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MHOSACHUTEJBHASA 3AIIUCKA
[Iporpamma mo XMMHHM Ha ypOBHE cpelHero ooOiero oOpa3oBaHMs pa3paboTaHa Ha ocHOBe denepanbHOro 3aKOHa OT

29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOOBaHU K pe3yjbTaTaM OCBOEHHS (enepanbHOU
oOpa3oBarenbHON mporpammbl cpenHero oomero o6Opazoanus (DOII COO), npencraBieHHbIX B DegepaibHOM
rocynapcTBeHHOM oOpaszoBarenbHoM ctanaapTe COO, ¢ yuérom Konuemniuu npenojgaBanusi yueOHOTO mpeamera «XUMHUS» B
oOpa3oBaTenbHBIX oOpraHuzanusax Poccuiickoit @eneparuu, peamu3ylONMX OCHOBHBIE 00pa30BaTelbHBIC NPOTPaAMMbI, U
OCHOBHBIX N0JIOKeHUI «CTparernn pa3BuThs BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon 10 2025 roga» (Pacnopspkenue
IIpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OINpPEACNICHUI0 OOIIeH cTpaTerud OO0y4YeHHWs, BOCIUTAHUS U
pa3BUTHS OOYyYAIOIIUXCSl CpeAcTBaMU yuyeOHoro mpeamera «Xumus» st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTABWIIM
koHuenryanbHbie mnosnoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIEH, COJAEpXaHUs, pPE3yJIbTaTOB OOy4YeHUs u
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHHE, MOTYyYaeMOE BBIMYCKHUKAMH 00IIe00pa3oBaTEIbHOW OpraHU3aliy, SIBISIETCS HEOThEMIIEMOM
4acThl0 MX 00pa3oBaHHOCTU. OHO CIY)KHUT 3aBEPIIAIONIMM ATAllOM pEaM3alli Ha COOTBETCTBYIOIIEM €My 0Oa30BOM YpPOBHE
KJIFOYEBBIX [IEHHOCTEN, MPUCYIIUX LIEIOCTHON CUCTEME XUMHUUECKOTO 00pa3oBaHusl. DTH LIEHHOCTH KAacaloTCs TO3HAHUS 3aKOHOB
pUPOIbl, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI UEIOBEKA, a TAKXKE IKOJOTMYECKU 0OOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3/I0POBBIO M MPUPOAHOM cpene. Peanusyercs xumuueckoe oOpazoBaHHe 00ydarOUIMXCsl Ha YPOBHE CPEIHEro OOIIEro
0o0pa3oBaHUsl CPEICTBAMM YUYE€OHOrO mpeaMeTa « XUMHUs», COAEpKaHue U MOCTPOCHHE KOTOPOTO OMNpENEeHbl B Mporpamme Mo
XUMHUHU C YYETOM crelU(UKN HAYKU XUMHUH, €€ 3HAUCHUS B MMO3HAHUU MPUPOJILI U B MAaTEPUATBHOM KU3HU OOIIECTBA, a TAKKE C
y4ETOM OOIIMX LieJIed M MPHUHIIMIIOB, XapaKTePU3YIOIIHUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEIHEro o0IIero oopa3oBaHUs B
Poccutickon ®@enepamnumn.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO POJIb B COBPEMEHHOMN IUBIIIM3AINH, B CO3JAHUH HOBOM
0a3bl MaTepuabHON KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, B CO3aHUE
IEJIOCTHOTO TIPEJICTABIICHUSI 00 OKPY’KAIOIIEM MHUPE KaK O €JUHCTBE MPHUPOIBI U YeJIOBEKa, KOTOpOoe POPMHUPYETCS] B XUMUU Ha
OCHOBE IMOHHWMAaHMSI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHUpA, OCO3HAHUSI B3aWMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB, UX
CBOMCTBAMHU 1 BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJICUCTBYS C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTajla HEOThEMJIEMON 4aCThbi0 MUPOBOM KYJIBTYPBHI,
HEOOXOJIMMBIM YCIIOBUEM YCHEIIHOTO TpyJa M JKU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHas XWMHS KaK Hayka
co3ujiaTeNibHas, Kak HayKa BBICOKUX TEXHOJOTHM HaIlpaBliCHa Ha pEIIeHHUE TJIOO0ATbHBIX MPOOJEM YCTOWUYHMBOTO Pa3BUTHUS



YeJIOBEUECTBA — CHIPHEBOM, YIHEPreTUUECKOM, MUILIEBOM, IKOJIOTMUECKON 0€30MMaCHOCTH M OXPaHbI 3/I0POBbSI.

B cooTBeTcTBUM ¢ OOIIMMHM LEISIMU U PUHLUIIAMH CPETHEr0 O0UIEro o0pa3oBaHus cojepkanue npeamera «Xumuss» (10—
11 xmaccel, 6a30BBI YPOBEHb U3YUYCHHS) OPHCHTHPOBAHO MMPEUMYIIIECTBEHHO HA OOMICKYIBTYPHYIO MOATOTOBKY O0YyUYaOIIUXCH,
HEOOXOAMMYIO UM JUTSI BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKIIOUCHUS B )KU3HD COIIMYMa, TTPOIOJDKEHUS
00pa3oBaHuUs B pa3IUYHBIX 00JIACTIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsomUMU MpeaMeTa « XUMHUS» ABIAIOTCS 6a30Bble Kypchl — «Oprannueckas XuMus» U «O01as 1 HeopraHudeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUU IO
HEOPraHUYeCKON XMMHUHU (C BKIFOUEHUEM 3HAHMM W3 OOIIeH XMMUHU) U OpraHuyeckor xumuu. GopMHUpOBaHUE JAHHOW CHUCTEMBI
3HAHWM MPU U3YUYEHUU MpeMeTa 00eCIeurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT0OOpa3usl BEIIECTB Ha OCHOBE OOIIMX
IOHSTUI, 3aKOHOB U TEOPUN XUMUMU.

