH W TIPEAIOUYTCHHIA,

3.1.2 o
JieNaTh OCO3HAHHBIN BEIOOD, ApTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD
3a pellIeHHE;
OIICHUBATH MMPHOOPETEHHBIN OTIBIT;
crocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOW SPYIUIHH B
pa3HbBIX 00JACTIX 3HAHUN
3.2 CaMOKOHTPOJIh
321 JlaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM, BHOCUTHh KOPPEKTUBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIBTATOB IEISIM
Bnagerp HaBbIKaMu TO3HABAaTENbHOM  peduiekcHH Kak — OCO3HAHMS
3.2.2 COBEpIIAEMbIX JIEHCTBUN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyNbTATOB U
OCHOBaHMIA;
WCTIONH30BaTh MPUEMBI peIICeKCHH TS OIICHKH CHTYaIluH, BBIOOpa BEPHOTO
peleHus;
YMETh OLIEHUBAaThb PUCKM U CBOEBPEMEHHO NpPHUHUMATh PELICHHUsS MO HUX
CHMIKEHUIO
OMOLMOHANIBHBIA  MHTEJUIEKT, MpeAnoJaralonid  copMUPOBAHHOCTD:
CaMOPETYIMPOBAaHUS, BKIIOYAIOLUIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
3.3 OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIIOCOOHOCTb AIANTUPOBATHCI K

OMOIMOHAJIBHBIM HU3MCHCHUAM H IIPOSBJIIATH FI/I6KOCTB, OBITE OTKPBITBIM
HOBOMY,

BHYTpeHHeﬁ MOTHBaIlUH, BKJ'IIO‘IB.IOH.ICIZ CTPCMJICHUC K JOCTHKCHUIO LICJIU U
ycnexy, OUTUMH3M, MHUIUATHBHOCTb, YMCHUC ,HeﬁCTBOBaTb, ucxoasas M3
CBOHMX BO3MOYKHOCTEH

HNPEIMETHBIE PE3YJIBTATbBI




10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUuMUsD OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMHUYECKON COCTABIISIFOIICH €CTECTBCHHO -HAYYHOM
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHPOBAHWH MBINUICHUS H
KYJIBTYPBl JINYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
MPaKTUYECKUX 3aa4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOMN CpEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIue
MOHATUS (XUMHYECKHUI 2JIEMEHT, aTOM, JICKTPOHHAs: 000J0YKa aToMa, MOJIEKYJIa, BaJCHTHOCTD,
ANEKTPOOTPUIIATEIFHOCTh, XHMHUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTass U
COKpami€HHasi), MOJb, MOJSpHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJET,
(yHKIMOHANBHAA TPYIIa, pajuKal, W30MEpHs, MU30MEPHI, TOMOJIOTUYECKUN Psii, TOMOJIOTH,
YTJIEBOJIOPO/IBI, KUCIOPO U a30TCOJEpKAIINEe COCTUHEHHS, MOHOMED, TOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHNS); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHUSI OPraHUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMWs, JEKAllhe B OCHOBE MOHMMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCITOJIh30BAHNU BAKHEHUIITUX OPTAaHUUECKUX BEIIECTB B OBITY
Y TPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHATHUM, YCTaHABINBATh
MX B3aMMOCBS3b, HCNOJIb30BATh COOTBETCTBYIOIIME ITOHATUS IIPU OMMCAaHUM COCTaBa, CTPOEHUS U
MPEBpAIICHUN OPTAHUYECKUX COCTUHECHU;

chOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BAaTh XUMHYECKYIO CHUMBOJIUKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (GOpMYS OPraHUYECKUX BEIIECTB
U YpaBHEHHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIIM MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIICKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OMNPEIeNEHHOMY KIACCy/TpyIIe COeAUMHEHUN
(YyrneBoJmopoJipl, KHUCJIOPOJ M  a30TCOAEpIAlllhue COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudeckod HomeHkiatype (IUPAC), a rtaxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, JSTHJICHTJIUKOJb, TIUIEpUH, (QeHon, QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KHCIIOTa, TIIOK03a, (QPYyKTO3a,
KpaxMal, [IeJUTI0JI03a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUIBI XUMUYECKOM CBS3H B OpPraHMYECKHUX
coeMHEHUsX (OIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHUS TPHUMEHATH TOJOXKEHHS TEOPUU CTPOCHUS OPTaHUYECKHX
BemecTB A. M. ByriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOCHHE, (UIUYECKHE U
XUMUYECKNE CBOMCTBA TUIIMYHBIX IIPEICTABUTENEH Pa3IMUYHBIX KIIACCOB OPraHUYECKUX BEIECTB
(MetaH, STaH, JTWJICH, MPOMWJIEH, aleTWieH, OyraaueH-1,3, merunoOyramueH-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIeru/l, MypaBbUHAsS U YKCYCHAs
KHCIIOTBI, TJIIOKO3a, KpaxMmaj, LeJUl0JI03a, aMUHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH



FEHETUYECKYIO CBSI3b MEXJY HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUU C
WCIOJIb30BAHUEM CTPYKTYPHBIX OPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaThb HCTOYHUKU YIIIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOHBIN Ta3, Yroyib), CHOCOOBI MX MepepabOTKH M MPAKTUYECKOE IMPUMEHEHHE
IIPOJIYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHCHHSIM
(Maccbl, 00bE€Ma, KOJIMUECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTa PEAKIUMU 110 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJHOTO U3 NCXOAHBIX BEIIECTB MM MPOTYKTOB PEaKIIH);

c(OpPMHUPOBAHHOCTh YMECHUW BJIAJIETh CHCTEMOU 3HAHWH 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMS, UCIOJBb3yeMbIX B XHMHH TIPH U3yUYEHUHU BEHIECTB M XHWMHUYECKHUX SIBJICHUUN
(HaOnrofeHue, W3MEpEeHue, OSKCIEPUMEHT, MOJEIMPOBAaHKE), HCIOJIb30BaTh CHCTEMHbBIE
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHNN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUIX, CBI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOpPHBIM 00OPYIOBAHKUEM, a TAKXKE MpaBHIia 0OpAIIEHUsI C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW DSKCIICPUMEHT
(mpeBpalieHusi OpraHnYecKX BELIECTB NPU HarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOJCTB, KaUECTBEHHbIE PEAKIIHI OPraHMYECKUX BEIIECTB, IeHATypalus OEIKOB IPU HarpEeBaHUH,
IIBETHBIE PEAKITUU OCITKOB) B COOTBETCTBHUH C MPABUJIAMHU TEXHUKH O€30TTaCHOCTH ITPU 00paIieHuu
C BeIIeCTBaMU U JIAOOPaTOpPHBIM OOOPYAOBAHHMEM, MPEACTABIATH PE3YJAbTaThl XUMUYECKOTO
SKCIEpUMEHTa B (OpMe 3amuCH YpPaBHEHHMH COOTBETCTBYIOIIMX pPEaKUMM U (QOpMYIHpPOBAThH
BBIBOJIbI HA OCHOBE 3TUX PE3YyJIbTATOB;

cOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeACcTBa MaccoBoil nHbopManuu, IHTepHET U APYrux);

chOpMUPOBAHHOCTh YMEHHUH COOMIOaTh TIpaBUja SKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEACHUA B OBITY U TPYIOBOM [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpY’Karolllel MPUPOIHOMN cpenbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHS Ha YKUBbIE OPraHU3MBI
onpeNeNéHHBIX OpPraHUYeCKUX BELIECTB, MOHMMas cmbica mokaszatens [IJIK, mosicHsaTe Ha
puMepax crnocoObl YMEHBIICHHS] U MPEIOTBPAICHUS UX BPEAHOTO BO3JIECHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUis 0OydarouIuxcs C OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHX SBJICHHIA;

JUIS CJIETBIX U Ca00BUASIINX O0YUaIOIIUXCS: YMEHUE UCTOIb30BaTh PENbePHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3ynabTaThl OcBOEHUS Kypca «O011as 1 HeopraHuueckas XUMHUsD) OTPaKAIOT:

c(hOpMUPOBAHHOCTH PEJICTABICHUN: 0 XUMHUECKOM COCTaBISIONIEH €CTECTBEHHO -HAYYHOU
KapTUHBI MHUpA, POJU XUMHUHU B TIO3HAHWUU SIBICHUU MPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHATBFHOM TPAaMOTHOCTH, HEOOXOIUMOM [Uid pelieHus
MPAKTUYECKUX 3a/ad M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEE;

BJIaJICHUE CHCTEMOW XMMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHUS (XMMUYECKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIH aTOMOB, HOH,



MOJIEKyJa, MOJIb, MOJISIPHBI OO0BEM, BaJIEHTHOCTH, OJIEKTPOOTPUIATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XHMMMUYecKas CBs3b (KOBaJEHTHas, HWOHHAas, MeETaJIM4yecKas, BOJIOPOJHAs),
KpUCTAJTIMYECKAass  PElETKA, TUIIBI  XMMMUYECKHUX  PEaKLUil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT JUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTH
XMUMHMUYECKOHN peakliiy, XMUMHUYECKOE pABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUSI AIEKTPOJIUTUYECKON
qucconranuu, nepuoandeckuii 3akoH Jl. M. MennueneeBa, 3aKOH COXpaHEHUSI MacChl BEUIECTB,
3aKOH COXpPaHEHUs M MPEBpAIICHUs] PHEPIMU IPU XUMHUYECKMX PEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUH, MHUPOBO33PEHUECKUE 3HAHUS, JIeKALUE B OCHOBE MOHUMAaHMS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTHYECKHE CBEIECHHS O CBOWCTBAX,
COCTaBe, MOJy4YeHUH U 0€30IaCHOM HCIMOJIb30BAaHUM Ba)KHEWIINX HEOPraHWYECKHUX BEIIECTB B
OBITY U IPAKTHYECKOM AEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MpPHU ONHWCAHUU HEOPraHMYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHHUH HCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY Ul COCTaBJICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIHil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Tras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BeCTh, Herami€Has W3BECTb, MUThEBAs COJA, MUPHUT U
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpeAeNATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEJUHEHUAX PA3IMYHOTO COCTABA, BUJ XMMHUYECKON CBSA3M (KOBAJICHTHAs, HOHHAs,
MeTaJUIMYecKas, BOJOPOAHAs) B COCOUHEHUAX, TUI KPUCTAUIMYECKON pPEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJsApHas, WMOHHas, MeTalIn4ecKas), XapakTep cpelasl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHECHU;

Cc(OPMHPOBAHHOCTb YMEHUH YyCTAHABJIMBATh IMPUHAUIEKHOCTh HEOPraHUYECKUX BEILECTB
10 MX COCTaBy K OINpPEAeIEHHOMY KJIACCY/TpyIe COeIUHEHNH (IIPOCThIE BELIECTBA — METAILIBI U
HEeMeTaJllbl, OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIN);

C(OPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMbICH Iepuoaudeckoro 3akona JI. MH.
MenjgeneeBa M JIEMOHCTPUPOBAaTh €r0  CHUCTEMAaTU3UPYIOLLYI0, OOBSCHUTECIBHYIO U
IIPOrHOCTUYECKYIO (DYHKLIUY;

C(OPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepuU30BaThb JJIEKTPOHHOE CTPOCHHE aTOMOB
XMUMHMUECKUX 371eMeHTOB 1—4 nepuonos [lepuoaudeckoii cucteMbl XUMAYECKUX 1eMeHTOB 1. 1.
MenneneeBa, HCIOJB3Ysl MOHATHSA «S-, P-, O-3JCKTPOHHBIC OpPOUTAIMY», «IHEPrETHUYCCKHUEC
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMMUYECKMX 3JIE€MEHTOB U HX
COeIMHEHUH 10 nepuogaM u rpymnnam Ilepuoaudeckoit cucremel XuMuyeckux nemenTos 1. M.
Menpeneena;

c(OPMHUPOBAHHOCTh YMEHHH XapakTepu30BaTh (ONMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKHUX BEIECTB PA3JIMYHBIX KIIACCOB, MOATBEP)KIATh CYILIECTBOBAHUE I'€HETHYECKOMN
CBSA3M MEXKJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOLIMX
XMUMHUYECKUX PEAKLINN;

Cc(OPMHUPOBAHHOCTh YMEHMS KIacCU(UIMPOBATh XUMHUUECKHE PEAKIMHU MO PA3TUUYHBIM
IpU3HAaKaM (YUCIIy M COCTaBy pearupyroulMx BeIIeCTB, TeIIoBoMy 3((eKTy peakuuu,
M3MEHEHHIO CTENIeHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAaKIMH, YIaCTHIO KaTaau3aropa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHMs PEAKLUH pa3IMYHBIX TUIIOB, OJIHBIE
U COKpAIEHHBIE YPaBHEHUS PEaKUMH MOHHOTO OOMEHa, YUUTBIBAs YCIOBHS, NMPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,



cOPMHUPOBAHHOCTh YMEHHMH MPOBOAMUTH PEAKIMH, MOIATBEPKAAIOIMINE KaueCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEILECTB, pPACIO3HABATH OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaxkiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlMii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEeaKklIuu OT
pa3nuyHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XHMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3zaeiicTBus (npuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BATh XUMUUECKHUE MPOLIECCHI, JISKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO TOJIY4YE€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpPMHUPOBAHHOCTh
MpecTaBiIeHU 00 OOMMX Hay4yHBIX MPUHLMIAX M KOJOTMYECKHX MPOoOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYMCICHHUS C MCIOJIb30BAHUEM TOHSATUS
«MaccoBasi JI0Jil BELIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUH Tra30B NpPU XUMHUYECKUX
peaxiusx, Macchbl BelecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIN
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIIOBOro 3P deKTa peakui Ha OCHOBE
3aKOHOB COXPAaHEHUS MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHHUs SJHEPTHH;

chopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00pAaTOPHBIX XUMUYECKUX OMBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(paznmokeHHe TepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIpEIENIEHHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMUHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peakldd HOHHOTO OOMEHa, KAaueCTBEHHbIE peakluu Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib»y) B COOTBETCTBHHM C TMpaBUJIAMH TEXHHKHU
0€30MacHOCTH Mpu 0OpallleHUH C BEIECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIIATD
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HHMOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UICTOYHHUKOB (CpeJCTBa MACCOBOM KOMMYHUKaLUU, IHTepHET U ApYyrux);

chOpMUPOBAHHOCTh YMEHMI COONIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pPa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpYXarollel MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ompeeNnéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBUIECHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M YE€JI0BEKa;

JUIL O0Y4YaroIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUISL CIIENBIX U CIIA00BUISIIUX O0YYAIOLUIUXCS: YMEHHE UCIOJIb30BATh PElbe(PHO-TOUSUHYIO
cucremy obo3HaueHuit JI. bpaiins i 3anucu xumMuyeckux Gopmyi.

B (pe,[[epaHLHLIX U PCErHOHAJIBHBIX MpoHcAypax OLCHKH KadeCTBa 06pa30BaHI/IH
HCIIOJIB3YCTCA INEPCUCHDb (KOI(I/I(I)I/IKaTOp) PacCIpeaciICHHbIX IO KJIacCaM MPOBEPACMBIX
TpC6OBaHHﬁ K pe3yjibTaTaM OCBOCHUA OCHOBHOM 06pa3OBaTeJ'ILHOI71 IporpaMmal CpCAHCTO 0611161"0



06pa3OBaHI/I51 H 3JICMCHTOB COACPIKAHUSA MO XUMHUH.

IIpoBepsiemble TpeOOBaAHMA K pe3yJIbTATAM OCBOEHHS OCHOBHOM

o0pa3oBarte/ibHOIi nporpammbl (10 kiacc)

Kon

MIPOBEPSEMOTO
pe3ynpTara

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIIer0 00pa30BaHUS

1

Teopernyeckrie 0CHOBBI OPraHU4EeCKON XUMHH

11

CdopMHUpOBaHHOCTH MPEJICTABICHUN 0 XUMHUECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUM
MPUPO/IbI, B GOPMUPOBAHUHN MBIIICHUS U KYJIbTYPhI JIAYHOCTH, €€
(YHKIIMOHATIEHON TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS
MPaKTUYECKHUX 33J1a4 ¥ IKOJOTHIECKH 000CHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM cpejie

1.2

Brnanenue cucremMoit XUMUYECKUX 3HAHHUM, KOTOPasi BKIIOYAET:
OCHOBOTOJIATraloIKe MOHATUS (MOJIEKYJIa, BAJIEHTHOCTbD,
3IEKTPOOTPULATENBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAs. Macca, MOJIAPHBIN 00BEM, YIIIEpOIHBIA CKETIET,
(yHKIIMOHATBHAS TPYIIA, paauKal, U30MEpHsl, U30MEpbl, TOMOJIOTHYECKHI
psl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO/- U a30TCOAECpKAIINE
CoeMHEeHUs!, OMOJIOTUYECKH aKTUBHBIEC BELIECTBA (YTIEBOIbI, )KUPHI,
0enKr), MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE
COEJIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOCHUS
opranuueckux Bemiects A.M. bytiepoBa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (PaKTOJIOTUYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJy4YEeHUH U 0€30I1aCHOM UCIOJIb30BaHUH BaXKHEUIITUX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOI
JIESITEIbHOCTH Y€JIOBEKa

1.3

ChopmupoBaHHOCTH YMEHUN BBISBIIATH XapaKTepHbIE MPU3HAKU MMOHSATHIA,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOILKE
MOHATHS TIPU OITMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX
COEIMHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHUH HCIOIH30BaTh XUMUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIIE€HHON) GOpMyJT OPraHNYECKUX BEIIECTB U YPAaBHEHUH XMMHUYECKHX
peaxiuii, U3roTaBIUBaTh MOAEIN MOJIEKYJ OPraHUYECKUX BEIECTB AJIS
WJUTIOCTPALIMK UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopmupoBaHHOCTH YMEHUN yCTaHABIUBATH MPUHAAIEKHOCTD U3YUEHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTaBY U CTPOEHUIO K OMpeAeNEHHOMY
KJaccy (Tpyre) coequHeHuH (YrIeBoI0pOAbl, KHCIOPO U
a30TCOJIepIKaIe COeTMHEHUS, BBICOKOMOJIEKYISIPHBIE COCTUHEHHS),
JlaBaTh UM Ha3BaHUs 1o cucreMartrueckoir HomeHkiarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHHA ONIPCACIIATE BUBL XUMHUYECKOM CBS3U B
OpPraHn4YCCKUX COCIUHCHUAX (OI[I/IHapHBIC )41 KpaTHBIe)