CtpykTypa cojiepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u HeopraHudeckas XuMus» chopmupoBaHa B
mporpaMme IO XMMHUU Ha OCHOBE CHCTEMHOIrO TOJIXOJla K H3YUYEHHI0 Y4eOHOro Mmarepuana M oOyCIOBIIEHa HCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMPEJCIEHHBIX TCOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKON XMMHH BEIIECTBA
paccMaTpUBAalOTCSl Ha YPOBHE KJIACCHUECKONW TEOpUM CTPOCHUS OpPraHUYeCKUX COCJIMHEHWH, a Takke Ha YpOBHE
CTEPECOXUMHUYECKUX U DJIEKTPOHHBIX MPEJICTABICHUN O CTpOeHUU BerlecTB. CBelleHHs] 00 M3y4aeMbIX B Kypce BEIleCTBaX Jal0TCs
B Pa3BUTHHU — OT YTJIIEBOJOPOOB JI0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX COCAMHEHUN. B Kypce opraHnueckoil XUMHUM MOTy4YatoT
pa3BuTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs MEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKOMN
CBSI3U, KJIACCU()UKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM YrjiOM 3peHHSs B MpeaMere «XuMHUs» 0a30BOTO YPOBHS pacCMaTpUBACTCSl U3YyUYCHHBIM HA YPOBHE OCHOBHOTO
o011ero 00pa3oBaHUsl TEOPETUUECKUN MaTepuan U (PaKTOIOTHYECKUE CBEJICHUSI O BEIIECTBAX M XUMHYECKOM peakiuu. Tak, B
4acTHOCTH, B Kypce «OOIas u HeopraHUYecKas XUMUs» OO0ydYaroIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUYECKUX TMO3UIINMA, TIy0Ke MOHSATh MCTOPUYECKOE H3MEHEHHE
(YHKITUI 3TOTO 3aKOHA — OT 0000IIAarOIIeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucreMa 3HaHWM O BaXHEHIIHMX BEIIECTBaX, MX COCTaBE, CTPOCHUH, CBOMCTBAX M MNPUMEHCHUH, a TAKKE O
XUMUYECKUX PEAKIUAX, UX CYLIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHWs aomnonHserca B Kypcax 10 m 11 kiaccoB sneMeHTamu
coJiepKaHus, UMEIOIMMHU KYJIbTYPOJOTUIECKUN U MPUKIIATHON XapaKkTep. DT 3HAHUS CTIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3U
XUMUHU C APYTUMU HAyKaMU, pacKphIBAIOT €€ PoJib B MTO3HABATEILHON U MPAKTUYECKOUN JIESITEIIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT
BOCIIMUTAHUIO YBAXKEHHUS K IIPOIECCY TBOpUECTBA B OOJACTH TEOPUM M MPAKTUYECKUX TMPUIOKEHUN XUMHUHU, MOMOTaIOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBS3aHHBIX C XUMHUEH, KPUTUUYECKHU



OCMBICJIUBATh UH(POPMALIUIO U MPUMEHSTh €€ sl MONOJHEHUs] 3HAHUN, PELICHHUs] MHTEIJIEKTYaJbHBIX U AKCIEPUMEHTAIbHbBIX
HCCJIEI0BATENBCKUX 3a7a4. B nienomM coaepkanre yueOHOro npeamera « XMMHUsD) TaHHOTO YPOBHSI H3yYEHUsS] OPUEHTUPOBAHO Ha
dbopMupoBaHHEe y 00YYarOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI JIJIsl MOHUMaHUS GUIOCOPCKUX UIEH, TAKUX KaK: MaTepHalIbHOE
€IMHCTBO HEOPTraHWYECKOT0 W OPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHUEM,
MO3HABAEMOCTh MPHUPOJIHBIX SBICHUM MyTEM OKCIEPHUMEHTa U pEUICHHs MPOTUBOPEUMN MEXIy HOBBIMU (DakTaMu U
TEOPETHYECKUMU NPEINOChUIKAMH, OCO3HAHUE POJIA XUMUU B PEIIEHUH 3KOJIOTMYECKUX MPOOJIEM, a TakKe MPoOIeM cOepeKeHus
DHEPreTUYECKUX PECYPCOB, CHIPHSI, CO3AAHUSA HOBBIX TEXHOJIOTUM U MAaTEPUATIOB.

B nnane pemieHust 3ajay BOCHMTAHUS, PA3BUTHS M COLMANIM3ALMM OOYYarOIIMXCS NPUHATHIE MPOrpaMMON IO XHUMHUU
MOJIXO/bl K ONPEACIICHUIO COAEPKAHUSA U MOCTPOEHUS IpeaMeTa MpeaycMaTpuBaoT (JOPMUPOBAHUE YHUBEPCAIBHBIX yUEOHBIX
AecTBUM, HMMeromuX 0a30BO€ 3HAUEHHWE JUIS PaA3IUYHBIX BHUJIOB JACSITEIBHOCTU: pPEIICHUs MpoOsieM, MOMCKa, aHalu3a |
o0pa®oTku uHpOpMaALMU, HEOOXOAMMBIX Il HPUOOPETEHHUs OMbITa MNPAKTUYECKOM M HCCIeA0BATEIbCKOW J1E€ATEIbHOCTH,
3aHUMAIOLIEH Ba)XHOE MECTO B [IO3HAHUU XUMUH.

B mpakTuke npenojaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHWsA, TaK U Ha YPOBHE CPEIAHETO OOIEro
o0pa3oBaHusl, IPU ONPEACIICHUH COJEPKATEIbHON XapaKTEPUCTUKU LIEJEH N3yUYeHUs MPEeAMeTa HallpaBJICHUEM MIEPBOCTENEHHOM
3HAYUMOCTHU TPAAUIIMOHHO MPU3HAETCS (POPMUPOBAHME OCHOB XMMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS,
IIPAKTUYECKON JEATEIBbHOCTH YEJIOBEKA U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJNbTypbl. C METOOUYECKOW TOYKU 3PECHMS
TaKOM MOAXO0J K ONPEACIICHUIO LIEJIEW U3yUEHUS ITPEAMETA ABIISIETCS BIIOJHE OITPABIAHHBIM.

CoryiacHO JTaHHOM TOYKE 3pEHMs TJIaBHBIMHU LIEISIMU U3Y4YeHHs npeamera «XuMus» Ha 06azoBoM ypoBHe (10 —11 ki)
ABJISIOTCS:

1 ¢opmupoBaHHEe CHCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
OCHOBE KOTOPOM JieXkKaT KIIIOUeBble MOHATHS, (yHIaMEHTalbHbIE 3aKOHbl M TEOPUM XHMHHU, OCBOCHHE SI3bIKA HAYKH,
YCBOEHHE U MTOHUMAHUE CYIIHOCTH JAOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOIO XapaKTepa, 03HaKOMJIEHHE C UCTOpPHUEH
MX Pa3BUTHS U CTAHOBIICHHUS;

] ¢opmupoBaHMe W pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOJaX IO3HAHUS BEIIECTB M XHMMHYECKUX pEaKIui,
HEOOXOIUMBIX JUIsl TPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUUECKUX SIBICHUM, UMEIOIINX MECTO
B [IPUPOJIE, B IPAKTUYECKOMN U ITIOBCEHEBHOM KU3HU,

] pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBHOCTH, CBSA3aHHBIX C HAOMIOAEHUEM U O0BSCHEHMEM XMMHUECKOTO SKCIEePUMEHTA,
coOJro/IeHreM MpaBuil 6€30MacHOT0 OOpaIeHUs C BEIIECTBAMH.

Hapsany ¢ atum, coaeprkarenbHas XapakTEepUCTHKA LIEJIEN U 3a1a4 U3yYEHUs IPEeAMETa B IpOorpaMMe Mo XUMHUU YTOYHEHA U



CKOPPEKTHpPOBaHa B COOTBETCTBUU C HOBBIMH TMPUOPUTETAMU B CHUCTeME cpeaHero oOmiero ooOpaszoBanusa. Ceroans B
MPETNOIaBaHNM XUMUU B OOJBINEH CTEMeHW OTHAETCS MPEANOYTeHHE MPAKTUICCKON KOMIIOHEHTE COACpKaHUS OOydeHUS,
OpHEHTHPOBAHHOW Ha TOATOTOBKY BBIMTYCKHHKA O0OIe00pa3oBaTebHON OpraHW3allid, BJIAJACIONIETO HE HAOOpOM 3HAHWM, a
(YHKIIMOHATLHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU ¥ YMEHHSIMU aKTUBHOTO MOTYUYEHUS 3HAHUH ¥ MPUMEHEHHSI X B PeaTbHOU
KU3HHU JJIs] PEIICHUS TPAKTUIECKUX 3a]1ad.

B cBsi3u ¢ 3TUM TIpH U3yYCHUHU TIpEAMETa « XUMHUSD JOMHHHUPYIOIIEe 3HaYeHNEe TPUOOPETAIOT TaKKUE 1IN U 3a7a9d, KaK:

aganTamnys OO0ydJaroIUXCs K YCIOBUSAM JUHAMUYHO Pa3BHUBAIONIETOCS MUpPa, (HOPMUPOBAHKE WHTEIUICKTYaJIbHO Pa3BUTOU
JUYHOCTH, TOTOBOM K CaMO0OOpa30BaHHUIO, COTPYIHUYCCTBY, CAMOCTOSTEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIICCTBAMH M UX MPUMEHEHHEM;

dhopMupoBaHHUE Y 00yJArOIINXCS KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHITUH ), UMCIOIIUX YHHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BHUJIOB JCATCIBHOCTU: PEIICHUS MpoOieM, IMOWCKa, aHaiu3a W oOpaboTku uHOOpMAIMH, HEOOXOIWMBIX IS
MIPUOOPETEHUS OIbBITAa ACATEILHOCTH, KOTOpasl 3aHMMAeT BAXKHOE MECTO B TMO3HAHMHM XHMHHM, a TAKXKe JJIA OIEHKH C IO3MIIHI
AKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIIMSHUS BEIISCTB U XMMHUUYECKHUX IPOIECCOB HAa OPraHU3M YeJOBEKa M MPHUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH OOyYarommXxcs: CIOCOOHOCTHU
CaMOCTOSTEIILHO TMPUOOpPETaTh HOBBIE 3HAHUS MO XWMHH B COOTBETCTBHHM C JKU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpPEMCHHBIC HWH(DOpPMAIMOHHBIC TEXHOJOTHM JUIsl TOWCKAa W aHalu3a Y4YeOHOW W HAyYHO-TIOMYJSIpHOW WH(pOpManuu
XUMHUYECKOTO COJICP KaHUS;

dbopMHpOBaHHE ¥ pa3BUTHE Yy OOYYAMOIIMXCS AacCCOIMATHUBHOTO U JIOTUYECKOTO MBIINIJICHUS, HAOIIOAaTeIIBHOCTH,
cOOpaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, NP TUTAHUPOBAHUU U TIPOBEICHUN XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Y O0yYarOIIUXCsl YOSKAEHHOCTH B TYMAaHHCTUUECKON HAMPABICHHOCTH XUMUH, €€ BAXKHOM POJIU B PEIICHUU
I00AIBHBIX  MPOOJIEM  PaIMOHAIBLHOTO IPHUPOJIOIOIL30BAHUSA, IIONMOJHEHUS DHEPreTHYCCKUX PECypCcoOB M COXPaHCHHS
MIPUPOHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpPEeKHOTO OTHOIICHUS K TPUPOJE U CBOEMY 3/I0POBBIO, a TaKkKe
MPUOOPETEHUS OMbITA MCIOJB30BAHUS TIOMYYCHHBIX 3HAHUW I MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYallUsSX, CBA3AHHBIX C
XAMHAYECKUMH SIBJICHUSIMH.