1.6

ChopMUpOBaHHOCTh YMEHUS IPUMEHSTD: TIOJIOKEHUS TEOPHH CTPOCHUS
opranuueckux emects A.M. bytiiepoBa 1151 00BbSICHEHHSI 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX COCTAaBAa U CTPOCHUS; 3aKOH COXPAHEHHUsI MacChl
BEILECTB

VYraeBonopoasl. Kucnopoacoaepskariie u a30Tcoaepikaiiie OpraHndeckue
COeIMHEHUS. BRICOKOMOJIEKYISIpHBIE COSAMHEHUS

2.1

CdhopmupoBaHHOCTH YMEHU TTPUBOIUTH TPUBUATBHBIC HA3BAHHUS
OT/AEIIbHBIX OPTAHUYECKHUX BEIIECTB (3TUJICH, MPOTIHIICH, alleTUJIEH,
STUJICHTJIUKOJIb, TIIMLEPUH, (eHoI, (GopMabAETH]I, alleTallbICT U/,
MYypaBbHHAas KUCJIOTa, YKCyCHAsl KUCJI0Ta, OJICMHOBAsK KUCJIOTA,
CTeapuHOBAsl KUCJIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, HEeJIII0J03a, TIIMIIH)

2.2

ChopmupoBaHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE,
(1)I/ISI/ILICCKI/IC 1 XUMHYECKHE CBOMCTBA THUITMYHBIX HpeI[CTaBHTGHGﬁ
pPa3IUYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, ATaH, dTUJIEH,
MIPOTIIICH, aleTulieH, Oyraauen-1,3, metunOyranuen-1,3, 6eHzon,
METaHOJI, ATaHOJI, STHUJICHTJINKOJIb, TIUIEPUH, (DEHOJI, alleTaIbIeT ]I,
MypaBbHHAS U YKCYCHAs! KUCIIOTHI, TIIFOK03a, Kpaxmall, IeJUTI0JI03a,
AMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmupoBaHHOCTh YMEHHUS WIUTIOCTPUPOBATH TEHETUUECKYIO CBS3b
MEKly TUIIMYHBIMU MTPEACTABUTEISIMHU PA3IMYHBIX KIIACCOB OPTaHUYECKUX
BEILIECTB YPABHEHNUSAMH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI C
WCII0JIb30BAHNUEM CTPYKTYPHBIX POPMYI

2.4

ChopMUPOBaHHOCTh YMEHUS XapaKTEPH30BATh UCTOYHUKU
YTIIEBOIOPOTHOTO CBIPhS (HE(DTh, TPUPOTHBIN Ta3, yrojb), CIIOCOOB UX
nepepabOTKH U MPAKTHIECKOE MPUMEHEHHE TPOJIYKTOB MepepabOTKH

XUMHA ¥ XKU3HL. PacuéThl

CdopMHUpOBaHHOCTH YMEHHI BIAICTh CHCTEMOW 3HAHUI 00 OCHOBHBIX
METO0/IaX HaAYy4YHOTO IO3HAHUSI, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHUU
BEIIECTB U XMMHUYECKUX SIBJICHUI (HaOII0eHne, n3MepeHHe, SKCIIEPUMEHT,
MO/JIETTUPOBAHUE), UCIOJIB30BATh CUCTEMHbBIE XUMUYECKHE 3HAHUS TS
IOPUHSTHS PEILICHUH B KOHKPETHBIX dKU3HEHHBIX CUTYAlIUSIX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

3.2

CdopmupoBaHHOCTH YMEHUN COOIIOAATH MPaBUIIA MOJIb30BAHUS
XMUMHUYECKOH MOCyI0H U TabopaTOpHBIM 000pYIOBAaHUEM, a TAKXKE IIPaBUiia
oOpallleHus ¢ BElIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMHU 110
BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB

3.3

CchopMupoBaHHOCTh YMEHUH IMJIAHUPOBATH U BBIIOIHITH XUMUYECKUH
9KCIEPUMEHT (MPEBPALLCHUs] OPraHUYECKUX BEIIECTB IPU HArPEBAHUH,
HOJIy4eHHUE 3TUIIEHA U U3YYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKLIUU
OpPraHMYeCKUX BELIECTB, AeHATypalus OeJIKOB IIPYU HArpEeBaHUU, LBETHbIE
peakuuu Oe’IKOB) B COOTBETCTBHHM C MPAaBUJIAMHU TEXHUKU 0€30MaCHOCTH
npu 0OpallleHNH C BELIeCTBaMH U J1a00paTOpHBIM 000PY0BAHUEM;
IPEACTaBIATh Pe3yNbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (JOpME 3aIiCH
YpaBHEHUH COOTBETCTBYIOUINX peakiuil 1 GopMyaupoBaTh BBIBObI Ha
OCHOBE ATHX PE€3yJIbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMPOBOAUTD BBIYUCIICHUS IO XUMHWYCCKUM
YpPaBHCHHUAM (MaCCBI, 06’béMa, KOJIMYECTBA NCXOAHOI'O BEIICCTBA NI
INPpOAYKTA PCaKIUU IO U3BCCTHBIM MAcCCe, O6’LéMy, KOJIMYCCTBY OJAHOTO 13
HNCXOJHBIX BCHICCTB UJIN MPOAYKTOB pCaKI_II/II/I)




3.5

ChopMUpOBaHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATh XUMUYECKYIO
nH(POPMAIINIO, TIOTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM
nHpopmanuu, cetb IHTEpHET U qpyrue)

3.6

ChopmupoBaHHOCTH YMEHU COOMIOATH MPABUIIA YKOJIOTHUECKU
11€J1€c000pa3HOro MOBEJAECHUS B ObITY U TPYJOBOU AEATEILHOCTH B LENSIX
COXpaHEHUs CBOETO 370POBbs U OKPYXKAIOLIEH IIPUPOIHOMN CPEbl,
0CO3HABaTh OTIACHOCTh BO3/ICHCTBHSI HA )KUBBIE OPTaHU3MBI OTIPEIEIEHHBIX
OpraHWYEeCKUX BEIIECTB, MoHUMas cMbici nmokazatess 11K (mpenensHo
JOITYCTUMON KOHIIEHTPAINH ), TOSICHSTH Ha MIPAMEPAX CIIOCOOBI
YMEHBIIICHHUS U MPEIOTBPAIICHUS UX BPEAHOTO BO3ICHCTBUS HA OPraHNu3M
YeJIoBeKa

IIpoBepsiemblie 351eMeHTHI coaep:xanus (10 kiacc)

Kon

[IpoBepsieMblil 3JIEMEHT COJIEPKAHUS

TeopeTnueckre 0CHOBBI OPraHU4eCKOM XUMHH
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[Ipeamer opranndyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE
B MOJyYEHUHN HOBBIX BEIIECTB M MaTepUajoB. TeopHs CTpoeHus
opranuueckux coeauHeHuii A.M. bytiepoBa, €€ OCHOBHBIE M0JIOKEHHS

1.2

CrpykTypHbIE GOPMYIIBI OpraHnYecKuX BeuiecTB. ['omonorus, nsomepus.
XUMHYECKas CBI3E B OpPraHn4€CKruX COCAUHCHHUAX - OJMHAPHBIC U KPATHBIC
cBs3u. [IpencraBiienne o kiaccupukauy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHn4eckux COeqMHEeHHH (CucTeMaTnyeckas) u
TpUBHUAJIbHbIC HA3BAaHUS BAXKHEUIIIUX MTpeICTaBUTENIEH KIIaCcCOB
OpraHMYECKUX BEIECTB

YriaeBo1opo bl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN psisi. MeTaH U 3TaH —
MPOCTENIINE MTPEICTABUTENN aJTKAHOB: (PU3NYECKHE U XUMHUECKHE
CBOMCTBa (peaKkiuy 3aMelIeHUs U TOPEHUs), HaX0KIEHUE B IPUPO/IE,
MOJIy4YE€HUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUA Psijl. DTUJICH U IPOIUJICH —
IpocTeHIe IpPeCTaBUTENN AIKEHOB: (PU3NUYECKHe U XUMUYECKUE
CBOMCTBa (peaKuy ruApUPOBAHUS, TaJIOTEHUPOBAHUS, TUPATAIIH,
OKHUCJICHUS U TOJIUMEPHU3AlNK), OJTYYeHHE U TPUMEHEHUE

2.3

Ankaauensl: OytaaueH-1,3 u metunoyranueH-1,3: ctpoenue, BaxHele
XMMHYECKHEe CBOMCTBA (peakius nonumepusanun). [lomyyenue
CUHTETHUYECKOTO KayuyyKa ¥ PEe3HHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHHA, TOMOJIOTHYECKUI P,
AI_ICTI/IJ'IGH — HpOCTGﬁH.IPIfI IpeaACTaBUTCIIb AJIKMHOB: COCTAB, CTPOCHUC,
(I)I/ISI/I‘IGCKI/IG U XUMHYECKHE CBOMCTBA (peaKHI/II/I TUAPUPOBAHUA,
TaJIOTCHUPOBAHUS, TUApATAlUHU, FOpeHI/I}I), TMOJIYYCHHUC U IPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC 1 XUMHUYECKHE CBOMCTBA
(peaKI_II/II/I raJIOrCHUPOBAHUSA U HHTpOBaHI/Iﬂ), MOJIYYCHHUEC U IPUMCHCHHUC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHEC, (I)I/I3I/I‘leCKI/IC 1 XMMHYECKHE CBOMCTBA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHUC U IIPUMCHCHHC.
ToxcuyHOCTH ApCHOB. I'eneTnyeckas CBS3b MCXKAY YrJIieBOJAOpOaAaMH,
MPpHUHAJICKAITUMUA K pa3JIMYHBIM KJIaCCaM

2.6

[IpupoaHble HICTOYHUKH YTIeBOAOPOA0B. [IpupoaHblil ra3 u nonyTHbeIe
HedTsHbIe ra3el. Hed1h u e€ mpoucxoxaenue. CriocoOsl nepepaboTKu
He(TH: IEPEroHKAa, KPEKUHT (TEPMUYECKUN, KaTAIMTUYECKHI), TUPOIIH3.




[IponyxTsl epepaboTKkK HEPTH, UX TPUMEHEHHE B TPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBII yroib 1 IPOAYKTHI €ro nepepaboTKu

Kucnopocoaepxaiye opraHi4ecKue CoeIMHECHHS

[IpenenpHble OTHOATOMHBIE CIUPTHI. METAHOJI U 3TAHOJI: CTPOEHUE,
(u3nUecKre U XUMUYECKUE CBOMCTBA (PeaKIny C aKTHBHBIMH METaJJIaMH,
rajioreHoBOI0POJIaMU, TOPEHUE), MpUMEHEHHE. BoIopoIHbIe CBSA3M MEK Y
MOJIEKYJIAMHU CIIUPTOB. JIeMCTBHME METAHOJIA U 9TAHOJIA HA OPTraHUu3M
yesoBeka. MHOTOATOMHBIEC CIIUPTHI. DTHUIICHTIIUKOJIb U TJIUICPHH:
CTpoeHue, (pU3NIecKre U XUMHIECKUE CBOMCTBA (B3aMMOJICHCTBHE CO
HIEJIOYHBIMU METAJJIAMU, KAUECTBEHHAsI PEAKI[Ms1 HA MHOTOATOMHBIE
cnupThl). JleiicTBue Ha OpraHu3M 4enoBeka. [[puMeHeHune riaumnepuHa u
STUJICHTJIUKOJIS

3.2

®deHoJT: CTPOEHUE MOJIEKYITBI, (PU3NYECKUE U XUMUYECKHE CBOWCTBA.
ToxcuunocTh peHona. [Ipumenenue denomna

3.3

Anbnerunpl 1 KeToHbl. @opManbaeru, aleTaabIerul: CTPOCHHUE,
(u3nueckne u XMuMHUYECKHE CBOWCTBA (peaKliuy OKUCIIEHUS U
BOCCTaHOBJICHUS], KAUECTBEHHBIE PEaKIUH), IOJIy4€HHE U IPUMEHEHUE

3.4

OAHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE KUCIOTHl. MypaBbUHas U
YKCYCHasl KHCITIOTBI: CTPOCHHE, PU3NIECKUE U XUMUIECKHAE CBOMCTBA
(cBoiicTBa, 0O1IMe I KJlacca KUCIOT, peaklus dTepuuKaiun),
noJrydeHre 1 npuMenenune. CTeapuHOBast U OJICMHOBASI KUCIIOTHI KaK
MPECTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MbIIa KaK COJIA BBICIIHX
KapOOHOBBIX KHCIIOT, X MOIOLIEee JelCTBUE

3.5

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ naponus
cnoxHbIX 3upoB. XKupsl. ['maponns xxupos. [Ipumenenue Kupos.
buosiornueckast poJib JKHUpPOB

3.6

VYrieBoapl: cocTaB, KjIacCU(pUKAIUS yrIeBOAOB (MOHO-, TU- U
nonmcaxapuabl). [Jroko3a - mpocTerImii MOHOcaxapul: 0COOCHHOCTH
CTPOCHUS MOJICKYJIbI, (PU3MYECKHE U XUMUYECKUE CBONCTBA
(B3ammopeiictBue ¢ ruapokcuaom meau(Il), okucienrne aMMuadyHbIM
pacTBopoM okcuaa cepedpa(l), BoccTaHOBIICHHE, OpOKEHUE TIIFOKO3bI),
HAXOXKJCHUE B MPUPOJIC, IPUMEHEHHE, Onoyiornieckas posib. DoTocuHTE3.
®pyKTO3a Kak H30Mep IITF0K03bl. KpaxMai u 1enosao3a Kak MpupoHbIe
nosmmepsl. CTpoeHUE KpaxMaia U 1euTroio3bl. duzndeckue u
XUMUYECKHUE CBOMCTBA KpaxMaia (THIPOJIn3, Ka4eCTBEHHAs PEaKIIHs C
HOJIOM)

A30Tcoz[ep>1<aume OPraHn4CcCKUC COCIMHCHUA

AMMHOKHCIIOTHI KaK aM(I)OTepHBIC OPra’Hn4cCKueC COCANHCHUA. dusznueckue
1 XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IMpUMEPEC FJII/IL[I/IHa).
buonornueckoe 3HaueHne aMMHOKHUCIOT. IlenTuabl

benku xak IMPUPOAHBIC BBICOKOMOJICKYIIIPHBIC COCIMHCHH . HepBI/IqHaH,
BTOpHUYHAA U TPETUUHAs CTPYKTYpa 0elKoB. XMMHUECKHE CBOCTBA
OCIIKOB: TUAPOJIN3, ACHATYpalusl, KAUCCTBCHHBIC PCAKIIUHN HA Ocnku

BLICOKOMOJ'IGKy.]'IHpHLIe COCOAMHCHUA

OCHOBHBIC TTOHITUS XUMUH BBICOKOMOJICKYJISAPHBIX COCIUHEHMH: MOHOMCED,
OJIMMCEP, CTPYKTYPHOC 3BCHO, CTCIICHL IMOJIMMCPU3AIIUU, CPCOHIA
MOJICKYJIdpHas Macca. OcHOBHEIE MCTOAbI CUHTC3a BBICOKOMOJICKYIISIPHBIX
COCIUHEHMH - MoJIMMEpu3anus U MMOJIMKOHACHCAIIUs




5.2

DKCIepUMEHTAJIbHBIE METO/bl U3YUEHUS BELIECTB U UX MIPEBPALLECHUI:
O3HaKOMJICHHE ¢ 00pa3aMy IPUPOAHBIX H UCKYCCTBEHHBIX BOJIOKOH,
IIJIACTMACC, KaydyKoB. [loJlydeHre CHHTETHYECKOr0 KaydyKa 1 pe3UHbI

IIpoBepsiemble TPeGOBaHUSA K pe3yJIbTAaTaM OCBOEHHS OCHOBHOM

o0pa3oBartesibHOI nporpammel (11 KJace)

Kon

IIPOBEPSEMOTO
pe3ynbrara

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIEero 00pa30BaHUS

TeopeTnyeckne OCHOBBI XUMUU
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Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHITHS (XUMUUYECKHUM 2JIEMEHT, aTOM, SJICKTPOHHAS
000J10UKa aTroma, S-, p-, N-3IEKTPOHHBIE OPOUTATIN AaTOMOB, MOH, MOJIEKYJIA,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTh, CTENIEHh OKUCIICHUS, XUMHUUECKast
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, KpUCTATITUYECKAS
peméTKa, TUTIBI XUMHYECKUX PEaKInid (OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIE, 9K30- M SHJIOTEPMHYECKHUE, PEAKIINH HOHHOTO
oOMeHa), pacTBOP, IIEKTPOIUTHI, HEITICKTPOJIUTHI, dJECKTPOJIUTHICCKAS
JUCCOITUAITNS, OKUCITUTENh, BOCCTAHOBHUTEIb, CKOPOCTh XUMUUYECKOU
peakiuy, XuMUYeCKOe PaBHOBECHE); TEOPUU U 3aKOHBI (T€OpUs
3JIEKTPOJIUTUYECKON aucconuanuu, [lepuoanuecknii 3axon .M.
MenpeneeBa, 3aKOH COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (PaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM UCTOJIb30BaHUH BaXKHEUIITUX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOHN JEATEIbHOCTH YeJIOBEeKa

1.2

ChopmupoBaHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBSI3b U3YYEHHBIX MOHATUHN, IPUMEHSATh COOTBETCTBYIOIIHNE MTOHSATHS
IIPU OITUCAHUU CTPOEHUS U CBOMCTB HEOPTaHUYECKUX BEIIECTB U UX
IPEBpAICHH; BBISBISATh B3aUMOCBS3b XUMUUECKUX 3HAHUHN C MMOHSATHSIMU
U IIPEJICTABJICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX TPEIMETOB

1.3

Bnagenue oCHOBHBIMU METOJJaMH HAYYHOTO TIO3HAHMSI BEILIECTB U
XMUMHYECKUX SIBJICHUM (HAOII0IeHHEe, U3MEPEHHUE, SKCIIEPUMEHT,
MOIETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIIpeAC/ATh BAJICHTHOCTD U CTCIICHD
OKHUCJICHUSA XUMHWYCCKHUX 3JICMCHTOB B COCANHCHUAX PA3JIMYHOI'O COCTAaBa,
BUJ] XUMHUYECKOH CBSI3U (KOBaJ'IeHTHaH, HOHHAas, MCTAJIJIMYCCKasd,
BO,Z[OpOI[HaSI) B COCAUMHCHHUAX, THUII KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I
KOHKPCTHOI'O BCIICCTBA (aTOMHaSI, MOJICKYJIApHAA, NOHHA4,
MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONPCACIIATh XapaKTep CPEAbl B BOAHBIX
pacTBOPAX HCOPIraHNUCCKUX COCIUHEHUHN

1.6

ChopmupoBaHHOCTH YMEHHUA KJIACCU(UIIUPOBATH XUMUUECKUE PEAKIIHH 110
pa3IMYHBIM MPU3HAKaM (YHCIy U COCTAaBY pearupyrominx BEIiecTs,
TEII0BOMY 3 (HeKTy peakluu, U3MEHEHUIO CTETIeHEe OKUCIICHUS
JJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaJanu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHUI COCTABIISATh YPABHEHUS PEAKUUN pa3IMUHBIX
THUIIOB, TIOJIHbIE U COKpAIEHHbIE YPAaBHEHUS PEaKIUi HOHHOTO OOMEHa,
YUUTHIBAs YCIOBUS, IPH KOTOPBIX 9TH PEAKIIUU UJIYT 10 KOHIA




1.8

ChopmupoBaHHOCTH YMEHUI MTPOBOUTH PEAKIIUH, TOATBEPKAAIOIINE
Ka4eCTBEHHBIN COCTaB Pa3JIMYHBbIX HEOPIraHUYECKUX BELIECTB,
pacro3HaBaTh OIBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIHUE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

ChopmMupoBaHHOCTH YMEHUN PACKPBIBATH CYITHOCTH OKUCIIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIHA MOCPEIICTBOM COCTABIICHUS 3JIEKTPOHHOTO
OayaHca 9TUX peakui

1.10

ChopMUpOBaHHOCTh YMEHUH OOBSICHATH 3aBUCHMOCTH CKOPOCTH
XMMHUYECKON PEeaKkIMM OT pa3Iu4HbIX (JaKTOPOB

111

CdhopmupoBaHHOCTH YMEHUN OOBSICHATH XapaKTep CMEIICHHSI XUMUYIECKOTO
paBHOBECHS B 3aBUCMMOCTH OT BHEUTHETO BO3AeWcTBUSA (MpuHIun Jle
[[Tatenne)

OO6mrast 1 HeOpraHMvecKass XUMHS

CdopMHpOBaHHOCTH YMEHHU pacKpbIBaTh CMbICT [lepronyeckoro 3akoHa
J.1. MenzeneeBa 1 I€MOHCTPUPOBATH €TI0 CUCTEMATH3UPYIOILYIO,
00BSCHUTENBHYIO U IPOTHOCTUYECKYIO (YHKIIMH

2.2

CdopMHpOBaHHOCTH YMEHHI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHMYECKHUX 371eMEHTOB | -4 epuonos [lepnoanueckoi cucTeMsl
xuMudeckux 3ementoB [I.M1. MenaeneeBa, HCHOb3ys MOHATHS «S-, p-, -
JJIEKTPOHHBIE OPOUTATINY, «IHEPTrEeTUUYECKHE YPOBHUY», OOBICHATD
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHX 3JIEMEHTOB U UX
COEMHEHUH Mo IepuoaaM U rpynnam [lepuoandeckoit cuctemsl
xuMmudeckux djaementoB [[.M. Meneneena

2.3

CdopMHpOBaHHOCTH YMEHHH XapaKTepU30BaTh (OIUCHIBATH) O0ITHE
XMUMHYECKHE CBONCTBA HEOPTaHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBaHHE FEHETUUECKOM CBSI3U MEXY
HEOPraHMYECKUMHU BEUIECTBAMH C MTOMOIIBIO YPaBHEHUN COOTBETCTBYIOIINX
XUMHUUYECKUX PEaKINi

2.4

ChopmupoBaHHOCTh YMEHUN yCTaHABIUBATH MPUHAIIICKHOCTD
HEOPraHMYECKUX BEIECTB IO UX COCTaBY K ONPEAEIEHHOMY KIIACCy
(rpynne) coequHeHui (IPOCThIE BEIIECTBA - METAJUIbl U HEMETAaJLIbI,
OKCHJIbl, OCHOBaHMSI, KUCIIOTHI, aM(OTEPHBIE TUIAPOKCUIbBI, COJIH)

2.5

ChopMHPOBAaHHOCTh YMEHUH HCIOJIB30BaTh XUMUYIECKYIO CHMBOJIMKY IS
cocTaBleHUs POPMYIT BEIIECTB U YPABHEHNUH XMMUYECKUX PEaKIIHid,
cucremarrueckyro HomeHkaarypy (IUPAC) u TpuBnaibHble Ha3BaHUs
OT/IEbHBIX HEOPTaHMYECKUX BEIECTB (YrapHBIN Ta3, YIIIEKUCIIBIN Ta3,
aMMUaK, rameénas U3BecTh, HeraleéHas H3BeCThb, MUTHEBAsI COJIa, TUPHUT U

Apyrue)

2.6

ChopmupoBaHHOCTH YMEHUN XapaKTEpPU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHUX BEIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPKJIaTh CYIIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKTY
HEOPraHMYECKMMU BEIIECTBAMH C TIOMOIIbIO YPaBHEHHI COOTBETCTBYIOIIHUX
XUMHUYECKUX peaKInuii

2.7

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBHIIOIHATH XUMUYECKUN
9KCIEPUMEHT (Pa3JIoKEHHUE IEPOKCHIA BOJIOPOIa B IPUCYTCTBUH
KaTajau3aTopa, ONPENEICHUE CPENIbl PACTBOPOB BEIIECTB C IOMOIIIBIO
YHHUBEPCAJIBHOTO MHAMKATOPA, BIMSIHUE PAa3IMYHBIX ()aKTOPOB HAa CKOPOCTh
XUMHUYECKOH peakiuy, peakliui HOHHOTO OOMEHa, KaueCTBEHHbIE PeaKIiH
Ha cynb(haT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHMS, PEIICHUE
HKCIEPUMEHTAIbHBIX 3334 1o TeMaM «Metais» u «Hemeramibl») B




COOTBETCTBHH C MPABUIIAMHU TEXHUKH O€301IaCHOCTU NPU 0OpaIeHUH C
BEIIECTBAMU M J1a00PaTOPHBIM 000PYI0BAHUEM; MIPEIICTABIIATH PE3YIIHTATHI
XMMHYECKOTO HKCIIEPUMEHTA B (popMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX PeaKUuil 1 (pOpMyIHpPOBATh BHIBOJIBI HA OCHOBE 3TUX
pe3yJIbTaToB

2.8

CdhopmupoBaHHOCTH YMEHUN COOTIOATH MMPABUIIA TTOJIb30BAHUS
XHUMHYECKOH TIOCYIOHN U TAOOpaTOPHBIM 000pYIOBAaHUEM, & TAKXKE TIPABUJIA
O6paHIeHI/I$I C BCICCTBAMU B COOTBCTCTBUHU C UHCTPYKLIUSAMMU 110
BBITIOJIHCHU IO na60paT0prlx XUMHUYECCKUX OIIBITOB

2.9

CdhopmMupoBaHHOCTH YMEHUN XapaKTEPH30BATh XUMUIECCKHE ITPOIIECCHI,
JIeKAIINe B OCHOBE MPOMBIIIJIEHHOTO TOJTYYEHHUsI CEPHOMN KUCTIOTHI,
aMMMaKa, a TaKkke cHOPMUPOBAHHOCTD MIPEICTABICHHUHN 00 OOIUX HAYIHBIX
MIPUHIIATIAX U DKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO TPOU3BOICTBA

XUMHS U KU3Hb. PacuéTel

CdopMHUpOBaHHOCTH MPEJICTABICHUN 0 XUMHUECKOU COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUHT
MPUPO/IbI, B GOPMUPOBAHUN MBIIICHUS U KYJIbTYPhI JIAYHOCTH, €€
(hYHKIIMOHATTEHON TPAMOTHOCTH, HEOOXOMMOM JIJISl PEIICHHS
MPaKTUYECKHUX 33J1a4 U IKOJOTHIECKH 000CHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM cpejie

3.2

CdopMHUpOBaHHOCTH YMEHHI KPUTHIECKH aHATM3UPOBATH XUMUUYECKYIO
nH(pOopMaIKIO, MOJy4YaeMYI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBA MacCcOBO
KOMMYHUKaIMH, ceTb VIHTepHET u apyrue)

3.3

CdopmupoBaHHOCTH YMEHUN COOIIOAATH MPaBUIIA HKOJIOTHUECKU
1enecoo0pa3zHoro MOBEAEHUS B OBITY M TPYIOBOM JAESITENLHOCTH B LIEISAX
COXPAHEHUS CBOETO 3JJ0POBbS U OKPYKAIOLIEH NPUPOTHON CPEIbI

3.4

Oco3HaBaTh OMAaCHOCTb BO3JICHCTBUS HA KUBbIE OPraHU3MBbI OMPEIEIEHHBIX
BENIECTB, MOHUMAas cMbIci noka3arend [IJIK, noscHaTh Ha mpuMepax
CHoCcoObl YMEHBIICHHS U MPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M 4eJoBeKa

3.5

C(l)OpMPIpOBaHHOCTI) YMCHI/Iﬁ IMPOBOAUTD BBIYKUCICHHUA C UCIIOJIB30BAHUEM
IMOHATHA «MaCCOBas J0JIA BCIICCTBA B paCTBOPE, 00BEMHBIX OTHOIIIECHHUI
Ta30B IIPpU XUMHUYCCKUX PCAKIUAX, MACChI BEIICCTBA WX 00BEMa raszoB I10
HN3BCCTHOMY KOJIMYECTBY BEUICCTBA, MaCCC NI O6’béMy OJHOI'0O U3
Y4aCTBYIOIIUX B pE€aKIIUU BCIICCTB, TCIIJIOBOTO 3(1)(1)6KT3 p€aKkurn Ha
OCHOBC 3aKOHOB COXpAaHCHHA MACChl BCUICCTB, IIPEBPAICHHA 1 COXPAHCHUA
QHCPI'un

IIpoBepsiemble 3y1eMeHThI copep:xkanus (11 kiaacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPKAHU

TeOpeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

XuMu4eckui aneMeHT. AToM. Spo atoma, H30TONbl. DIEKTPOHHAs
000J10uKa. DHEPreTHuecKue ypoBHH, NOTyPOBHU. ATOMHbIE OpOUTAIIH, S-,
p-, ¢/-31eMeHThl. OCOOEHHOCTH pacrpeieeHus HIEKTPOHOB IO OpOUTAIIAM
B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS
KOH(UTypanus aToMOB

1.2

Ileproanueckunii 3akoH u Ileproauueckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
J.W. Menneneesa. Cs3b nepuoanyeckoro 3akona u Ileproauueckoit
CUCTEMbI XUMHUECKUX 1eMeHToB JI.J1. MenneneeBa ¢ COBpEMEHHOM




TEOpHUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U 06p33yeMbIX HMHU IMPOCTHIX U CJIOKHBIX BCUICCTB
110 rpyHlIiiaM 1 nepuoaam. 3HayeHue NNEpUOANYICCKOr0 3aKOHA B Pa3BUTHHU
HayKu

1.3

Crpoenue BemecTBa. XUMHUUYECKast CBs3b. BUIbI XUMHUUYECKON CBSI3U
(KoBaJIeHTHAsI HETIOJISIPHASL M TTOJISIpHAsi, HOHHAs, MeTaJuTn4eckas). loHsr:
KaTUOHBI U aHUOHBI. MeXxaHnu3Mbl 00pa30BaHMs KOBAJICHTHOW XUMUYECKOMN
cBsi31 (0OOMEHHBIN M IOHOPHO-aKIENTOPHBIH). BoopoaHast cBs3b

14

BanientHOCTB. DiieKTpoOTpULIATETLHOCTh. CTENEeHbh OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIECTBA. THUITbI KPUCTAINIMYECKUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEILIECTB OT THIA KPUCTAIIINYECKON PEILIETKH.
[Tonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUTOUAHBIE PACTBOPBI.
MaccoBast 107151 BEIECTBa B PaCTBOPE

1.6

Knaccudukanus Heoprannueckux coequHennii. Homenkmnarypa
HEOPraHMYECKUX BEIIECTB

1.7

Xumunyeckas peakuus. Kiaccupukanus XMMHUECKUX peakiuil B
HEOPraHWYECKOW U OPraHM4YEeCKON XUMHUH. 3aKOH COXPAHEHUSI MACChI
BEILIECTB, 3aKOH COXPaHEHUs U IPEBPAILCHUS SHEPI MU MPH XUMUYECKHAX
peakumsx

1.8

CKopocCTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (haKTOPOB

1.9

OO6paTtumble peakuu. XUMU4yeckoe paBHoBecHe. DakTOphbl, BIUSIOUINE Ha
cocrosinre xumuieckoro pasHoBecus. [Ipuniun Jle [llarense

1.10

DnexTpoauTHdeckas quccoruaiys. CUIbHbBIC U C1a0bIe SJICKTPOJIUTEHI.
Cpena BOJHBIX paCTBOPOB BEIIECTB: KUCIIAs, HCHTpaJIbHAS, IICJIOYHAS.
Peakiuu nonHoro ooMena

1.11

OXHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPCaKIun

Heoprannueckas xumust

2.1

Hewmeramnsl. [Tonoxenue nemeramioB B [lepuoanyueckoil cucreme
xuMudeckux 3eMeHToB J[.M. MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomMoB. du3nyeckre CBOWCTBA HEMETAIIOB. AJIJIOTPOIUS HEMETaUIoB (Ha
npuMepe KUCiaopoa, cepsl, hochopa u yriepoaa)

2.2

XUMHUYECKUE CBOMCTBA BAKHEHUIIIMX HEMETAJUIOB (TaJIOTEHOB, CEphI, a30Ta,
dbocdopa, yriepoia U KpeMHHS) U UX COCTUHEHUM (OKCHIOB,
KUCJIOPOJICOICPIKAIINX KUCIIOT, BOJOPOIHBIX coeinHeHMi). [IpumeHenne
BKHEUIIIMX HEMETAJUIOB M UX COCTMHCHUH

2.3

Mertannsl. [lonoxxeHue MeTanIoB B HepHOHquCKOﬁ CUCTEMC XUMHNUYCCKHUX
JJICMCHTOB HI/I Menpeneena. Ocobennoctu CTPOCHUS IJICKTPOHHBIX
000JI04EK aTOMOB METAJIOB. O6H_II/IC (1)14314%01(1/16 CBOMCTBA METAJJIOB.
CnaBbl METaJIOB. 3JICKTpOXI/IMH‘{eCKI/II>’I paa HaHp}I)KeHI/Iﬁ MCTAJIJIOB
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XVMHYECKUE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KA, KalIbIIHiA,
MarHuii, aTFOMUHHH, TUHK, XPOM, Kelle30, MeJlb) U UX coequHeHund. O0mue
CrocoObl MOMy4YeHHs] MeTaJuIoB. [IpriMeHeHre MeTaioB B OBITY U TEXHUKE

2.5

I'enetnueckas cBS3b HCEOPraHN4YC€CKUX BCUICCTB, IPUHAJICIKAIIINUX K
Ppa3JIMYHBIM KJlIaCCaM

XUMHS U )KU3Hb

Poib xumMuu B 00ecIieueHHN 3KOJ'IOFPI‘-ICCKOI>1, BHGPTCTHHCCKOﬁ U IUIIEBOM
6C3OHaCHOCTI/I, Pa3BUTHU MCIAUIIUHBI. IlousTue o HAaYYHBIX METOdaxX
ITO3HaHMA BCIICCTB U XUMHNYCCKHUX pCaKLII/Iﬁ




3.2

[IpencraBnenus 06 0OMUX HAYYHBIX TPUHIUIAX TPOMBIIIICHHOTO
IIOJIy4EHUS BAKHEUIINX BEUIECTB. YEI0BEK B MUPE BEIIECTB U MATEPUAJIOB:
BAKHEUILHME CTPOUTEIIBHBIE MAaTEPUAIIbI, KOHCTPYKLIMOHHBIE MaTEPUAIIbI,
KpPacKH, CTEKJIO, KEpaMMKa, MaTEPUAJIbI I JJIEKTPOHUKH, HAHOMATEPHAJIBI,
OpraHMYECKHEe U MUHEpaJIbHbIE YA00peHus

3.3

XuMHS ¥ 3I0POBbE YEJIOBEKA: MTpaBUjIa UCIIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia 6€30MaCHOTO HCIIOJIB30BAHMS IPENApaTOB OBITOBOM
XHUMUU B MOBCETHEBHOW KU3HU

Jlst ipoBeACHUST €TUHOTO TOCYAApCTBEHHOTO 9K3amMeHa mo xumuu (manee - EI'D mo

XMUMHH) HCTIONB3YeTCsl MepeueHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHUI K pe3ylbTaTam

OCBOCHUSI OCHOBHO# 00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO 00IIero 00pa30BaHusI U AJIEMEHTOB

COJICPIKAHHSI.