B y4yeOHOM maHe cpemHero ooOImero oOpa3oBaHUsS MPEAMET «XHUMHs» 0a30BOTO YPOBHS BXOIHUT B COCTaB IMPEIMETHOM
obnactu «EcTecTBeHHO-HAyYHBIE TIPEIMETHD).

OO6mIee 9MCIIO YacoB, OTBEAEHHBIX I U3YUYCHUSI XUMHH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero o0pa3oBaHus, COCTABIISCT



68 yacos: B 10 kitacce — 34 gaca (1 yac B Henenro), B 11 kimacce — 34 yaca (1 gac B Hezenio).

COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKO XUMUM

[Ipenmer opraHnYecKOrd XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAYCHHUE B IOJYYEHUH HOBBIX BEIIECTB U MATEPUAIIOB.
Teopuss ctpoeHust opranmyeckux coeauHeHuii A. M. byrtiepoBa, €€ ocHOBHble moONOXkeHUsA. CTpyKTypHbIE (QOPMYIIbI
OpPraHUYECKUX BelIeCTB. ['omonorus, nzoMepusi. XUMUYECKas CBA3b B OPraHMYECKUX COCIMHEHHSX — OJMHAPHBIE U KPATHBIE
CBSI3U.

[Ipeacrasnenue o Kiaccuukanmy opraHudecKux BeriecTB. HoMeHkmaTypa opraHu4ecKux COeIMHEHUN (CUCTEMaTH4YecKas)
Y TPUBUAJIbHBIE HA3BaHUS BaXKHEUILIMX MPEJACTABUTEIIEH KIACCOB OPraHUYECKUX BEILECTB.

DKCneprUMEeHTAIbHBIE METO/Ibl U3YUYECHUS BEIIECTB U UX MPEBPAIEHUN: 03HAaKOMIIEHHE ¢ 00pa3iiaMi OPraHMYeCKUX BEIIECTB
¥ MaTepuajaMH Ha UX OCHOBE, MOJICTTUPOBAHKE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOMIO/IEHUE U OMUCAHUE JEMOHCTPAIMOHHBIX
OTIBITOB TIO MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB NP HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. MeTaH U 3TaH — MPOCTEHIINE NPEICTABUTENN AJIKAHOB: (DU3UUYECKUE U
XUMUYECKHE CBOMCTBA (PEAKIIUK 3aMEILICHUSI M TOPEHUS ), HAXO0XKICHUE B IIPUPOJIC, MOTYyUYCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHHE, T'OMOJIOTMYECKUW PAd. DTWIEH W MPONUICH — MPOCTEHIINE MPEICTABUTENIN AJIKECHOB:
(bu3nyeckre U XMMUYECKHE CBOMCTBA (PEaKIuu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATAIIMN, OKUCICHUS U TTOJIMMEPU3ALINN),
MTOJIy4YE€HHUE U IPUMEHEHHE.

Ankaauensl: Oyrtamuen-1,3 wu wmetunOyrtamuen-1,3: CTpoeHHe, BaKHEWIIME XUMUYECKHE CBOMCTBA (peakuus
nonuMepusaium). [lonyyeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUI DPsii. ANCTHIIEH — MPOCTEHINHI MpPECTaBUTENh AaJTKUHOB:
COCTaB, CTPOCHHE, (PU3UUYECKUE M XUMUYECKHUE CBOMCTBA (pEaKIMU THUAPUPOBAHUSA, TaJIOTCHUPOBAHUS, TUpATAIIUN, TOPEHNUS),
MOJyYEHNUE U IPUMEHEHHUE.



Apensbl. benson: cocraB, cTpoeHue, (pU3MYeCKUe U XUMHUYECKHE CBOMCTBA (peakluM rajJor€HUpPOBAHUS U HUTPOBAHUS),
noJlyueHue M mpuMeHeHue. Tonyon: cocmas, cmpoeHue, usuyeckue u XUMU4ecKue ceolcmea (peakyuu 2an02eHuposanus u
HUMpOBAanUsl), noayyenue u npumenenue. TOKCHUYHOCTb apeHOB. ['eHeTHueckass CBsSI3b MEXIy YIVIEBOJOPOAAMH,
MIPUHAJICKAIUMHA K PA3JIUYHBIM KJIACCAM.

[IpuponHble UCTOYHMKHU YTiIeBOA0poa0B. [Ipuponnsiii ra3 u momyTHble HedTsAHbIE ra3bl. HedTh U e€ mpoucxoxaeHue.
Crioco6bl mepepa®oTKu He(THU: TEeperoHka, KPeKUHT (TEPMHUYECKHM, KaTaluTU4YecKuil), muponu3. [IpoaykTel mepepaboTku
He(TH, UX TIPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yroib 1 MpOayKTHl €ro nepepadoTKu.

DKCcneprUMEeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAILICHUI: 03HAKOMJICHHE C 00pa3laMu MJIaCTMACC, KayqyKoB U
pe3unsl, koutekiun «Hedtb» u «Yroap», MOAenUpoBaHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOT€HONPOU3BOAHBIX, NPOBEICHUE
IPAKTUYECKON pabOThI: MOTYUYEHUE STUIICHA U U3yUYEHUE €r0 CBOWCTB.

Pacuérnble 3a1aum.

Bbruncnenuss mo ypaBHEHMIO XMMHYECKOM peakuuu (macchl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BELIECTBA WM MPOIYKTa
peaxiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXO/IHBIX BELUIECTB WU MPOJAYKTOB PEAKIIUHN).

Kuciiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE COUPTHI. METAaHOJ M 3TAHOJ: CTPOCHUE, (PU3NYECKHE M XMMHYECKHE CBOMCTBA (PEaKLHH C
AKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMH, TOPEHHE), MpUMEHEHUEe. BoaopoaHbIe CBSI3M MEXAY MOJEKYJIAMH CIUPTOB.
JlelicTBUE METaHOJA U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble CIUPTHI. DTUIECHTIIMKOb U TJIMIEPUH: CTPOEHUE, PU3NUECKHE U XMMUYECKUE CBOMCTBA (B3aUMOJACHCTBUE
CO UICJIOYHBIMU META/NIAMH, KAYECTBEHHAs pEaKUusi Ha MHOIOaTOMHbIE CHUpThl). JleficTBUe Ha OpraHuMs3M 4YeloBeKa.
[IprMeHenne ruIepruHa U STUICHTIIAKOIIA.

®deHoI: CTPOCHUE MOJIEKYJIbI, GU3HUECKUE U XUMUYECKHE CBOMCTBa. TokcuuHOCTh deHona. [Ipumenenue denona.

Anbneruapl U kemoHwvl. DopMmanbleruj, aleTanbAerui: CTpoeHHe, (PU3NYEeCKHMe M XHMHUYECKHE CBOMCTBa (peakuuu
OKHCJIEHHUSI U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINN ), TIOTYyYEHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpENENbHbIE KApOOHOBBIE KHUCIOTH. MypaBbHHAsE M YKCYCHas KHUCJIOTBL: CTpOCHHE, (PU3NYECKHE U
XUMHUYECKHE CBOWCTBAa (CBOMCTBa, oOIIMe UId Kjacca KUCIIOT, peakius sSTepudukaiuu), IMOJIyYeHHEe MU TPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.

Cnoxnble 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxubix 3¢upoB. Xupsl. ['maponus xupos.
IIpumenenue xupoB. buonornyeckas posb KUPOB.




VYrieBoapl: cocTaB, KiaccuPUKalus yriieBoJoB (MOHO-, IHU- U Tojucaxapujbl). [1oko3a — mpocTedmii MOHOCaXapu/I:
OCOOEHHOCTH CTPOEHHUS MOJCKYJbl, (U3MYECKHEe W XUMHUYCCKHE CBOWCTBa (B3ammojeicTBue ¢ ruapokcuaom wmeau(ll),
OKHCJICHUE aMMHAYHBIM pPacTBOpoM okcuaa cepedpa(l), BoccTtaHOBIeHHE, OpOXEHWE TIIOKO3bI), HAXOXIACHHE B IMPHUPOJIE,
MIpUMEHEHUE, Oroiorndeckas poib. @otocunte3. OpyKTo3a Kak U30MEp TIIFOKO3bI.

Kpaxman u nemironoza Kak OpupoAHble monuMepbl. CTpoeHue Kpaxmana W Uenosio3bl. dusmyeckne u XUMHYECKHUE
CBOMCTBa Kpaxmaia (TUApPOJIN3, KAYECTBEHHAs PEaKUUs C HOJA0M).

OKCHepUMEHTAIbHBIE METOAbl HM3yYEHHs BEUIECTB W HMX MPEBpAlICHUI: MPOBEACHHE, HAOJIIOJEHUE U ONHMCAHHE
JIEMOHCTPALIUOHHBIX OTBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIC PEAKIIMU OJJTHOATOMHBIX CIIUPTOB (OKHUCIECHUE 3TAHOJA OKCHIOM
meau(Il)), mHOroaromMHsIXx cnuUpPTOB (B3auMOAeEHcTBHE IuuepuHa ¢ ruapokcuaomM wmenu(ll)), ampaerunoB (okucieHue
aMMHUauHbIM pacTBOopoM okcuga cepeOpa(l) m ruapoxcunom memu(Il), BzammonelicTBue Kpaxmala ¢ HOJOM), IPOBEICHHUE
MPAKTUUECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHOW KHUCIIOTHI.

PacuérHble 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKOM peakuuu (macchl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BELIECTBA WM MPOIYKTa
pEeaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WJIN MPOyKTOB PEAKIIUN).

A30TCOnEp)KAINE OPTAHUYECKUE COCTUHEHUS.

AMMHOKHCIIOTHl KaKk aM(pOTEpHbIE OpraHUYecKue coeAuHeHus. DU3nyecknue U XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha
npumepe riaviuHa). buosornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTuapl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. llepBuuHas, BTOpUYHAs W TPETHYHAs CTPYKTypa OEJIKOB.
XHUMHUYECKHE CBOICTBA OEJIKOB: TUPOJIU3, J€HATYpallks, KAUeCTBEHHbIEC PEaKUU Ha OCNIKH.

OKCneprUMEHTAIbHBIE METOJIbl M3YyYEHHs BEIIECTB U WX MpEBpalICHUI: HAOMIOJEHWE W OMHMCAHHE JEMOHCTPALIMOHHBIX
OTIBITOB: JIeHATypalus OEJIKOB MPU HArpeBaHUH, IBETHbIE peaKuu OEIKOB.

BbicokoMouieKyJIsIDHBIE COeIMHEHUS

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEpD, IOJIMMEP, CTPYKTYpPHOE 3BEHO, CTEIEHb
MOJIMMEpHU3ALUY, CPEAHsIsl MOJeKyIspHas Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIMMEPU3ALUS U MOJUKOHAEHCALUS.

DKClepUMEHTAIbHbIE METO/bl M3YyUEHHUs BEUIECTB M MX NPEBpAIICHM: O3HAKOMJIEHHE ¢ oOpa3laMu OPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBA3H.

Peanmzanuss MeXnpeaIMETHBIX CBSI3€M IPU HM3YYEHUM OpraHudeckod xuMuu B 10 Kiacce OCyHIECTBISIETCS 4YEPE3



UCTIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK M TOHSATHH, SBISIONIMXCS CHCTEMHBIMH IS OTACITBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHSTHS: SBJICHUE, HAy4YHBIM (aKT, THUMOTE3a, 3aKOH, TEOpHWsA, aHalIW3, CHUHTE3,
Kiaccu(ukanys, mepruoInIHOCTh, HAOTIOCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJISITUPOBAHNE.