IIpoBepsiemblie Ha EI'D mo xumuun TpedoBaHus K pe3yibTaTaM 0CBOCHUsSI OCHOBHOM

Kon
MIPOBEPSIEMOTO

TpeOoBaHUs

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHUS

OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHET0 00IIero 00pa3oBaHMs

1

Brnagenue cucreMoit XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

11

OCHOBOIIOJIATAIONIME TIOHATHUS (XMMHYECKHIA AJIEMEHT, aTOM, U30TOIIBI,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, "\/-3JIeKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE ¥ BO30YXJIEHHOE COCTOSHIE aTOMa, HOH, MOJICKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIIEHOCTD, CTEIICHb OKUCIICHHS, XUMUYECKast
CBsI3b (0- U JI-CBSI3b, KPATHBIC CBSI3M), THOPHUAU3AINS aTOMHBIX OpOUTaseH,
KpPHCTAJTMYECKas pelIéTKa, MOJIb, MOJISIPHAS Macca, MOJISIPHBIH 00BEM,
MOJISIpHAsi KOHIIEHTPAIWSI, PACTBOPHI (ICTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPHUCTAJIOTHIPATHI, YIIIEPOIHBIN CKeleT, QyHKIMOHAIbHAS TPYIINA,
paKall, U30Mephbl, CTPYKTypHast popmyna, uzoMepus (CTpyKTypHas,
reoMeTpuieckas (Imc-, TPaHCU30MEPHs), TOMOJIOTUYECKUN PSiJl, TOMOJIOTH,
YIJIEBOZOPOIbI, KUCIOPO- U a30TCOACPIKAIINE COSIMHEHUS, ONOIOTHUECKH
aKTHBHBIC BEIeCTBA (YIIICBOIBI, )KUPbI, OCIIKH), MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COCAMHEHHSI, KPSKHHT,
pUQOPMHHT, THITBI XUMHUYECKUX PEaKIUil (OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE, K30-U YHAOTEPMUUYECKUE, PEAKIIMU HOHHOTO OOMeHa,
TOMO- U T€TepOTreHHbIE, 00paTUMbIE U HEOOpATUMBIE), PACTBOD,
ANEKTPOJIUTHI, HEANEKTPOIIUTHI, STEKTPOIUTHYECKAS TUCCOIHAIINS, CTETICHb
JMICCOLIMAIINHU, OKHCIUTENb, BOCCTAHOBUTEIb, YJIEKTPOIIU3, CKOPOCTh
XMUMHUYECKON peaKIny, XHMHUYECKOE PaBHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOPHUSI XUMUUECKOTO CTPOEHUSI OPTaHUYECKUX BEUIECTB
A.M.BbytnepoBa, TeoOpHs IEKTPOTUTHUECKON TUCCOMALINH,
[Tepuomuueckwnii 3axon J[.11.MeHneneeBa, 3aKOH COXpaHEHHUsI MacChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHYECKHUE
3HaHMUs, JIKAIIKME B OCHOBE MOHUMAaHUs IPUYUHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIE NTPEJICTABIEHUS O CTPOCHUU




BCUICCTBA HA ATOMHOM, MOJICKYJIIPDHOM W HAAMOJICKYJISIDHOM YPOBHAX

1.3

IpCACTABJICHUA O MCXaHU3MAaX XUMHUYCCKUX peaKuHﬁ, TCPMOANHAMHUYCCKUX
U KUHCTUYCCKUX 3aKOHOMCPHOCTAX UX MMPOTCKAHUA, O XUMHUYCCKOM
PAaBHOBCCHHU, JUCIICPCHBIX CUCTCMAX
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(hakTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJTYICHUN U
0€301acCHOM UCIOJIb30BAHUU BAXHEUIITUX HEOPTAHUUECKUX U
OPraHWYECKUX BEHIECTB B OBITY U MPAKTUUYECKOMN JCSITEIHHOCTH YEJIOBEKa

O6HII/IG HAYYHBIC MPUHIUIIBI XUMHUYCCKOI'0 IPOU3BOJICTBA (Ha nmpumMepe
IPOU3BOJICTBA CEPHOM KHMCIJIOTHI, aMMHaKa, METaHOJIa, IepepabOTKH HEPTH)

ChopmMupoBaHHOCTH YMEHUY BBISBIISTH:

2.1

XapaKTCPHBIC ITPU3HAKH U B3aMMOCBA3b U3YUCHHBIX HOHSITI/II\/JI, MPUMCHATH
COOTBETCTBYIOIIHEC IMMOHATHA ITPU OMMUCAHUN CTPOCHHUA U CBOMWCTB
HCOPraHMYCCKUX U OPraHNYCCKNUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSMHU U TIPEJICTABICHUSIMU
JIPYTUX MPEeMETOB i 00J1€€ 0CO3HAHHOTO MOHUMAHUS U 0ObSICHEHUS
CYIITHOCTH MaTE€pPHAIBHOTO €IMHCTBA MUPA

CdopMHpPOBAHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAMMEHOBaHUS XUMHYECKUX COCTMHEHUN MEKIyHAPOJHOTO CO03a
TGOpGTH‘—IGCKOﬁ 158 HpHKﬂaHHOfI XUMHUHU U TpI/IBI/IaJ'IBHI)Ie Ha3BaHUA BCIIIECTB,
OTHOCAIIIUXCSA K I/I3y‘—IeHHI)IM KiraccamM OpFaHquCKHX 158 HeOpFaHquCKHX
CoeqUHEHNN

3.2

XMUMHUYECKYI0 CUMBOJIMKY JJISl COCTaBJIEHUSI GOPMYJT HEOPTaHUYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U
CKEJIETHBIX) (hOPMYJT OpraHUYECKHUX BEIIECTB

CdopMHUpOBAHHOCTH YMEHHS KIACCU(UIIUPOBAT:

HEOpraHMYeCKHe BEUIECTBA, CAMOCTOSATEIbHO BEIOMPATh OCHOBAHUS U
KpUTEpUHU JUIs KJIacCU(UKALUU N3YYaeMbIX XUMHUYECKUX 00ObEKTOB

4.2

OpraHn4eCKUeC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHUA 1
KPpUTCPpUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I N3y4aCMBbIX XUMHWYCCKUX 00BEKTOB

4.3

110 Pa3JIMYHBIM NPU3HAKaM (YHCIY U COCTAaBY pearupyoollrux BellecTB,
TEIIOBOMY 3 (eKTy peakluu, U3BMEHEHUIO CTENIeHEeW OKUCIICHUS
AJIEMEHTOB, OOPAaTUMOCTH PEaKIMH, YIaCTUIO KaTaJnu3aTopa)

CdopMHpPOBaHHOCTH YMEHHS XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YX/JIEHHOM COCTOSTHHH) U HOHOB XUMUYECKUX
aneMeHToB 1-4 nepuosioB Ilepuonuueckoii cucremsl [I.M.MenaeneeBa u ux
BAJICHTHBIC BO3MOXKHOCTH, MCIIOJIb3YSI MOHSTHUS S-, P-, 0-3JEKTPOHHbIC
opOHUTalIK, SHEPTeTUYECKUE YPOBHU

ChopMupoBaHHOCTb YMEHUS OOBSICHATh 3AKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMU COEAUHEHUH o
nepuoJiaM U rpynnam

C(I)OpMI/IpOBaHHOCTB YMCHHA COCTABIIATH YPABHCHUA XUMHUYCCKUX peaKI_II/Iﬁ
U pACKPbIBATb UX CYHIHOCTD!:

7.1

OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MoCpeACTBOM COCTABJICHU
QJICKTPOHHOT'O OaraHca 3TUX peaKI_lI/Iﬁ

7.2

YpaBHEHHUS PEaKLUN Pa3IUYHBIX TUIIOB; MTOJIHBIE Y COKpAIIEHHBIE
ypaBHEHHUS peaKklUii HOHHOTO OOMEHa, YUUThIBas YCIOBHUS, IIPU KOTOPBIX
9TH pEeaKIUU UAYT 10 KOHIIA

7.3

peakimii TuIposn3a, peakuii KOMIUIeKcooOpa3oBaHus (Ha mpumepe
TUAPOKCOKOMIIIEKCOB IIMHKA W aJTFOMUHUS)




ChopmMupoBaHHOCTH YMEHUS MOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOU
CIOCOOHOCTH OPraHMYECKMX COSAMHEHUH OT KPAaTHOCTH U TUIIA
KOBAJIEHTHOM CBSI3U (1 - M -CBA3M), B3aMMHOI'0O BIMSIHUS aTOMOB U TPYIIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT OCOOCHHOCTEN pealn3aluy pa3InyHbIX
MEXaHU3MOB IPOTEKAHNS PEAKIIUI

8.2

XapaKTEPHbIE XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOUMH
JKCIIEPUMEHTAMM U 3aIIMCIMH YPABHEHUN XUMUYECKUX PEAKIMI

ChopMUpOBaHHOCTh YMEHUS XapaKTEPU30BATh COCTAB U BAKHEUIIINE
CBOMCTBA BEILIECTB, IPUHAIIEKAILNX K ONPEAEIEHHBIM KIaccaM U IpyIinaM
CoeIMHEHUH (MPOCThIe BELIECTBA, OKCUIbI, THIPOKCUIbI, COJIH;
YTI€BOA0OPOIbI, IPOCTHIE 3(PUPHL, CHUPTHI, (PEHOIIBI, aTTbAECTUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(UPBI, JKUPBI, YTIEBOIbl, AMUHBI,
AMUHOKHCIIOTBI, OEJTIKN)
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ChopmupoBaHHOCTH YMEHHUS TPOBOJUTH PACUETHI [0 XUMUYECKUM
(dhopmynaM U ypaBHEHUSIM XUMHUUYECKUX PEaKIUi C UCTIOIb30BaHUEM
(U3HYECKUX BEJIMYHH:

10.1

Macchl (00bEMa, KOMMYeCTBa BEIIECTBA) IPOIYKTa PEAKIIUH, €CIIH OJHO U3
HUCXOJHBIX BEHIECTB JAHO B BUJIE PACTBOPA C ONPEACIEHHON MAacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA WIIM JJAHO B M30BITKE (MMEET PUMECH )

10.2

MaccoBOM UM 0OBbEMHOI 107U, BBIX0JIa IPOAYKTA PEAKIIMH

10.3

TEJI0BOTO A deKTa peakiuit

10.4

00BEMHEBIX OTHOIIICHHUH T'a30B

10.5

10 HAXOKJICHUIO0 XUMUYECKON POpPMYIIbI BeliecTBa

11

Brnanenue cucremoli 3HaHUN 0 METOJAX HAYYHOT'O MO3HAHUS SIBJICHUMN
MIPUPO/IBI, UCTIOTB3YEMBIX B €CTECTBEHHBIX HayKaxX M YMEHUE MPUMECHSITh
9T 3HAHUS TPH IKCTIEPUMEHTAILHOM HCCIICI0BAHUH BEIIECTB M JIJIS
0OBSICHCHUS! XUMHYECKHUX SBJICHHUH, HIMEIOITUX MECTO B IIPUPO/IE,
MPAKTUYECKON JIEATEILHOCTH YEJIOBEKA U B MOBCETHEBHOMN KU3HH

12

ChopmupoBaHHOCTH YMEHUS IPUMEHSTH (MCIOIB30BATh) 3HAHUS O COCTaBe
U CBOMCTBAX BEILECTB I SKCIIEPUMEHTAILHONU MTPOBEPKU THIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH MPOTEKaHHsI XUMHUYECKUX pPeaKklui 1
IPOrHO3UPOBAHUS BO3MOKHOCTEH UX OCYIIECTBIICHUS; CUCTEMHbIE
XUMHYECKUE 3HAHUA [l OObSICHEHHUS U MPOTHO3UPOBAHUS SBIICHUH,
UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOY; AJISL MPUHSITHS TPAMOTHBIX
pelnieHuit mpobieM B CUTYalUsIX, CBA3aHHBIX C XUMUEH

13

ChopmupoBaHHOCTH YMEHUS IJIAHUPOBATH U MIPOBOAUTH XUMUUECKHI
IKCIEPUMEHT (TIOJTyuYeHHE U U3yYCHUE CBOWCTB HEOPraHUYCCKUX U
OpPraHUYeCKUX BEUIECTB, KAUECTBECHHBIC PEAKIMH YIIICBOJI0POIOB
pa3IMYHBIX KJIACCOB U KUCIOPOJICOAEPKAIINX OPraHUYECKUX BEIECTB,
pelleHre IKCIePUMEHTATBHBIX 33/1a4 110 PaCclo3HABAHUIO HEOPTaHUYECKUX
U OPTaHUYECKUX BEIIECTB) C COOTIOCHUEM MPaBUIl O€30TIaCHOTO
oOpallleHus ¢ BeleCTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM;
(hopMynupoBaTh LIETH HCCIEA0BAHNUS; TPEICTABIATh B pa3IU4HON Gopme
pe3yabTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OIICHUBATh UX
JOCTOBEPHOCTh
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ChopMUpOBaHHOCTh YMEHUS OCYIIECTBIATH 1I€JI€HANIPABICHHBIN MTOUCK
XUMUYECKON MHPOPMALIMH B Pa3IMYHBIX UCTOUHUKAX (Hay4Hasi U y4eOHO-
Hay4Has JIMTepaTypa, CpecTBa MaccoBoil nHpopmanuu, cetb HTEpHET U
Jpyrue), KpUTUYECKH aHATM3UPOBATh XMMUYECKYI0 HH(POPMAIIHIO,




nepepabarbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBHH C TIOCTABJICHHOM
yueOHOM 3a1aueid

ChopmupoBaHHOCTH YMEHUS TPOTHO3UPOBATH, AHATU3UPOBATEH U
OIICHUBATh MH()OPMAIIHIO C TIO3UINI IKOJIOTHIECKOH 6€30MMacHOCTH
MOCJICJICTBUI OBITOBOM M MTPOU3BOJICTBEHHON JCSITEILHOCTH YEJIOBEKA,
CBSI3aHHOM C mepepaboTKON BemecTB; chopMUPOBAHHOCTh YMEHUH
0CO3HABaTh OMACHOCTH BO3JICHCTBUS HA KUBBIC OPraHU3MBbI OTPEIETEHHBIX
BEIIIECTB, MIOHUMAasi CMBICII IMOKa3aTeNsl PEAeIbHON T0MyCTUMOM
KOHIICHTPALIMH, ¥ TIOSICHAThH HA MPUMEPAX CIOCOObl YMEHBIIICHUS U
MPEIOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa

15

Ilepeuenn 3j1eMeHTOB coep:kaHus, NpoBepsieMbiX Ha EI'D no xumun

Kon [IpoBepsieMblil 37IEMEHT COEPKAHUS

1 TeopeTnyeckne OCHOBBI XUMUU

Crpoenue BeniectBa. CoBpeMeHHAsi MOJIENb CTPOEHUSI aTOMa.
Pacrnipenienenne 3eKTpOHOB 10 SHEPTETUYECKUM YPOBHSIM.
Knaccudukanus xumuueckux anemMeHToB. OCOOCHHOCTH CTPOCHHS
JHEPreTUIECKUX YPOBHEH aTOMOB (S-, p-, d-31eMeHToB). OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUSL aTOMOB. DJIEKTPOHHAsI KOH(UTypalus aToMa.
BajieHTHBIE 211E€KTPOHBI
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[Tepuonnueckas cucrteMa XxuMudeckux aneMeHToB J1.1.Menneneena.
®usnueckuit cmbica [lepuoanueckoro 3akona JI.M.Menneneea. [Tpuunnbl
1.2 Y 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB M UX COCTMHEHHI 110
MepuoaaM | rpymniam. 3aKOHOMEPHOCTH B I3MEHEHHUU CBOMCTB MPOCTHIX
BEIIIECTB, BOJIOPOTHBIX COSAMHEHHH, BBICITUX OKCHJIOB ¥ THIPOKCHUIOB

1.3 BanentHocTh. DnekTpooTpuniatenbHoCcTh. CTeNeHb OKUCIICHUS

Bunbel xumudeckoii cBsi3M (KOBaJICHTHAsI, HIOHHAS, METAJIINUeCcKas,
BOJIOPOJIHAS) K MEXaHU3MBbI €€ 00pa3oBaHus. MeXMOJEKYISIpHbIE

14 B3anMO/ieiicTBUs. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO
cTpoeHus. TUIbI KPUCTAITUYECKUX PEeIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTATNYECKON PeIIETKU

Xumnaeckas peakius. Kimaccudukanus XMuMUIECKHX PEaKIIui B

15 HEOPraHMYECKON 1 OPraHU4YeCKON XUMUU. 3aKOH COXPAHEHHS MacChl
BEIIIECTB

1.6 CKOpOCTb peakiuy, €€ 3aBUCUMOCTh OT pPa3IMYHbIX ()aKTOPOB

1.7 TemnoBbie 3¢ (heKThl XUMUYECKUX peakiuil. TepMoXxuMuyecKkue ypaBHEHUs

18 OO6paTtumbie peakiuu. XuMuyeckoe paBHoBecre. DakToOpbl, BIUSIOUINE HA

cocTosiHME XuMu4eckoro pasHosecus. [Ipunuun Jle [larense

aﬂeKTpOHI/ITI/IquKaH JAUCCouanusi. CuIbHBIE U CclTa0bIC OJICKTPOJIUTHI.