®duszuka: maTepusi, SHEPrus, Macca, aToM, JJIEKTPOH, MOJEKyJa, SHEPreTUYEeCKH ypOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHUSI.

buonorus: kneTka, opranusm, 6uocdepa, 0OMeH BEIIECTB B Opranu3Me, (HOTOCHHTE3, OMOJOTUYECKA aKTHBHBIC BEIIECTBA
(6enku, yriaeBoibl, >KUPbI, GEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TOPOJIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorusi: mNUIIEBbIE TNPOIAYKTHI, OCHOBBI PAIMOHAILHOTO TMHUTaHUSA, MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE W
KOCMETUYECKHE MpernapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHH

XuUMUYeCKUil 31eMeHT. AToM. Snpo atoma, HM30TOMbl. DJIEKTPOHHAs 000JI0UKAa. DHEPreTUYecKHue ypOBHH, IMOJYPOBHHU.
ATomMHBIE OpOuTanmu, s-, P-, d- 31aemeHThl. OCOOEHHOCTH pacIlpeleieHUs] JICKTPOHOB MO OpOUTAISIM B aToMaxX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepronnueckas cucrema xumudeckux dneMeHToB [[. M. MenneneeBa. CBA3b NEPUOIUYECKOTO
3akoHa U Ilepmoamyeckon cucrembl XxuMHueckux 3nemMeHTOB /JI. M. MenneneeBa ¢ COBPEMEHHONW TEOPUEN CTPOECHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0XKHBIX BELIECTB M0 TPyNnaM u
nepuoaaM. 3Ha4eHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIIbI XMMHUYECKOW CBsI3UW (KOBaJieHTHAs HEMOJIApHAs W TOJIApHAas, MOHHA,
MeTayuimueckas). MexaHu3Mbl 00pa30oBaHUS KOBAJICHTHOW XHMMHUYECKOW CBs3M (OOMEHHBIA ¥ JOHOPHO-aKIENITOPHBIN).
Bonopoanas cBsA3b. BaneHTHOCTB. DiIeKTpOOTpULATENBLHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIbI KPUCTATUIMYECKUX
pemeToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAIUNIMYECKON PEIIETKH.

ITonATHE O MUCIIEpCHBIX cucTeMax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPLI. MaccoBas 1015 BEIIECTBA B paCTBOPE.



Knaccudukanus HeopraHudeckux coeAuHeHuil. HomeHkaTypa HeOpraHM4ecKMX BeIlecTB. ['eHeThyeckas CBs3b
HEOPraHMYE€CKUX BEIIECTB, MPUHAIICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumuyeckas peakuus. Kiaccupukamuss XMMHUYECKHX pEaKUil B HEOPTaHUYECKOM M OpraHMYecKOW XUMHUHU. 3aKOH
COXPaHEHHS MACCHI BEIIECTB, 3aKOH COXPAHCHUS W PEBPAILICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIHSX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTh OT Pa3IHYHbBIX (hakTopoB. OOpaTHMbIC peaKIuu. XUMHIECKOe paBHOBecHE. DaKTOPHI,
BIIMSIFOIIME HA COCTOSIHUE XUMUUYECKOTO paBHOBecus. [Ipunuun Jle [larense.

Onextposnutryeckas auccouuanus. CunbHble W ciaOble 3JeKTposuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHUCTAf,
HEUTpaJIbHAs, LIECJIOYHAs.

OKHUCAUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKcnepuMeHTAIbHbIE METObl U3yUYEHHUs BEIIECTB W UX IMpeBpalieHuil: qemonctpanusa tadmun «llepuoguyeckas cuctema
xumudeckux snemeHToB Jl. M. MenneneeBa», u3yueHue Mojelied KPUCTAUIMYECKUX PEIIETOK, HAOIIO/ICHHEe U OIKCaHUE
JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHJIa BOJAOPOIA B MPUCYTCTBUU KaTaau3aTtopa, OnpeneseHue
Cpellbl pacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO MHANKATOPA, PEaKIUd MOHHOTO OOMEHa), MPOBEIeHNE MTPAKTUYECKON
paboThl «BiusiHue paznuyHbIX PaKTOPOB HA CKOPOCTh XUMHUUECKON pPeaKIIUm».

Pacuérnbie 3anaum.

PacuéTrel mo ypaBHEHHMSIM XMMHYECKUX PEAKIMH, B TOM YHUCIEC TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C MCIIOJIb30BAHUEM
MTOHATHS «MAacCOBas TOJS BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. Ilonoxenue nHemeramioB B Ilepumoanueckoil cucreme xumuueckux snemeHToB [I. M. MenneneeBa wu
0COOEHHOCTH CTpoeHHs aToMOB. Du3nyeckre cBONCTBa HEMETANIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpE KUCIOPOa, CEPBI,
dbocdopa u yriepona).

XUMHUYECKHE CBONCTBA BAXKHEMIIMX HEMETAJUIOB (TajJoreHOB, Cephl, a30Ta, ¢ocdopa, yriepoja U KpPEeMHUS) U HX
COEMHEHU (OKCHI0B, KUCIOPOJICOAEPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramibl. [lonoxenne meramioB B [lepuonnueckoit cucreme xumuueckux snementoB J. . MenaeneeBa. OcobeHHOCTH
CTpPOEHHUS DJIEKTPOHHBIX 000J04ek aTtomMoB MeTamwioB. OOmme ¢usnyeckue cBoiicTBa MeTamwioB. CrlaBel METaJIOB.
DIIEKTPOXUMHUYECKUN PSI HAMIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX METAUIOB (HATPUH, Kalaui, KaJbIlUi, MarHUH, aTFOMUHUN, IIUHK, XPOM, JKEJI€30, MEJIb)
U UX COCIMHCHUM.



O61ue cnocoObl nomy4eHust MeTauioB. [I[puMeHeHe MEeTauIoB B OBITY U TEXHUKE.