1.9 Cpenia BOJHBIX PacTBOPOB BEILECTB: KHUCast, HEUTpaabHasl, MIEeI0YHAs.
Crenenp qucconmanuy. Peakiium nHoHHOro oOMeHa

110 I'uaponus coneil. MonHoe mpounsBeaeHue Bogbsl. Bo1opoaHblil mokazaTelb
(pH) pactBopa
CriocoObI BEIpaKEHNS KOHIIEHTPAILIUU PaCTBOPOB: MAacCOBast OIS

1.11 PacTBOPEHHOTO BEIIECTBA, MOJISIpHAsl KOHIIEHTpalwsl. Haceiennslie u

HCHACBIIICHHLIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF NJIpaThbl




1.12

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC peakiinu. [loBeeHne BellecTB B
cpeaax ¢ pasHbIM 3HaueHHueM pH. MeTobl 31eKTpoHHOr0 O6anaHca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus Heoprannyeckux coennuennii. Homenkmarypa
HEOPraHNYECKHUX BEUIECTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEUIIIUX METAJIOB (HATPUL, KU, KaJIbIIHA,
MarHui, aTFOMHUHHH, IIUHK, XPOM, KeJlIe30, MElb) ¥ UX coequHeHmid. OOmme
CHIOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TAJIOT€HOB, CEPHI, a30Ta,
dbocdopa, yriepona u KpeMHUS) U UX COSAMHEHHUH (OKCHUJIOB,
KHCJIOPOJICOACPKAITUX KUCJIOT, BOJOPOJIHBIX COSTMHEHU)
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I'enermueckas CBI3b HCOPraHNn4€CKUX BCUICCTB, NMPUHAMIC)KAINX K
Pa3JIMIHBIM KJlacCaM

WNnentuduxaims Heoprannyeckux coenHeHnil. KauecTBeHHbIe peakuu Ha
HEOPraHMYECKHE BENIECTBA U NOHBI

OCHOBBI OpPraHUYECKON XUMUHU

3.1

OCHOBHBIE TTOJIOKEHHUS TECOPHUU XUMHUUYCCKOTO CTPOCHUA OPraHNICCKUX
coennHeHul A.M.bytnepoBa. YriaepoHelil CKeNeT OpraHudeCcKon

MOJIEKyYJIbl. KpaTHOCTh XUMHYECKOM CBSI3W, - W -CBA3U. SP -, SP -, -
rudbpuan3ay opouTanel aroMoB yriepoaa. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT XMMUYECKOT0 CTPOEHUS MoJieKyll. ['omosoru. ['omonornyecknii
pan. I3oMepusi 1 ©30Mepbl

3.2

[Tonsatue o ¢pyHKIIMOHATBHOM rpymiie. OpueHTalnoOHHbIE YPHEKTHI
3aMECTUTENEN

3.3

[IpencraBnenue o kiaccudukay oprannyeckux BeuiecTs. Homenknatypa
OpraHUYECKUX COCAMHEHUN (CUCTeMaThyecKas) U TPUBHAJIbHbIE Ha3BaHU
BaXHEHINIMX NMPEACTaBUTENICH KIACCOB OPraHUYECKUX BEIECTB

3.4

CB0OOIHOpAIMKAIIBHBIN U HMOHHBIA MEXaHU3MbI peakiuu. [lonstue o
Hykineodwie u anexkrpoduie. [Ipapmno Mapkosuukosa. [IpaBuiio 3aiitieBa

3.5

AnkaHpl. XUMUYECKHE CBOWCTBA AJIKAHOB: TaJIOTE€HUPOBAHUE,
JNEeTUIpUpOBaHIE, TEPMUUECKOE Pa3JIO’KEHUE, KPEKUHT, N30MepU3alIUs,
ropenue. [lonydyenue ankanoB. [{ukmoankansl. Cnenuduka CBOMCTB
UKJIOANIKAaHOB C MaJIbIM pa3MepoM Iukia. Peakiuu npucoeuHeHus u
paJMKaIbHOTO 3aMeIICHUS

3.6

AnkeHbl. XUMUYECKHE CBOWCTBA: PEAKIIMH IPUCOCAMHEHUS
(ramoreHnpoBaHue, TUAPUPOBAHUE, TUAPOTATOTEHUPOBAHUE, TUAPATAIIHS),
TOpEeHUs, OKUCTICHHS U nouMepu3anuu. [IpombliieHHbie U 1a00paTopHbIE
CHoCcOObI MOJTYYCHHSI ATKEHOB

3.7

AJ'IKa,Z[I/IeHLI. XHWMHUYECKHE CBOMCTBA aJIKaJINEHOB: pCaKki NpuCOCANHCHUA
(FI/I,[[pI/IpOBaHI/IC, FaJIOFeHI/IPOBaHI/IC), TOpCHUA U NOJIMMCpPU3ALIUH.
HonyquI/Ie AJIKaJMCHOB

3.8

AnKyHBI. XMMHYECKHE CBOMCTBA! peakuun NpuCoOCANHCHUA
(raJ'IOFeHI/IpOBaHI/Ie, TUApHUPOBaHUE, THUApATAlNA, FI/I,[[pOFaJIOFeHI/IPOBaHI/Ie)
KaK CIIoco0 MOJIYHYCHUS IMOJIMMEPOB U APYI'UX IMOJIC3HBIX IMTPOAYKTOB.
Peaknuu 3amMenieHus. FOpCHI/IC allCTHJICHA KaK HCTOYHHK
BBICOKOTEMIICPATYPHOTO IJIaMCHU JISI CBAPKU U PE3KU MCTAJIJIOB.
HpI/IMeHeHI/Ie allCTUJICHA




3.9

Apenbl. XUMUYECKHE CBOMCTBA OEH301a: peaKuu EKTPOPHILHOTO
3aMelleHus], IPUCOEeIMHEHHS (TUAPUPOBAHUE, rajJoreHupoBanue). Peakuus
ropenusi. OCOOEHHOCTH XUMUYECKHX CBOMCTB Tosryona. [lonydenue
6en3oma. OCOOEHHOCTH XUMHUECKUX CBOMCTB cTupoia. [lonmumepuzarus
ctupoiia. CriocoObl MoydeHus ¥ IPUMEHEHHE apOMaTHIECKUX
YIJI€BOI0POJIOB

3.10

Crnuptsl. [IpenenbHbie 0JHOATOMHbBIE CIUPThL. XUMUYECKHE CBOMCTBA!
B3aUMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTaHOBIJICHUS] HATMYHUS
TUAPOKCOTPYIIIBI, C TaJJOr€HOBOAOPOIaMU KaK CIIOCO0 MOJTy4EeHHUs
pacTBOpUTENEH, BHYTPU- U MEXXMOJIEKYIISIpHAsL Aeruaparanus. Peakuus
ropenust. [Tonydenue aTaHosa: peakiusi OpOKEHUsI TITIOKO3BI, THApPATAIUS
STHJIEHA. DTUJICHIVIMKOJb U IIMIEPUH KaK MPEICTaBUTENN MPeIeIbHbIX
MHOTOATOMHBIX CIUPTOB

3.11

®enHon. XuMHUUYECKre CBOMCTBa (peHoa (peakiuy ¢ HaTpueM, THIPOKCHIOM
Hatpusi, Opomom). [Tosryuenne penona

3.12

Anbnerunpl. XUMHUECKHE CBOMCTBA NMPEAETbHBIX aJbJACTUIOB!
THJIPUPOBAHNE; KAUECTBEHHBIC PEaKIIMK Ha KapOOHIMIIEHYIO TPYITTY
(peaxmus "cepeOpsiHOTO 3epKajia’, B3aMMOJIEHCTBUE C THAPOKCHIOM MEIH
(I1). TTony4enue mpeeNbHBIX ATbJICTHIOB: OKHCICHUE CITUPTOB,
rujipaTanys aleTuiaeHa. AIETOH KaK MpeACcTaBUTENb KETOHOB.
Oco0eHHOCTH peakIMi OKUCIICHHSI alleTOHA

3.13

KapGoHoBbie KUCIOTHI. XMMHUYECKHE CBOMCTBA MPEACITbHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XUMHUYECKUX CBOMCTB MypaBbUHOM
KUCIOTHI. [lomydeHne mpenenbHbIX 0JHOOCHOBHBIX KapOOHOBBIX KUCIIOT:
OKHCJICHUE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIMPTOB, aJIbACTUIOB. Bhiciine
TpeeNIbHBIC U HEMPeAeIbHbIC KApOOHOBBIC KHCIOTHI

3.14

Crnoxubie 3pupsl 1 )Kupbl. CIOCOOBI MOTYUYEHUS CIOKHBIX YPHUPOB.
O6partumocTtsh peaknuu dtepudukanuu. [I[pumenenue ciokHbIX 3GUPOB B
NUIIEBOH U MapproMepHON MTPOMBIIIIICHHOCTH. JKUPBI KaK CIOKHBIE QU
TIIMIEPUHA U BBICIIMX KAPOOHOBBIX KUCIOT. XUMHUYECKHE CBOCTBA )KUPOB:
THJIPUPOBAHUE, OKUCIIEHHE. [ MAPOIN3, WK OMBIJICHUE, JKUPOB KaK CII0OCO0
IPOMBIIIJICHHOTO MOJIYYSHHS COJICH BBICIINX KapOOHOBBIX KUCIIOT. Mblia
KaK COJIM BBICIINX KaPOOHOBBIX KUCIIOT

3.15

XUMHUYECKUE CBOMCTBA IIIOKO3BI: PEAKI[UHU C YYACTUEM CIUPTOBBIX U
aNbJIETUIHOM TPYNNI ¥ MOJIOYHOKHCITIOe Opoxkenue. [IpruMeHenne riokossl,
e€ 3HAUYCHUE B KHU3HEACIATEIbHOCTH opranu3ma. [lucaxapuisl: caxaposa,
ManbTo3a. BoccTanaBimBaroe 1 HEBOCCTAHABIMBAIOIINE JUCAXAPUIBL.
IMunponus nucaxapunos. [lomcaxapuapl: kpaxmal, riaukored. CTpoeHue
MaKpOMOJIEKYJ Kpaxmaia, TJIMKOTeHa U 1eJuTio03bl. dusndeckue cBONCTBA
KpaxMmaia U LeJUTI0NI03bl. XUMUYECKUE CBOMCTBA Kpaxmaia: TUAPOIIN3,
KaueCTBEHHAs! PEAKIUs C MO0JI0M. XMMUYECKHUE CBOKCTBA LIEJITIOJIO3bI:
TUAPOIIU3, TIONy4deHHe d(HUPOB HeToN03bl. [ToHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHMYECKUE OCHOBAHUS: PEAKLIUU C BOJIOM,
KUCJIOTaMHM, PEAKLUs TOpEeHNs. AHUIMH KaK MPEJICTABUTENb apOMaTHIECKUX
aMUHOB. XMMHUYECKHE CBOWCTBA aHWJIMHA: B3aUMOAECUCTBHE C KUCIOTaMH,
OpoMHOI1 Bo10#i, oxucnenue. [loaydyeHrne aMuHOB alNKHIUPOBAHHEM
aMMHaKa ¥ BOCCTAHOBJIECHUEM HUTPOIPOU3BOAHBIX YTIEBOAOPOIOB

3.17

AMHWHOKHUCIOTHI U O€JIKH. AMUHOKHCIOTBI Kak aM(l)OTepHLIe OpPraHUYCCKUC
COCAMHCHUS. OcHOBHBIE AMHWHOKHUCJIOTEI, o6pa3y101u1/1e Ocnku. XMMUYECKUe




CBOICTBa OETIKOB: TUAPOJIN3, ACHATYpPAIUS, KAUECTBEHHbIE (I[BETHBIC)
peakiuu Ha OeJKu

CrpoeHue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTH CBOMCTB IOJIMMEPOB OT
cTpoeHus MoJeKya. OCHOBHBIE CIIOCOOBI ITOJIy4€HUSI BEICOKOMOJIEKYIISIPHBIX

3.18 COEJIMHEHUI: peaklUy NOJUMEpHU3alMK U OJUKOH/IEHCAI1H.
Krnaccudukaius BoJIOKOH

319 Wnentudukanms opraHmuecKux coeinHeHni. Pemenue
SKCIEPUMEHTAJIbHBIX 337a4 Ha pacliO3HABaHUE OPraHUYECKHUX BEIIECTB

3.20 ['enernyeckas CBsA3b MEXKY KJIaCCAMU OPraHUYECKUX COETMHEHUI

4 XuMus U )KU3Hb

4.1 Xumus B ToBceAHEBHOM >ku3HU. [IpaBuia 6e30macHo pabOThI C €IKUMH,
TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU, CPEJICTBAMHU OBITOBON XUMHU

4.2 XUMUS U 3J0pOBbE. XUMHUS B MEIUIIUHE. XUMUS U CEITbCKOE X034 CTBO.
XHMHUS B IPOMBIIUICHHOCTH. XUMHS U SHEPTE€TUKA: TPUPOJHBIN U
TOIMYTHBIA HE(PTSIHOM rasbl, UX COCTaB U UcMoJib3oBaHue. CoctaB HEPTH U
e€ nepepaboTka (IPUPOTHBIE UCTOYHUKHU YTIIEBOIOPOJIOB)

4.3 XUMUS 1 3KOJO0THsL. XUMHAYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl U €ro
nocnencteus. Oxpana ruapocdepsl, HouBbl, atMochepsl, Gaopsl U hayHbI
OT XUMHUECKOro 3arpsisHeHus. [Ipodiaema 0TX010B U MOOOUHBIX
MIPOJIYKTOB. AJTbTepHATUBHBIC NCTOYHUKN YHEPTHH

4.4 OO611ue npencTaBiIeHHs O MPOMBIIUIEHHBIX CIIOC00aX MOTYYeHUS
XMMHUYECKUX BEIIecTB (Ha MpUMepe NMPOU3BOICTBA aMMHUaKa, CEpHOU
KucnoThl). U€pHas u BeTHas MeTautyprus. CTeKJIO ¥ CUIIMKaTHAas
MPOMBIIIIEHHOCTh. [IpombinienHas oprannyeckas Xumust. CeIpbE 1m1s
OpraHNYECKOMN MPOMBIIUIEHHOCTH

5 Tunbl pacy€THBIX 335184

5.1 Pacuérer maccel BemecTBa wim 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00BEMY OJTHOTO U3 YJACTBYIOIIMX B PEAKIIMH BELIECTB

5.2 Pacuérer TeruioBoro addexra peakuu

5.3 Pacuétbl 00BEMHBIX OTHOLIECHUH ra30B TP XUMHUYECKUX PEaKIUIX

5.4 Pacuérer maccel (00b€Ma, KOJMYECTBA BEIIECTBA) IPOTIYKTOB PEAKIINHU, €CITH
OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5 Pacuérbl MmaccoBoit min 00BEMHOM OJU BBIXOJIA TPOAYKTA PEaKIIUU OT
TEOPETUYECKH BO3MOKHOTO

5.6 Pacuérbl maccel (00bEMa, KOTMUECTBA BEIIECTBA) MPOIYKTA PEAKIIHH, €CIH
OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOPA C OMPEIEIEHHON MaccoBOil oJieit
pacTBOPEHHOTO BEIIECTBA

5.7 Pacuértel ¢ ucnonp30BaHUEM MOHATHI «MaccoBast JOJIS», «MOJIIpHAs
KOHIEHTPALIU», «PACTBOPUMOCTH)

5.8 Haxoxaenue MonekymnsipHO# GopMyITbl OPraHUYeCcKOro BEIIECTBA 10 €T0

IUIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €70 COCTAB, UIIU 110
IPOAYKTaM CrOpaHus




4. TEMATNYECKOE INTAHUPOBAHUE

10 KUIIACC
Ne Tema pa3jgena OcHOBHOE cofep:KkaHue OcHOBHBIE BUIBI KoaunyecTBo | JJIeKTpOHHBbIE
n/n NAeATeJbHOCTH 4acos, y4ueOHo-
o0yuarommxcst OTBOJMMBIX | MeTOAUYeCKHe
Ha MaTepHuabl
OoCBOeHHE
TeMBI
Pazgen 1. 3
Teopernueckue
OCHOBBI OPraHUYeCKOMH
XUMHH
11 [Ipenmer oprannueckoi PackpeiBath cMbICT 3 AKace
XUMHU: €€ BOSHUKHOBEHHUE, M3y4aeMbIX TOHATHN POl
pa3BUTHE U 3HAYECHUE B (BBISIBIIATH UX XapaKTEPHbIE bubnuoreka
MOJIYY€HU U HOBBIX BEILIECTB U MPU3HAKH), YCTAaHABIUBATh HOK

[IpenmeTt oprannyeckoi
xumuu. Teopust
CTPOEHHMS OPTraHUYECKUX
coequHeHu A. M.
byrneposa

MatepuanoB. Teopus cTpoeHus
OPraHN4YeCKUX COCTMHEHUN
A.M. BbytnepoBa, €€ OCHOBHBIE
noJjoxxkeHus. CTpyKTypHbIe
(hopMyJIBI OPraHMYECKUX
BemrecTB. I 'oMotorus,
n3oMepus. XUMUYECKas CBSI3b
B OPraHUYECKUX COCTMHEHUSX:
KpaTHbBIE CBSA3H, G- U TT-CBSI3H.
[Ipencrasnenue o
KJ1acCU(DUKAITUU OPraHUuYECKUX
BeecTs. Homenkiarypa
OPraHUYECKUX COEIMHEHU
(cucremaTudeckas) u
TPUBUAJIbHBIE HA3BaHUS
BOKHEUIIUX PEACTABUTEIIECH
KJIACCOB OPraHMYECKHUX

UX B3aUMOCBSI3b.
[IpuMeHATHh NOJIOXKEHUS
TEOPUU CTPOCHUS
OpraHUYECKUX BEIECTB A.
M. byrneposa s
00BsICHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUSL.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJIs
COCTaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOii,
COKpaI€HHON) GpopmMyn
OpraHNYECKUX BEIIECTB.
Ornpenensarb BUIbI




BELLECTB. DKCIIEPUMEHTAIIbHbIE
METO/Ibl U3yUEHHUS BEIIECTB U
UX IPEBPALCHUN:

e JleMoHCTpauuu: —
O3HaKOMJICHHE C 00pa3namu
OpPraHU4eCcKUX BEIIECTB U
MaTepHrajiaMH Ha BX OCHOBE; —
OTIBITHI IO TIPEBPAIICHUIO
OpPraHUYeCKUX BEUIECTB MPH
HarpeBaHuu (TUIaBJICHUE,
00yTrIMBaHUE U TOPEHUE). @
JlaGopaTopHbIE OMBITHI: —
MO/JICTUPOBAHIE MOJIEKYJI
OpPraHUYeCKUX BEIIECTB

XUMHYECKOU CBSI3U
(onuMHapHBIE, KPATHBIE) B
OpraHuYeCKUX
coenuHeHusAX. PackpriBaTh
pOJIb OPTAaHUYECKOU XUMHUH
B MIPUPOJIC, X 3HAUCHHE B
YKU3HU YeJIOBEKa,
WJUTIOCTPUPOBATH CBSI3b C
JIPYTrUMU HayKaMH.
HaOsronaTh 1 onMceIBaThH
JIEMOHCTPAIIMOHHBIE
OTIBITHI; TPOBOJIUTH U
OTIMCHIBATH JIaOOpaTOpHbIE
OTIBITHI ¥ TIPAKTUYECKUE
paboThl XapakTepU30BaTh €€
3HAYCHHE B KU3HU
YeJI0BEKa, WUTFOCTPUPOBATH
CBSI3b C IPYTMMH HayKaMH.