OKCIEepUMEHTAIBHBIE METO/Abl M3YYEHUs BEIIECTB M MX IMPEBpPALICHUI: M3yYEHUE KOJUIEKIUU «MeTaibl U CIUIaBbD»,
00pa3I0B HEMETAJUIOB, PEIICHNE YKCIIEPUMEHTANBHBIX 3a]a4, HAOII0JCHUE U OMUCAaHUE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX
ONBITOB (B3aMMOJEICTBUE THIPOKCHAA ATOMUHHS C PacTBOPaMU KHUCJIOT M IIEIOYEH, KaueCTBEHHBIE PEaKUWMU Ha KaTHOHBI
METaJIOB).

PacuérHble 3anaun.

Pacu€tbl macchl BemiecTBa mWiM 00bEMa Tra30oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3
YYacTBYIOIIMX B pPEaKIMM BELIECTB, pacué€Thl Macchl (00BbEMA, KOJIMYECTBAa BEUIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO M3
BEILIECTB UMEET IIPUMECH.

XHMHUA U )KM3Hb

Ponp xumun B o6ecrieueHnn HKOJIOTUYECKOM, SJHEPreTHUECKON U MUILEBOM 0€30M1acCHOCTH, Pa3BUTUU MeIULUHEL. [loHsTHE O
HayYHBIX METOJAX ITIO3HAHUSA BEIIECTB U XMMUYECKUX PEAKLUN.

[IpencraBiaenust 06 0OIIMX HAYUYHBIX IPUHIIUIIAX POMBIIIIEHHOTO MMOJIYYEHHs Ba)KHEHIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPUAJIOB: BaXKHEUINE CTPOUTEIIBHBIE MAaTEpUAJIbl, KOHCTPYKIIMOHHBIE MATEPHUAIIBI, KPACKH,
CTEKJI0, KEpAMHKA, MAaTEPHAJIbI JIs1 ANIEKTPOHUKHN, HAHOMATEepHalbl, OPraHUYECKUE U MUHEPAJIbHBIE YI0OPEHHUS.

XuMHSIT W 3[0pOBbE 4YEJIOBEKa: TMpaBUia HCIIOJb30BAaHUS JIEKAPCTBEHHBIX IpENapaToB, MpaBwiia 0O€30MacHOTO
MCIIOJIb30BaHUS MTPENapaToB ObITOBOM XMMHH B TIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3EH MPU U3yYeHUH OOIel U HEOpraHMYeCKo XUMUHU B 11 Kiacce ocyliecTBIsIETCS yepes
MCIIOJIb30BAaHUE KaK OOUIMX E€CTECTBEHHO-HAYYHBIX MOHSTHH, TaK M TMOHSATUH, SABJIAIONIMXCS CUCTEMHBIMHU ISl OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11ue ecTeCcTBEHHO-HAy4YHbIE IMOHATHS: HAy4yHbIA (DaKkT, rumoresa, 3aKOH, TEOPHsl, aHAIU3, CUHTE3, KiaccCU(pHUKaius,
NEePUOANYHOCTb, HAOJI0/IEHUE, SKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHNUE, SIBJICHHUE.

®usuka: Marepus, dHEPrus, Macca, aroM, JJEKTPOH, NPOTOH, HEHUTPOH, HOH, W30TOIl, PAJAMOAKTUBHOCTb, MOJIEKYJIA,
HHEPreTUUECKU YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIWYMHBI M €IUHHIIBI UX
U3MEPEHNUs, CKOPOCTb.

buonorus: kierka, opraHumsM, 3KocHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHThI, BUTAMHHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadusi: MuHepabl, TOpHbIE TOPOIbI, TOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.



TexHonorus: XUMHNYCCKas1 IMPOMBIIIJIICHHOCTD, MCTAJIIIYPIrus, IMPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaJIOB,
CEIIbCKOXO03SMCTBECHHOE IMPON3BOACTBO, IMHIICBAA ITPOMBIIINICHHOCTD, (I)apMaHeBTI/I‘-IeCKaSI IMPOMBIINIJICHHOCTDb, IIPOU3BOJACTBO
KOCMCTHYCCKUX IIPpCIIapaToB, IPOU3BOJACTBO KOHCTPYKIIHOHHBIX MATCPHUAJIOB, 3JICKTPOHHAA IIPOMBIIIJNICHHOCTb, HAHOTCXHOJIOT'HH.

[INMTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XMMHWU HA BA30OBOM YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATbDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS OOYYalOIMMHUCA MPOrpaMM CpEeIHEro OOIIEero
oOpa3oBaHHs (JIMYHOCTHBIM, METAlpPEAMETHBIM M TpeIMeTHbIM). HaydHo-MeTonuueckol OCHOBOM Mg pa3pabOTKu
IJIAaHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS MIPOTrpaMM CPEIHETO 00IIEro 00pa30BaHus ABISAETCS CHCTEMHO-IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS NpEaMeETa
«XUMHs» Ha YPOBHE CPEIHET0 OOIIET0 00pa30BaHusl BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE:

0CO3HaHUE 00YYaIOIIMMUCS POCCUICKON rpaskJaHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEJEIICHUIO;

HaJIMYUe MOTUBALUMU K 00yYEHUIO;

L[EJICHAIIPaBICHHOE DPAa3BUTUE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW M HCTOPHUUECKHUX
TpaauLil 6a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOY4YalIIMXCAd PYKOBOACTBOBAThCS B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, MIPUCYIIUMH LIETIOCTHOW CUCTEME XMMUYECKOTO 00pa30BaHMUs;

HaJM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYIbTYPhl U CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pe3ysbTaThl OCBOCHMS TMpeaMeTa «XHUMHs» JOCTUTaloTCs B E€AUHCTBE Y4YE€OHOM W BOCHHUTATENbHOU
JEeSTEIBHOCTH B COOTBETCTBUM C TYMAaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJCATaAMU
POCCHIICKOTO Tpa)kITaHCKOTO OOIEeCTBA, MPUHATHIMA B OOIIECTBE HOPMAMH W TpaBWJIAMU TMOBEACHMS, CHOCOOCTBYIOIIMMU
IpoleccaM CaMOIMO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00yYarOIIUXCSl.