Paznen 2. 13
YrieBoaopoabl
2.1 AJKaHBI: COCTaB U CTPOCHHUE, PackpbiBath cMbICa 2 AKnacc
FOMOJIOTUYECKUH psAll. MeTaH U | HU3y4aeMbIX MOHATHH POII
3TaH — NPOCTEHIINE (BBISIBIIAATH UX XapaKTEPHbIE bubnuoreka
Mpenenbibie IPEJICTaBUTENN AJIKAHOB: MPU3HAKHU), YCTAHABINBATh HOK
p COCTaB, XUMHYECKOE CTPOEHHUE, | HX B3aUMOCBS3b,
YIJI€BOIOPOIBI —
AKALLL (buznueckrue u XuMUYeCcKue UCII0JIb30BaTh
CBOMCTBa (peaKkiuy 3aMEIICHUs | COOTBETCTBYIOIINE MOHSATHUS
U TOPEHUs), HAXOKICHHUE B IIPU OMKMCAHUM COCTaBA,
PUPOJE, TOJy4YEHUE U CTPOEHMS U MPEBPALIEHUI
IIPUMEHEHHE OPraHUYeCKUX COETUHEHUI.
2.2 AJKeHBI: COCTaB U CTPOEHHE, Hcnosip30BaTh XUMHUYECKYIO 6 AKnace
Henpenenbusie o
TOMOJIOTUYECKHUU psAll. DTUIIEH CUMBOJIUKY IUIA POIII
YIIIE€BOJIOPOJIbI: AJIKEHBI, N
— MPOCTEUILINI TPEICTABUTEIND COCTAaBJICHUS bubnmoreka
aJKaJUEeHbI, ATTKUHbI
AJIKEHOB: COCTaB, XUMHYECKOE MOJIEKYJISIPHBIX U [HOK




CTpoeHue, PU3NICCKUE U
XUMHYECKUE CBOMCTBA
(peakuuy ruipupoBaHus,
raJIOTCHUPOBAHMUS, THIPATALINH,
OKHUCJICHHS Y TIOJTUMEPH3AIIHH )
HaXO0JICHUE B TIPUPO/IE,
MIOJTy4eHUE ¥ IIPUMEHEHHE.
Ankaauensl: OyraaueH-1,3 u
MeTtuinoyramuen-1,3,
XHUMHYECKOE CTPOCHHE,
peaxIus MoJIMMepHU3aIug,
MpUMEHEHHe (111 CHHTE3a
MIPUPOTHOTO ¥ CHHTETUYECKOTO
Kay4dyKa U Pe3uHBI). AJKHHBI:
COCTaB U OCOOECHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI
pAan. AueTuieH — IpoCTeHIIni
MIpPeICTaBUTENb AJIKUHOB!
COCTaB, XMMHUYECKOE CTPOCHHUE,
(buznueckue 1 XuMHUYeCcKne
CBOMCTBA (peakiuu
TUAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIpATALIUN
TOpEeHUs ), HaX0XKICHUE B
npupojie, NOJydeHHe U
NpPUMEHEHUE

2.3

ApoMaThdeckue
YIJI€BOIOPOBI

ApeHbl: OEH30I1 ¥ TOJIYOI,
COCTaB, XHMHYECKOE CTPOCHHE
MOJICKYIT, pU3NYECKHE U
XUMHYECKHE CBOICTBA
(peakuuu raoreHupoBaHuUs U
HUTPOBAHMS), IOy4CHUE U
npuMeHeHne. Brusiane
OeH30J1a Ha OpPraHu3M

CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpamEHHOM) hopMyIT
OpPraHMYECKUX BEIIECTB.
YcranaBauBaTh
MIPUHA]JIC)KHOCTH BEIECTB
K OIIPEJICIICHHOMY K
YTJIEBOJIOPOJIOB TI0 COCTaBY
U CTPOCHHIO, Ha3bIBATh UX
110 CUCTEMAaTHUYECKOHN
HOMEHKJIATYpE; TPUBOIUTH
TPUBHAIBHBIC HA3BAHUS
OTAEIBHBIX
IIpeICTaBUTENEH
YTJIEBOIOPO/IOB.
Onpenensars BUIbI
XAMHYECKOM CBS3U B
MOJIEKYJIaX yIrJIeBOJIOPOJIOB;
XapaKTEPU30BaTh
3aBUCUMOCTD PEAKIIMOHHOMN
CIIOCOOHOCTH
YTJIEBOJIOPOJIOB OT
KpaTHOCTH KOBaJICHTHOM
CBsI3U. XapaKTepU30BaTh
COCTaB, CTPOCHHE,
pUMeHeHue, GU3nIECKue u
XHMUYECKHE CBOICTBA,
Ba)KHEHIIINE CIIOCOOBI
MOJIy4EHUS] TUITUYHBIX
MpeICTaBUTENICH
pa3IMYHbIX KJIACCOB
YIIeBOJAOPOOB (METaHa,
JTaHa, dTUJICHA, alleTHUJIEHA,
OyraaueHa -1,3, 6eHzona,

SIKimace
POIII
bubanoreka
LHOK




yeJioBeKa. | eHeTnyeckas cBA3b
YTJI€BOJIOPOJIOB

24

[IpupoiHbIE UCTOYHUKHT
yTJ€BOJIOPOIOB U UX
nepepaboTka

[Ipuponnsiii ras. [lonyrasie
HedTaHbIe ra3sl. Hedts u e
npoucxoxaeHue. Criocoosl
nepepadoTKu HEPTH:
HEPEroOHKa, KPEKUHT
(TepMuyeckuii,
KatanuTruueckuit). ITpoaykTel
nepepaboTku HePTH, UX
MIPUMEHEHNE B
MIPOMBIIIIJIEHHOCTHU U B OBITY.
KameHnHbIi1 yroJib v IpoTyKThI
ero nepepadboTKH.
DKCrepUMEHTAIbHBIE METOIbI
W3Y4EHHUS BEIECTB U UX
MpPEBpAILICHUIA: ®
JleMOHCTpanyu: — KOJUIEKIIUH
«HedTte» 1 «YTOIBY; —
BHUeO(pparmMeHT
«BynkaHusauus pe3uHbD). ®
JIaGopaTOopHBbI€E OIBITHI: —
Ka4eCTBCHHOE OIPECICHUE
yriaepoaa u BOIOpoJa B
OpPraHMYECKUX BEILECTBAX; —
O3HaKOMJIEHUE ¢ 0Opa3Lamu
IUIACTMACC, Kay4yKOB U
PE3UHBI; — MOACIUPOBAHNE
MOJIEKYJI YTJII€BOJLOPOJOB U
raJIOr€HONIPOU3BOHbIX. @
IIpakTnyeckue padotsl: Ne 1.
[Tonyuenue sTuneHa u
U3YUYEHHE €TO CBOMCTB. ®
Pacuérnrie 3amaun: —

TOJyosa). BeIABISATH
TCHETUYECKYIO CBSI3b MEXKIY
YIIJIEBOJIOPOAMH U
MOATBEPXKIATh €€ HATNYNE
YpaBHCHUSMH
COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUN C
UCTIOJIb30BaHUEM
CTPYKTYPHBIX (GOPMYIL.
XapakTepru3oBaTh
UCTOYHUKHU
YTIIEBOJOPOTHOTO CHIPhS
(HedTb, MPUPOAHBIH ra3,
YTOJIb), CIIOCOOBI UX
nepepaboTKu 1
NPaKTUYEeCKOe TIPUMEHEHNE
MOJIy4aEMBIX MPOIYKTOB.
Hcnonws3oBath
€CTECTBEHHO-HAY4YHbIE
METO/Ibl IO3HAHUS —
MpoBeICHNE, HAOTIOIEHNE U
OTHMCaHUE XUMHYECKOTO
JKCIIEPUMEHTA
(JtabopaTopHBIEC OTBITHI
MPaKTUYECKUE padOTHI).
CrnenoBath mpaBuiiaM
0e30macHoOi paboThI B
naboparopuu mpu
MCIOJI30BaHUU
XUMHYECKON MOCYAbI U
000pyI0BaHUs, a TAKXKe
npaBuUJIaM oOpaleHus ¢
BEIIECTBaMH B
COOTBETCTBUHU C

SIKmacce
POIII
bubnunoreka
HOK




OIIpEIETICHUE MOJIEKYJIIPHON
(hOopMyITbI OPraHUYECKOTO
BEILECTBA [10 MACCOBBIM JOJISIM
aTOMOB XMMHMYECKHUX
3JIEMEHTOB; — PACU€THI 110
YPaBHEHUIO XUMHYECKOM
peakuuu

UHCTPYKUUSMHU
BBIIIOJIHEHUS
71a00paTOPHBIX OIBITOB U
IIPAKTHYECKUX padoT 1o
MOJIyYEHUIO U U3YUEHUIO
OpraHUYECKUX BEILECTB.
IIpencraBisTh pe3yabTaThbl
JKCIEpUMEHTa B (hopme
3alMCU YPaBHEHUI
COOTBETCTBYIOIINX PEaKLIUN
U JIeTIaTh BBIBOJBI HA MX
ocHoge. [IpoBoauTh
BBIYMCIICHUS JIJIsI
OTIpeeNIeHus
MOJIEKYJIIPHOI (OpMYITbI
OpraHUYECcKOro BEIIEeCTBA,
10 YPaBHEHUIO XUMUYECKOH
peakuu. CaMOCTOATENbHO
IUTAHUPOBATh U
OCYILECTBIISATh CBOIO
NI03HABATENbHYIO
NeSTeIbHOCTD; IPUHUMATh
aKTUBHOE y4acTHE B
TPYNIIOBOM ydeOHOM

JIESATEIbHOCTH
Pasnean 3. 13
Kucaopoacoaepxamme
OpraHMYecKue
COeIMHEeH U
3.1 [IpenenpHbIe OTHOATOMHBIE PackpeiBath cMbICH 3 SKnacc
CIIUPTHI: METAHOJI U DTAHOIL, U3y4acMbIX NTOHATUN POIII
Cruptsl. DeHon XMMHUYECKOE CTPOCHHUE, (BBISBJIATH UX XapaKTEepPHbIE bubnmoreka
¢bu3nyeckrue 1 XUMHUYECKUE MIPU3HAKM), YCTAaHABIUBATh HOK

CBONCTBA (peaKkLuu C

X B3aNMOCBA3b,




AKTUBHBIMU METaJUIAMHU,
rajioreHoBOI0POJIaMHU,
rOpeHue), IpUMEHEHUE.
Bonoponnas cBs3b.
DU3MOIOTUYECKOE ICUCTBHE
MeTaHOoJIa M dTaHoJIa Ha
OpraHu3M 4YeJIoBeKa.
MHOroaroMHbIE CIIUPTHI:
STUJICHTJIUKOJb U TJIULEPUH,
XUMHUYECKOE CTPOCHHUE,
(dbu3uYecKre U XUMUYECKUE
CBOMCTBA (B3aUMO/ICUCTBHUE CO
MIEJTOYHBIMU METAJIAMH,
KauyeCTBEHHAs PeaKius Ha
MHOTOATOMHBIE CITUPTHI).
dusnogornyeckoe eiicTBHE Ha
OpraHu3M 4YeJIOBEKA.
[Ipumenenue raunepuHa u
STUJIEHITINKOJISA. PEeHOIL
CtpoeHue MOJIEeKyIbl,
(buznueckue U XuMUYeCcKue
CBOMCTBa (heHoJIa.
ToxkcuuHOCTH PeHona, ero
(uznonoruueckoe AeucTBrEe Ha
OpraHu3M 4YeJIOBEKaA.
[Tpumenenue denoa

3.2

AJbIeruabl.
KapOoHOBbIE KHCIIOTHI.
CrnoxHble 3¢upbl

Anpaerunbl: GopManbaeTu U
aleTaabIeru, XMMHIECKOE
CTpoeHHe, (pu3nUYecKue u
XHMHYECKHE CBOMCTBA
(peakuuu OKUCICHHUS U
BOCCTaHOBJICHHS,
KayeCTBEHHbIE PEaKIINHN),
MOJIY4eHHE U IPUMEHEHHE.

UCII0JIb30BAaTh
COOTBETCTBYIOLIUE TIOHATHUSA
IIPU ONMCAHHUM COCTaBA,
CTPOCHMS U NPEBPALECHUI
OPraHUYECKUX COCTUHECHU M.
Hcnonp30BaTh XMMUYECKYIO
CUMBOJIUKY JUJIS
COCTaBJICHUS
MOJIEKYJISIPHBIX U

CTPYKTYPHBIX
(pa3BépHyToH,
cokpamiéHHoi) hopmyn
OPraHUYECKUX BEIIECTB.
YcranaBauBaTh
MIPUHAJICKHOCTH BEIIECTB
K OTPEJICIICHHOMY KJIaccy
110 COCTaBY M CTPOCHHIO,
Ha3bIBaTh UX I10
CHCTEMAaTHUYECKOU
HOMEHKJIaType; MPUBOIUTH
TPUBHAIIbHBIC HA3BaHUS
OTICIbHBIX
npeacTaBUTEICH
KHCIIOPOJICOACPIKAIITIX
COEIUHEHUI.
XapaKTepru30BaTh COCTAB,
CTPOCHHE, IPUMCHCHHE,
(bU3HYECKUE U XUMHYCCKHE
CBOMCTBA, BaXKHEHIITHE
CIOCOOBI OMYyYEHUS
TUTIUYHBIX MPEICTaBUTENCH
pa3IMYHBIX KJIACCOB
KHCIIOPOJICOACPKALIUX
COeIMHEHUH (MeTaHoa,

SIKimace
POIII
bubanoreka
LHOK




OnHOOCHOBHBIE IIpEEIbHBIE
KapOOHOBBIC KUCIIOTHI:
YKCYCHast KHCJIOTa,
XUMHYECKOE CTPOCHHE,
¢bu3nvecKue 1 XUMHUYECKHE
cBolicTBa (00IIME CBOMCTBA
KUCIIOT, PEaKIus
sTepuduKalnn), NOTyYEHHUE U
npumeHenue. CreapuHoBas U
OJIEMHOBAS KUCIIOTHI KaK
MPECTaBUTENN BBICIITNX
KapOOHOBBIX KUCIIOT. MbLTa
KaK COJIM BBICIIHX KapOOHOBBIX
KHCJIOT, BX MOIOIIee JIEHCTBHE.
CrnosxHble 3¢upsl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KHACIOT. ['MIponn3 ClnoxKHbIX
a¢upos. XKupsl kak
IIPOU3BOIHBIE TTIUIIEPUHA U
BBICIINX KapOOHOBBIX KHCJIOT.
I'maponus xupoB

3.3

YriaeBoasl

VYTIeBoIbI: COCTaB,
K1accuUKaIys yrieBoJI0B
(MOHO-, M- 1 TTOJTMCAXapHUIbI).
I'mroko3a — nmpocTenmmia
MOHOCaxXapHJI: 0COOCHHOCTH
CTPOCHHUS MOJICKYJIBI,
(bu3nvecKre U XUMHUECKUE
CBOWCTBA TITFOKO3bI
(B3aumoieiicTBuUE C
ruapokcugom meau(ll),
OKHCJICHHE aMMHUAYHBIM
pactBopom okcua cepeodpa(l),
BOCCTaHOBJICHHE, OpOKEHHE

ATaHOJIA, TJIMIIEPUHA,
deHomna, popmanbaeruia,
aneTaibAeTuIa, YKCYCHOU
KHUCJIOTHI, TJTFOKO3bI,
caxapo3bl, Kpaxmaia,
IEJITIOJNIO36] ); BBISBIISATH
TEHETUYECKYIO CBSI3b MEXY
HUMH U IOATBEPKAATH €€
HaJU4He YpaBHEHUSIMH
COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINH C
HCITOJIh30BaHUEM
CTPYKTYPHBIX (GOPMYIL.
OnuceIBaTh COCTAB,
XUMHUYECKOE CTPOCHUE U
MIPUMEHEHUE KUPOB,
XapaKkTepu30BaTh UX
3HAYEHUE IS
KU3HEIEATSIbHOCTH
opranu3moB. Oco3HaBaTh
OITIaCHOCTH BO3JIEUCTBHUS Ha
JKMBBIE OpPTraHU3Mbl
OIpEIEICHHbBIX
OPraHUYECKHUX BEIIECTB,
MOSICHSITH Ha MMPpUMEpPax
croco0 U peaoTBpaleHUS
HX BPEIHOIO BO3JICUCTBUSA
Ha OpraHu3M 4YeJloBeKa.
Hcnone3oBath
€CTECTBEHHO-Hay4YHbIE
METO/Ibl TO3HAHUS —
poBeJicHNEe, HAOMI0IeHUE U
OINMCaHUE XUMUYECKOTO
HKCIIEPUMEHTA

SIKacce
POIII

bubanorexa
LHOK




[JIFOKO3bI), HAX0XK/ICHUE B
pupoJie, TpUMEHEHUE
TJTFOKO3bI, OMOJIOTHYECKasl POJIb
B JKU3HEICSTEIILHOCTH
OpraHu3Ma 4ejioBeKa.
®otocuHTe3. DpyKTO3a KaK
u3zomep rimoko3sl. Caxaposa —
MPEeACTaBUTENh TUCAXAPHUJIOB,
TUIPOIIN3 Caxapo3bl,
HaxO0JICHUE B MIPUPOJIE U
npuMeHenne. Kpaxman u
1IEJUTIOJI03a KaK TIPUPOTHBIE
MOJIMMEPHI: CTPOCHHE
Kpaxmaja | IeJITION03HI,
(bu3UYeCcKre U XUMUYECKUE
CBOMCTBA KpaxMmaja (THIpOJIn3,
KauyeCTBEHHAas peakius ¢
1OJ0M). DKCIIepUMEHTAIbHbIE
METO/1bl U3y4YEeHHUSI BEILIECTB U
UX TIPEBPAILCHUI: ®
JlaGopaTopHbIE OMBITHI: —
rOpeHHUe CIUPTOB; —
B3aMMO/ICICTBHE IIULIEPHHA C
rugpokcuaom meau(ll); —
KayeCTBEHHbBIE PEAKIINH
aNbJIErUI0B (OKHCIECHUE
aMMHUAYHBIM PaCTBOPOM
okcuza cepebpa u
rugpokcugom meau(ll)); —
B3aUMO/ICHCTBUE KpaxMala ¢
noaoM. e [Ipakruueckue
paboTsi: Ne 2. CoiicTBa
pacTBOpa YKCYCHOUM KHUCIIOTHI. ®
Pacuérnrie 3amaun: —

(J1abopaTtopHbIEC OIBITHI U
NPaKTUYECKHUEe PabOTHI).
CrnenoBatp npaBujiaM
Oe3omacHOl pabOThI B
naboparopuu npu
UCTIOJIb30BAHUHT
XUMHYECKOU MOCYAbI U
000pyI0BaHMUsI, a TAKKE
npaBuiiaM oOpalleHus ¢
BEIIECTBAMHU B
COOTBETCTBHUH C
HHCTPYKITUAMU
BBITIOJTHECHHSI
1a00paTOPHBIX OTBITOB U
MPAKTHYECKUX padoT 1o
TIOJTY9YCHUIO U U3yICHUIO
OpraHUYECKUX BEILECTB.
[IpencTaBisiTh pe3ynbTaThl
9KCIIEpUMEHTA B hopMe
3alMCH YpaBHEHUH
COOTBETCTBYIOLIUX PEAKIINI
U JIeTIaTh BBIBOJIBI HA MX
ocHoge. [IpoBoauTh
BBIYHMCIICHUS TS
oTpeesieHus
MOJIEKYJIIPHOI (POpMYIIbI
OpPraHHYeCKOTo BEIIEeCTBa,
M0 YPAaBHEHHUIO XUMHUECKON
peakiuu. CaMOCTOSITENILHO
IUIAHUPOBATh U
OCYILECTBIISATH CBOIO
MO3HABATEIBHYIO
NEeSITeNIbHOCTD; IPUHUMATh
aKTUBHOE y4acTHE B




OIIpEIETICHUE MOJIEKYJIIPHON
(hOopMyITbI OPraHUYECKOTO
BEILECTBA I10 MACCOBBIM J0JISIM
aTOMOB XMMHMUYECKUX
3JIEMEHTOB U II0 Macce
(0OBEMY) MPOTYKTOB CTOPAHUS;
— pacu€Thl 110 YPaBHEHUIO
XUMHUYECKON peaKuu

IpyIIOBON y4eOHOM
JeATEIILHOCTH

Pazgen 4.

A3oTcoaepaxame

OpraHMYecKue

COeIMHECHUS

4.1 AMUHBI: METHJIAMHH — PackpbiBath cMbICT AKnacc

MIPOCTEMNIINM NTPEACTABUTED M3y4aeMbIX TOHATHN POl
aMUHOB: COCTaB, XMMUYECKOE (BBISIBIIATH UX XapaKTEPHbIE bubnuoreka
CTpoeHue, (pusnveckue u MPU3HAKHN), YCTAaHABIMBATh [HOK
XMMHYECKHE CBOMCTBA MX B3aUMOCBSI3b,
(peakuuu ¢ KUCIOTaMU U HCII0JIb30BATh
TOPEHHUs), HaX0XKICHHUE B COOTBETCTBYIOIIUE MOHATHS
IpUpoAe. AMUHOKHUCIIOTBI KaK IIPY OIIMCAHUH COCTABA,
amM(oTepHble OPraHuYECcKUe CTpOEHUS U NIPEBPALLECHUI
coenuHeHus. Puznueckue u OpPraHMYECKHUX COCIUHECHUM.

AMUHBL. XMMHMYECKHE CBOMCTBA Hcnob30BaTh XUMHYECKYHO

AmMuHoKkuCIOTEL benku

AMUHOKHCIIOT (Ha mpuMepe
ruiuHa). buomornueckoe
3HaUCHHE aMHMHOKHCIIOT.
CuHTte3 nenTuaoB. beaku kak
MIPUPOJIHBIC MOJIUMEDPBI.
[TepBuunas, BTopuuHas U
TpeTUYHAas CTPYKTYypa OENKOB.
XuMHYECKHEe CBOMCTBA OEJIKOB:
TUPOJIN3, ACHATYpALIUA,
KAueCTBECHHBIEC PEAKIMU Ha
0enku. DKCTIepUMEHTaIbHbBIE

CUMBOJIUKY IJIA
COCTaBJICHUS
MOJICKYJISIPHBIX U

CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIEHHOM) hopMyT
OPraHUYeCKUX BEIICCTB.
Onpenenarsb
MIPUHA]ICKHOCTH BEIIECTB
K OTPEJICTICHHOMY KJIaccy
M0 COCTaBY U CTPOEHHUIO,




METO/Ibl U3YYCHHUS BEIIECTB U
UX IPEBPALLECHUN: ®
JeMoHCTpamu: —
JeHaTypanus OeKoB MpU
HarpeBaHUU; — [IBETHBIC
peakuu OeITKOB

HAa3bIBaTh UX IO
CUCTEMAaTUUYECKOU
HOMEHKJIaType; MPUBOIUTH
TPUBHAJIbHBIC HA3BaHUS
OTIEIbHBIX
IIPEICTABUTENIEH.
XapakTepru3oBaTh COCTAB,
CTpPOCHHE, IPUMEHEHHE,
bu3nYecKrue U XUMHYECKIE
CBOMCTBA, BaXKHEHIIIHIEC
CIOCOOBI OJTyYEHUS
TUTIMYHBIX MPEJCTaBUTEICH
a30TCOEePIKAITUX
COoeMHEHUH (METHIIaMIHa,
TJIMIMHA, OETTKOB).
OnuceIBaTh COCTAB,
CTPYKTYpPY, OCHOBHBIE
CBOMCTBA OEJIKOB; IOSICHATH
Ha IIpUMepax 3HAYCHHE
OCIIKOB 1T OpraHu3Ma
yenoBeka. Mcnonab3oBarh
€CTECTBEHHO-HAy4YHbIE
METO/IbI TTIO3HAHUS —
Ha0JII0/1aTh ¥ OIIUCHIBATh
JIEMOHCTPAITMOHHBIN
9KCIICPUMEHT.
CaMOCTOSTEIIEHO
IJIaHUPOBATh U
OCYILIECTBIISITH CBOIO
MO3HABATEIbHYIO
NEeSITeNIbHOCTh; IPUHUMATh
aKTUBHOE Y4acTHE B
IpyInoBoi ydeOHOM
JIeATEIIbHOCTH




Pazpgea 5.
BricokomosiekyJIsipHbIE
coeuHeHUA

5.1

[Tnactmaccel. Kayuyku.
BomokHa

OCHOBHBIC IOHSTHS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO,
CTEeNeHb MOJTUMEPHU3AIINH,
CpeIHsIsl MOJICKYJISipHasi Macca.
OcCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COEJIMHEHUH — TIOJIUMEPHU3ALIUS
Y TIOJTMKOHACHCAITHSI.
[TmacTmacchl (IOTUATUIICH,
TIOJITIPOTIUJIEH,
TTOJIMBUHUIIXIIOPH/I,
noyucTupos). HarypansHerit u
CUHTETHYECKUE KayquyKH
(6yTamueHOBBIH,
XJIOPOMPEHOBBIN U
W30IPEHOBHIN). BosokHa:
HaTypalibHbIe (XJIOTIOK, IIEPCTh,
HIENK), HICKYCCTBEHHBIE
(areTaTHOE BOJIOKHO, BUCKO3Q),
CUHTEeTHYEeCKHe (KarpoH 1
JaBcaH). DKCIEpUMEHTaIbHbIE
METO/Ibl U3y4YEeHHUS BEILIECTB U
UX MIPEBPALICHUIL: ®
JemoHcTpauu: —
03HAKOMJICHHE C 00pa3IamMu
MPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIaCTMAcC, KaydyKOB

Buianers n3ygaempimu
XUMUYECKUMU MOHATHSIMM:
pacKpbIBaTh CMBICT
M3y4aeMbIX ITOHATHU U
MPUMEHSATH 3TH TTOHATHUS
P OTMCAHUH COCTaBa U
CTPOCHHUS
BBICOKOMOJIEKYJISPHBIX
OPraHUYEeCKUX BEIIECTB,
11 OOBsICHEHUS
OT/ACTBHBIX (PAKTOB U
sBieHnii. Mcnonn30BaTh
XUMHUYECKYIO CHMBOJIUKY
JUISI COCTaBJICHUS
CTPYKTYPHBIX (hOpMYIT
BEIIIECTB U YPAaBHEHUH
peakui MoJuMepU3alu U
MMOJIMKOHICHCAIHH.
OnuceIBaTh COCTaB,
CTPOEHUE, OCHOBHbIEC
CBOIICTBA Kay4yyKOB,
Hauboee
pacrnpocTpaHEHHBIX BUIOB
IUIACTMAcCC, BOJIOKOH;
MIPUMEHEHUE B PA3IUYHBIX
oTpacisax. Mcnonbs3oBaTh
€CTECTBEHHO-Hay4YHbIE
METOJIbI TTIO3HAHMS —
HAO0JII0/1aTh ¥ OIUCHIBATH
JEMOHCTPalMOHHBIN
HKCIIEPUMEHT

SKitacc
POII

bubmmoreka
HOK




OBUIEE 34
KOJIMYECTBO
YACOB I10
ITPOTPAMME
11 KUIIACC
Ne Tema pa3jgena OcHoOBHOE coaep:kaHue OcHOBHBIE BU/IbI AeSITEJIbHOCTH KoauvecTBo | JJIeKTpOHHBIE
n/n 00yyarIuxcs 4acos, yueOHo-
OTBOJAUMBIX | MeTOAUYECKHE
Ha MaTepHaJIbI
ocBOeHHE
TeMBbI
Paznen 1. 13
Teopernueckue
OCHOBbI XUMHH
11 Crpoenue aToMOB. XUMHUYECKUH AJIEMEHT. PackpbIBaTh CMBICT N3y4aeMbIX 3 AKnacc
[Tepuonuueckuii Atowm. CocraB aToma, MOHATUH (BBISBIISATH UX POIII
3aKOH U U30TOIBI. DJIEKTPOHHAS XapaKTepHble PU3HAKN), bubnuoreka
[Tepuoanueckas 000J109Ka. DHEPreTHYECKUE YCTaHABJIMBATh UX B3aUMOCBSI3b. [HOK

CHUCTEMA XUMHUYECKHUX
anemenToB . 1.
Menneneesa

YPOBHH, IO TyPOBHH.
AToMHBIE opOuTanu, S-, p-,
d-, f-amemeHTHI.
OcobeHHOCTH
pacnpeescHus IEKTPOHOB
10 OPOUTAISAM B aTOMax
MAaJIbIX ¥ OOJIBIIHX
NEPUOJOB. DJIEKTPOHHAS
KOH(UTYpalKs aTOMOB.
[Iepronnueckuii 3aKOH U
[Tepronuueckas cucrema

PackpbiBaTh cMbICT
nepuoMyeckoro 3akona /1. M.
MeHeneeBa u J6MOHCTPHPOBATH
€ro CUCTEeMaTU3UPYIOIIYIO,
00BSACHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIUU.
XapakTepu30BaTh IEKTPOHHOE
CTPOECHHE ATOMOB XUMUYECKUX
31eMeHTOB 1—4 neprooB,
UCTIOJIB3Ys TIOHATHSA S-, P-, d-
AJIEKTPOHHBIE OpOUTAIH,




XUMHUYECKHX 3JIEMEHTOB /.
H. Menpaeneena. CBsi3b
MEePUOJIUYECKOTO 3aKOHA U
[Tepuoanueckoi cucTemsl
XUMHYECKHX JICMEHTOB C
COBPEMEHHOM Teopuen
CTPOEHHS AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX
VMM TPOCTHIX U CIOKHBIX
BEIIIECTB I10 TPyMam u
nepuojiaM. 3Ha4YCHHE
MEPUOANIECKOTO 3aKOHA U
CHCTEMbI XUMHUYICCKHIX
anemenToB . 1.
MenpeneeBa B pa3BUTHU
HayKd. DKCIIEPUMEHTAbHBIC
METO/IbI U3yUCHUS BEIIECTB
U UX MPEBpAILICHUN: ®
HemoncTpanuu: Bubl
tabmun «I[lepuoanydeckas
CUCTEMAa XUMHUYCCKUX
anemenTtoB ..
Meunneneesay

DHEPreTUYECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKHUX
IEMEHTOB U UX COCAVUHEHUH 110
IIEpUOJIaM U Ipymam
[Tepnognueckoint cucremsl /1. U.
MeneneeBa

1.2

CrtpoeHue BemiecTna.
MHuoroo6pasue
BEIIICCTB

CtpoeHue BellecTBa.
XuMudeckas cBsA3b. Buinl
(KoBaJIeHTHAsI HETIOJISIPHAS U
MOJIsipHasi, MOHHAas,
MeTajuTndecKas) u
MeXaHU3Mbl 00pa30BaHUs
XUMHYECKOM CBSI3HU
(oOMeHHBIN 1
JIOHOPHOAKIICTITOPHBIH).

PackpsiBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIICIATH UX
XapaKTEPHBIC MPU3HAKH) U
MIPUMEHSTh 3TU MOHSITHUS TIPU
OIHUCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JUIS1 OOBSICHEHUS
OT/IEIbHBIX (PAKTOB U SBIICHUH.
Onpenenars BUAbl XUMUYECKON
CBsI31 (KOBaJICHTHOM, HOHHOM,

SKimacce
POII

bubanoreka
LHOK




BonoponHas cBs3b.
BanentHOCTSD.
DIEeKTPOOTPULIATEIILHOCTb.
CreneHb OKUCICHUS.
KatnoHs! 1 aHHOHBI.
BemectBa MOJIEKYISPHOTO U
HEMOJIEKYJISIPHOTO
CTpPOEHHS. 3aKOH
IIOCTOSIHCTBA COCTaBa
BemecTBa. THITBI
KPUCTAJUTHYECKUX PEIICTOK
M CBOMCTBA BEIIECTB.
[TonsaTHe 0 AuCnEepCHBIX
cucremax. MIcTuHHEIE
pactBopbl. KosinuecTBeHHbBIE
XapaKTEPUCTHUKU PACTBOPOB
(MaccoBas 10JI BEIeCTBA B
pactBope). Kimaccudukanms
HEOpPraHUYECKUX
coenuHennii. Homenknarypa
HEOpPraHUYECKUX BEILECTB.
DKCIepUMEHTAIbHbBIC
METO/Ibl U3Y4YEHHUS BELIECTB
Y UX IIPEBPAILCHUI: ®
JleMOHCTpauu: — Moiesu
KPUCTAUINYECKUX PEIIETOK.
e PacuérHrle 3amaun:; —
pacyeThl C UCMOJIb30BAHUEM
MTOHATHUS «MaccoBast JOJs
PacTBOPEHHOTO BEIIECTBAY

1.3

XUMHYECKHE
peakuuu

XuMHYecKasi peakius.
Knaccudukarus
XUMHYECKUX PEaKIii B
HEOPraHWYECKOH U

METaJIJINYECKON, BOJIOPOIHON) B
COEIMHEHUSX; TUII
KpUCTAJUIMYECKON pPEeIETKH
KOHKPETHOI'O BEIIECTBA.
Ornpenenars BaJI€HTHOCTh U
CTENEHb OKUCICHUS! XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSIX
pasimuHoro cocrasa. IIpoBoauTs
BBIUYHCIICHUS C UCIIOJIb30BAHUEM
MOHSTHS «MaccoBast 10JIsl
BElIECTBa B pacTBope». Brnaaers
M3y4aeMbIMU XUMUYECKUMU
noHATUSIMH. OOBACHATD
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaAKIUU OT
pa3IUYHbIX (PaKTOPOB.
Onpenenars XapakTep CMEIEHUs
XUMHUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHEIIHETO
BO3/IeHcTBUS (TpuHIMT Jle
[[larense). CocTaBnsATh ypaBHEHUS
peaklMii pa3IMYHbIX TUIIOB;
MIOJIHBIE U COKPAILEHHbIE
YpaBHEHUS peakUuii HOHHOTO
oOMeHa, yUUThIBasi yCIOBUS, IPU
KOTOPBIX 3TU PEAKLNH UIYT JI0
KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-
Hay4HbIE€ METObI TO3HAHUS —
poBeJeHNEe, HAOII0IeHUE U
OTIMCAHNE XUMHUYECKOTO
JKCIEPUMEHTA
(IeMOHCTpAIIOHHbBIE U
1a00paTOPHBIE OMBITHI,

SKimace
POII
bubanoreka
LHOK




OpraHN4eCKON XMMHUH. 3aKOH
COXpaHEHHUS MacChl
BEIIIECTB; 3aKOH COXpaHEHUs
Y TIPEBPAIICHUS SHEPTUU
IPH XUMUYECKUX PEaKIIHSIX.
CkopocTb peakiuu, ee
3aBUCHUMOCTB OT Pa3JIMYHBIX
(haktopoB. O6paTumbie
peakunn. XuMHYECKOE
paBHOBecue. DaKTOpHI,
BIIUSIFOIITME HA COCTOSIHUE
XHUMHYECKOTO PAaBHOBECHS.
[Tpunnun Jle HlaTtense.
DIIEKTPOJIUTHYECKAS
mucconuanua. CHiIBHBIE U
cnabbie anekTponauTel. Cpena
BOJHBIX PACTBOPOB BEILIECTB:
KHUCJas, HeUTpaibHas,
menoyHas. Bomnopoanslii
nokaszarens (PH) pactBopa.
Peaxiiuu nosHoro ooMeHa B
OPraHNu4ecKou U
HEOPraHMYECKON XUMUH.
OKucauTenbHO-
BOCCTaHOBUTEJIbHbIE
peaxiuu. [lonstue 06
ANIEKTPOJIN3€E PACILUIABOB U
pPacTBOPOB COJICH.
[IpumeHeHue 3MeKTpoIn3a.
DKcrepuMeHTAIbHbBIE
METO/Ibl U3yYECHHUS BEIIECTB
U UX TIPEBPAIICHUIA: ®
JemoHcTpanyu: —
pa3noKeHne NepoKCcHIa

IpaKTUYEeCKHUe pabOThI): TIO
OTIPEJIEIICHUIO CPEJIbl BOIHBIX
pacTBOPOB BELIECTB, PEAKLIHIL
HOHHOTO 00MEHA, BIUSHHUIO
pa3nuyHBIX (PAKTOPOB HA CKOPOCTh
peakuuii. CnenoBaTh IpaBUiiaM
[10JIb30BAHUS XUMHUECKON
NOCy/10H U J1abopaTOpPHBIM
obopynoBanuem. [IpencraBusaTeh
pe3yNbTaThl XUMUYECKOTO
JKCIIEPUMEHTa B (popme 3anucu
YpaBHEHUH COOTBETCTBYIOLINX
peakuuii u AenaTh BBIBOABI HA UX
ocHoBe. [IpoBoNTh BbIUKCICHUS
M0 YPAaBHEHUSM XUMHUYECKUX
peakuuii, B TOM 4ucie
TEPMOXUMHUYECKUE PACUETHI




BOJZIOPOJa B MPUCYTCTBUU
KaTaJu3aropa. e
JlaGopaTopHbIE OBITHI: —
IIPOBE/ICHHUE PEAKIUI
MOHHOTO 00OMeHa; —
OTIPEJIENIEHUE CPE/IbI
pPacTBOPOB BEILIECTB C
MTOMOIIIBIO YHUBEPCATIHLHOTO
WH/IAKATOpA. ®

[IpakTueckue padoTsi: Ne 1.

Binsinue pa3nuyaHbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKON PEAKIUU. @
Pacuérnble 3amaun: —
pacyeTsl Mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUi, B TOM
YHClie TEPMOXUMUYECKUE
pacu€Thl

Paznen 2. 17
Heopranunueckast
XUMHS
2.1 | Meramisl Meramnsl. [lonoxenue PackpbIBaTh CMBICT N3y4aeMbIX 6 AKnacc
MeTaJioB B [lepuoanyeckoii MOHATUH (BBIACIATH UX POII
CUCTEME XMMHUYECKHUX XapaKTepHbIe IPU3HAKU) U bubnuoreka
anemeHToB. OcoOOEHHOCTH MIPUMEHSTh 3TU MOHSITHUS NIPU [HOK

CTPOECHUS 3JICKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB.
OO6mume puzndeckne
CBOMCTBA METAJIOB.
[IpumeHeHre MeTaIIoOB B
OBITY, IPUPOJIC U TEXHUKE.
CraBbl METAIOB.
DNEKTPOXUMHUUECKUN PSiT
HANPSHKEHUN METaJlIoB.

OIIMCAaHUU COCTaBa U CTPOCHUS
BEIIECTB, JUIsl OObSICHEHUS
OT/IETbHBIX (PAKTOB U SBJICHUH.
OO0BACHITL 001I1E
3aKOHOMEPHOCTU B U3MEHEHUHU
CBOWCTB 3JIEMEHTOB — METAJIJIOB U
UX COEIUHEHHH C YYETOM
CTPOEHMS UX ATOMOB U MOJIOKEHUS
B [lepuoanueckoit cucreme




OOu1re cnocoObl MOTydIeHHs
Metaiios. Kopposus
MeTayioB. CriocoObI 3aIIUThI
oT Koppo3uu. Oomas
XapaKTePUCTHKA METAJIIOB
riaBHbIX noarpynn (1A-
rpynmna, [|A-rpynna)
[Tepuoanueckoi CUCTEMBI
XHUMHYECKUX JIEMEHTOB.
Antomunuil. AMdoTtepHble
CBOICTBA OKCHJA U
TUAPOKCHUIA ATFOMUHUS.
OO1as XxapakTepucTUKa
METaJIJIOB TIOOOYHBIX
noarpynn (b-rpymnm)
[Tepronnueckoit CUCTEMBI
XMUMHYECKUX 3JIEMEHTOB:
Mé€/lb, [IUHK, XPOM, JKEJI€30.
Baxueiimue coenuHeHnsa
METaJIJIOB (OKCHIBI,
TUAPOKCHIBI, COJIN).
DKcrepuMeHTAIbHbIE
METO/Ibl U3y4YECHHUS BEILIECTB
U UX IIPEBPALICHUIL: ®
JeMoHCTparmu: —
KOJUIeKIIHs «MeTasuibl 1
cruiaBbl». @ JlabopartopHbie
OTIBITHL: — B3aUMO/ICHCTBUE
TUAPOKCUA ATFOMUHUS C
pacTBOpaMu KUCIOT H
Hienoveii; — KaueCTBEHHbBIC
peaKIuy Ha KaTHOHBI
MeTansoB. e [IpakTudeckue
paboTsl: Ne 2. Pemienue

XUMUYECKHX dieMeHToB [[. 1.
MeneneeBa. Xapakrepu3oBarh
(onuchIBaTH) OOIINE XUMHUYECKUE
CBOMCTBA METAJJIOB, HX
BaYKHCHUIIINX COCIUHCHUMH,
MOATBEPIK/Iasi TO OMKUCAHUE
IIpUMepaMu ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakiuii; IpuMeHEeHNEe METaJJIOB B
pa3IUYHBIX 00JIACTSIX, @ TAK¥Ke
WCIIOJIb30BAHUE UX JIJISI CO3/IAaHUS
COBPEMEHHBIX MaTepHaJIOB 1
TexHoJioruil. ONHUCHIBaTH CIIOCOOBI
3aIIUTHl METAJUIOB OT KOPPO3HUHU.
PackpsiBaTh CyniHOCTB
OKHUCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKLUN
MIOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca ATHX
peakuuii. [TpoBoauTh peakiumy,
MOATBEPKIAOIINE XapaKTEPHbIE
CBOWCTBA M3y4aeMbIX BEILIECTB,
pacno3HaBaTh ONBITHBIM ITYTEM
HMOHBI METAJLJIOB,
MPUCYTCTBYIOIIHNE B BOJHBIX
pactBopax. Mcnonb3oBath
€CTECTBEHHO-HAay4YHbIE METOIbI
MO3HAHMS — IPOBEJICHHUE,
HAOIIOJICHUE U OITUCAHHE
XUMHUYECKOTO SKCIIEPUMEHTA
(IeMOHCTpAIMOHHBIE U
71a00pPaTOPHBIE OMBITHI,
npakTH4eckue paboThl).
[IpeactaBnsTh pe3yabTaThbl




SKCIIEPUMEHTAJIbHBIX 33124
1o Teme «MeTtajuib». ®
Pacuérnpie 3amaun: —
pacdeTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA)
IPOJYKTa peaKiuu, €ClIu
OJIHO M3 BEILIECTB JJaHO B
BHJIE pacTBOpA C
ONPENEIEHHON MacCOBOM
JI0JIEW paCTBOPEHHOTO
BEIECTBA

XUMHYECKOTO KCIIEPHUMEHTA B
dbopMe 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLIUN U
JIeTIaTh BBIBOJIBI HA UX OCHOBE.
CrnenoBath npaBuiam
M0JIb30BAHUS XUMHUYECKO
HOCYJI0 1 JTab0PaTOPHBIM
obopynoBanuem. [IpoBoauThH
BBIUMCIICHUS 110 YPaBHEHUSIM
XUMHYECKUX PEAKIIUH.
CaMOCTOSITENFHO MJIaHUPOBATh U
OCYIIECTBIISITH CBOIO
MI03HABATEIBHYIO JIESITEITHHOCTH;
NPUHUMATh aKTUBHOE yJacTHE B
rpyNIoBoi ydyeOHon
JeSITeITbHOCTH

2.2

Hemertamibl

Hemerannsl. [Tonoxxenue
HEMETaJlJIOB B
[Tepuoanueckoii cucreme
XHUMHYECKUX DJIEMEHTOB
.. MennaeneeBa u
0COOEHHOCTH CTPOCHUS
atroMoB. ®u3nyeckue
CBOMCTBA HEMETAJIJIOB.
ANIOTpONMS HEMETAJJIOB
(Ha IpEIMEpe KKUCIIOPO/Ia,
cepsl, pochopa u yriepona).
XUMHUYECKHE CBOMCTBA
Ba)KHEHIITNX HEMETAJIJIOB
(rasoTreHoB, cephl, a30Ta,
docdopa, yrnepona u
KpemMHus ). OKCHJIBI
HEMETAILIIOB.
Kucnoponaconepxamue

PackpbIBaTh CMBICT N3yd4aeMbIX
HNOHITHUH (BBLIEIATH UX
XapaKTePHBIC PU3HAKN) U
MPUMEHSATDH 3TU MTOHATHUS IPU
OIIMCAaHUU COCTaBa U CTPOEHUS
BELIECTB, JUIsl 0ObSICHEHUS
OTZIEIbHBIX (PAKTOB U SBJICHUH.
OO0BICHATH 00IIHE
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMWCTB HEMETAIJIOB U UX
COCIMHEHUH C YUETOM CTPOECHUS
UX aTOMOB U IOJIOKEHUS B
[lepuoanueckoii cucreme
XUMUYECKHX 311eMeHTOB [[. 1.
MenneneeBa. Xapakrepu3oBarh
(omuCHIBaTh) OOIINE XUMUYECKHE
CBOWCTBAa HEMETAIIJIOB, X
BaXXHEUIINX COCTUHEHUH,

SIKacce
POIII
Bbubanorexa

[HOK




KUCIOThL. Bomopoansie
COCIMHEHUS] HEMETAIIIOB.
DKCnepruMeHTaIbHbIE
METO/Ibl U3yYCHUS BEILIECTB
Y WX NIPEBPALLCHUN: ®
JemoHcTpamu: — 00pa3ibl
HEMETaJUIOB; —
B3aMMOJICCTBHE MEAU C
A30THOM KHUCIIOTOMU
Pa3IMYHON KOHILICHTPALUU. @
JlaGopaTopHbIE ONBITHI: —
KaueCTBEHHBIC PEaKIINH Ha
AQHWOHBI U KATHOH aMMOHHSI.
e [IpakTuueckue pabotsr: No
3. Pemienne
IKCIIEPUMEHTAJIbHBIX 337124
o teme «Hemeramnbn. e
Pacuérnrie 3amaun: —
pacyeTsl Macchl BELIECTBA
Wi o0beMa ra3os 1o
U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCE WIIN
00BbeMy OJIHOTO U3
Y4acTBYIOIIMX B PEAKIIUU
BEILECTB; PACYEThl MACCHI
(oO6bema, koT4ecTBa
BEIIECTBA) MIPOJYKTOB
peaKklnu, €Ciii OJTHO U3
BEILECTB UMEET IPUMECH

2.3

CBs3b
HEOPraHHYECKUX U
OpPraHHYECKUX
BCIIICCTB

Heopranuueckue u
OpraHNYeCcKHe KUCIIOTHI.
Heopranuueckue u
OpraHu4ecKrue OCHOBAHUSI.
AmdorepHbie

MIOJATBEPKIast 3TO ONUCAHUE
IIpUMepaMu ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakuuil. XapakTepu3oBaTh
BIIMSIHME HEMETAJIJIOB M X
COCIMHEHUI Ha KUBbIC
OpPraHu3MbI; OMUCHIBATH
MIPUMEHEHUE B PA3TUIHBIX
00JacTsIX IPaKTUYECKON
JIEATEIIbHOCTH YEJIOBEKA.
[ToarBepxaaTh CylecTBOBaHUE
TEHETUYECKOMN CBS3U MEXITY
HEOPraHWYECKUMU BEIIECTBAMM C
MIOMOIIIBIO YPAaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakuuii. PackpbIiBaTh CyIIIHOCTh
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX
peaKkuuii MoCpeCcTBOM
COCTaBJICHUS JIEKTPOHHOTO
OaJlaHCa ITUX PeaKIui.
[IpoBOIMTH peakuuu,
MOATBEPKIAOLINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEILIECTB,
pacno3HaBaTh ONBITHBIM ITYTEM
AQHUOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX pacTBopax. Mcnoisb3oBaTh
€CTECTBEHHO-HAay4YHbIE METOIbI
MO3HAHMS — IPOBEJICHHUE,
HAOIIOJICHUE U OITUCAHHE
XUMHUYECKOTO SKCIIEPUMEHTA
(IeMOHCTpAIMOHHBIE U
71a00pPaTOPHBIE OMBITHI,
npakTH4eckue paboThl).
[IpeactaBnsTh pe3yabTaThbl

SKimace
POIII
bubanoreka
LHOK




HEOpPraHU4ECKUE 1
OPraHU4YEeCKHUE COCTMHEHUS.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB

XUMHYECKOTO KCIIEPHUMEHTA B
dbopMe 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLIUN U
JIeTIaTh BBIBOJIBI HA UX OCHOBE.
CrnenoBath npaBuiam
M0JIb30BAHUS XUMHUYECKO
HOCYJI0 1 JTab0PaTOPHBIM
obopynoBanuem. [IpoBoauThH
BBIUMCIICHUS 110 YPaBHEHUSIM
XUMHYECKUX PEAKIIUH.
CaMOCTOSITENFHO MJIaHUPOBATh U
OCYIIECTBIISITH CBOIO
MI03HABATEIBHYIO JIESITEITHHOCTH;
NPUHUMATh aKTUBHOE yJacTHE B
rpyNIoBoi ydyeOHon
JeSITeITbHOCTH

Pa3nen 3. Xumusa u
JKU3HD

3.1

XUMHA U KA3HD

Ponp xuMuu B o0ecIieueHuH
9KOJIOTHYECKOH,
SHEPreTUYECKOM U MUILEBOI
0€301acCHOCTH, Pa3BUTHHU
MeauiuHEel. TloHsaTue o
HAy4YHBIX METO/IaX IMO3HAHUS
BEIIECTB U XUMHUYECKHUX
peakuuii. [IpencraBiaeHus 06
00X HAYYHBIX MPUHIIUIIAX
MPOMBIIIIICHHOTO
MOJIy4eHUS BaXKHEHIINX
BeIECTB (Ha MpuUMepax
MIPOU3BOJICTBA aMMHUAKa,
CEpPHOM KUCIIOTBHI,
MeTaHola). YeroBek B MUpe
BEII[ECTB, MATEPUAJIOB U

PackpriBaTh poJib XUMUU B
pELICHUH SHEPTreTHYECKUX,
CBIPBEBBIX U IKOJIOTUYECKUX
npo0JieM 4elloBe4ecTBa,
OTHCHIBATh OCHOBHBIE
HaIpaBIICHUS Pa3BUTUS

XHUMHYSCKOM HAayKHU U TEXHOJIOTHH.

[IpumensaTh npaBuiia 6€300aCHOTO
oOpalleHus ¢ BeleCTBaMH,
MCIIOJIb3YEMBIMHU B IIOBCEIHEBHOM
JKU3HH, IIPaBUJIA TIOBEJICHUS B
LeJsAX cOepekeHust 310pOBbs U
OKpYKaIoLEeH PUPOIHOU CPENBL;
MOHUMATh BpeJ (OMacHOCTD)
BO3/ICIICTBUS HA JKUBbIE
OpraHu3Mbl ONPEEIEHHBIX

SIKacce
POIII
bubanorexa

LIOK




XUMUYECKUX PEAKLUN:
XUMUS U 3I0POBbE
YEeJI0BEKa; IMIpaBHIIa
HCIIOJIE30BaHUS
JIEKapCTBEHHBIX IIPENAPATOB;
npaBuia 6e30MacHOro
WCII0JIb30BAHUS IIPENAPATOB
OLITOBOM XHMUH B
MOBCETHEBHOM JKU3HH.
BrrToBas xummueckas
rPaMOTHOCTH

BelleCTB cMbIci nokazarens [TIK,
HOSICHATH HAa IPUMEPAX CHOCOOBI
YMEHbILEHUS U IPEIOTBPALLICHUS
UX BPEIHOIO BO3JICUCTBUA.
AHanu3upoBaTh U KPUTHUUYECKU
OIICHUBATh WH(OPMAIIHIO,
CBSA3aHHYIO C XUMHUYECKUMU
IpoLEeCCaMH U UX BIIMSHUEM Ha
COCTOSIHUE OKPY’KaIOIIEeH Cpebl.
Hcnonp30Barh Noay4eHHbIE
3HAHMSI U MIPEJICTaBICHUS O cepax
JeSITEIbHOCTH, CBSI3aHHBIX C
HayKO! ¥ COBPEMEHHBIMU
TEXHOJIOTUSIMHU, KaK OCHOBY JUIS
OpHEHTAIINH B BEIOOPE CBOECH
Oynmymieit mpodeccnoHaaIbHOM
nesitenbHOCTH. [IpuHUMATH
ydacTre B 00CYyXJIeHUH MpooieM
XUMHUYECKON U HKOJOTUYECKON
HAIPaBJIEHHOCTH, BbICKa3bIBaTh
COOCTBEHHYIO TMO3UIIUIO 110
npo0ieMe u npejyiaraThb
BO3MOXKHBIC IYTH €€ peleHus

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME
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5. YYEBHO-METOJJUYECKOE OBECIHEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

1. O.C.I'abpuensn, N.I'.Octpoymos, C.A.CnankoB Xumus. 10 knacc. ba3oBblii ypoBeHb.
VYyeOHUK.

2. O.C.T'abpuensn , C.A. CnankoB. Xumusi. 10 kimace. bazoBslit ypoBeHs. Pabodast TeTpanp.

3. O.C.I'abpuensa, U.I'.Octpoymos, C.A.CiagkoB Xumus. 11 kiacc. ba3oBsiil ypoBeHb.
VYyeOHuK.

4. O.C.I'abpuensn . C.A.CnankoB. Xumus. 11 knace. ba3oBbiit ypoBeHnb. Pabouast TeTpazp.
METOJINYECKHNE MATEPHAJIbI IJIAA YYUTEJIS

1. O.C.I'abpuensn u ap.Xumus 10 xnacc. bazoBslii ypoBeHb. MeToanueckoe nocooue.

2. O.C.I'abpuensn, U.B. Tpuryouak. Xumus. CoopHUK 3a7a4 U ynpaxxHeHuit. 10 kiacc.
ba3oBb1i1 ypOBEHB.

3. O.C.I'abpuenss u np. Xumus. 11 kmacc. ba3oBsiil ypoBeHb. MeTonnueckoe mocodue.

4. O.C.I'abpuensn, 1.B. Tpuryouak. Xumus. COOpHUK 3a7a4 U ynpaxkHenuid. 11 kiacc.
ba3oBbIil ypoBEHbD.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

1. bubmnoreka [IOK
2. POII

3. SAKmacc