JIMYHOCTHBIE pPe3yJbTaThl OCBOEHHS IMpenMera «XUMHUs») OTpPakaloT CHOPMUPOBAHHOCTH OIbITA O3HABATEJIbHON U
MPAKTUYECKOHN AEITEeIbHOCTH 00yUYaloIUXCsl 10 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:



1) rpaxaaHCKOro BOCIMTAHUSA !

OCO3HaHMSI O0YYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUSI K 3aKOHY U MPABOMOPSIIKY;

MIPEJCTABIICHHS O COLUAJIBHBIX HOpMAaX U MPaBUIaX MEXIMYHOCTHBIX OTHOILICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MEATEILHOCTH TIPH CO3JaHWHM YUYEOHBIX IIPOCKTOB, PEIICHUH YYCOHBIX U
MMO3HABATENbHBIX 3a]1a4, BHIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI APYTUX MPU aHAJIU3€ PA3IMYHBIX BUIOB
y4eOHOU NesITENbHOCTH;

2) IATPHMOTUYECKOT0 BOCTTUTAHUSA .

LIEHHOCTHOTO OTHOILIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIENIO0 OTEYECTBEHHOW XUMHUH;

yBaXXEHUSI K MPOIIECCY TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS XUMHHU, OCO3HAHHUSA TOTrO, UTO
JOCTIKEHUSI HAYKH €CTh Pe3yJIbTaT IJIUTEIbHBIX HAOMIOJACHHM, KPOMOTIMBBIX IKCIEPUMEHTATBHBIX MOMCKOB, MOCTOSHHOTO
TpyJAa YYEHBIX U PAKTUKOB;

MHTEpeca M MOo3HaBaTEIbHBIX MOTHUBOB B MOJYYECHUHU U MOCIEAYIONIEM aHaiun3e MHGOPMAIIMU O MEePEAOBBIX JOCTUKEHUSIX
COBPEMEHHOW OTEUYECTBECHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYallMM, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU, WU TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHE U MOCTYINKU CBOMX TOBAPUILEH C MO3UIIUA HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHUE MOCIEICTBUM 3TUX MMOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEW 3I0pOBOr0 W 0e30MacHOro olpasa >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOro/IeHus MpaBuil 6€30MacHOT0 OOpaIeHus ¢ BEECTBAMHU B OBITY, TOBCEAHEBHOM JKU3HU U B TPYIOBOM JEATEITHLHOCTH,

MOHUMAaHUS [IEHHOCTU TPaBUJI MHAUBUAYATHFHOTO U KOJUICKTUBHOTO O€30MAaCHOTO MOBEJACHUS B CUTYAIUAX, YTPOXKAIOIINUX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HAHMUSI TIOCJIC/ICTBUI U HEMIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aTKOT0JIsl, HAPKOTHUKOB, KYPEHHUSI);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4EOHO-UCCIIEA0BATEILCKOM AEATEILHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOHN U



IPYTUX BUJIAX ACSITEIBHOCTH;

YCTAHOBKH HAa aKTUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 3a]a4 COLIMAIbHON HAIIPaBJIECHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI);

MHTEpeca K MPaKTUYECKOMY U3YUECHHUIO MPOQeccHil pa3IudHOTO POja, B TOM YHCIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUM 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYAOBOU NESATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HHAMBHIyaJIbHOM TpaeKTopuu 00pa3oBaHMs, Oyayiied mpodeccuu U peanu3aluu
COOCTBEHHBIX XU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEN K XMMHUHM, UHTEPECOB M MOTPEOHOCTEN
00I11eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU LEIeCO00Pa3HOr0 OTHOUIEHUSI K MPUPOE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJI€;

NOHMMAaHUA TJ00alIbHOIO XapakKTepa HKOJIOIMYECKHUX MpoOJieM, BIUSHUS SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIb;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJb30BAHUA JIOCTMOKEHUMH XMMHHM JJIA PEUIEHUS BOIPOCOB  PalMOHAIBHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATUS JEWCTBUM, NIPUHOCAIIMX BpEl OKpYKAlOWIeW IPUPOAHOU Cpene, YMEHHMS NIPOTHO3UPOBATh
HeOIaronpusITHbIE IKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIMYusl Pa3BUTOIO 3KOJOTMYECKOTO MBIIUICHHUS, DKOJOTHYECKOM KyJIbTYpbl, ONbITA AEATEIBHOCTH DSKOJOTHYECKOU
HAaIlpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMMHM B II03HABATEIIBHOW, KOMMYHHUKAaTUBHOM M COLUMAJIBHOW IIPAKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSATH UJIE0JIOTMH XeMo(hoouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOMH
IIPaKTUKH;

NOHMMAaHUA CTIeUM(UKH XUMUU KaK HayKH, OCO3HaHMs €€ posid B (POPMUPOBAHUU PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
CO3/IaHUU IEJIOCTHOTO MPEACTaBICHUS 00 OKpPYKaIOIeM MUpPE Kak O €IWHCTBE MPUPOJBI U YEJIOBEKa, B MO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHuH NpoOIeM COXpaHeHUs MPUPOTHOTO PaBHOBECHS,

yOEXKJIEHHOCTH B 0COOOM 3HAUMMOCTH XUMHH JUIsl COBPEMEHHOM MBUIIM3AIMU: B €€ TYMAaHUCTUYECKON HAMPaBIEHHOCTH U
BAXHOM pOJM B CO3/IaHMM HOBOM 0a3bl MaTepUalbHOW KyJBTYpbI, PEUIEHUH TII00aJbHBIX MPOOJEM YCTOHYMBOTO pPa3BUTHUS
YeJIOBEUECTBA — ChIPhEBOM, YHEPreTUYECKOM, MUIIEBOM U SKOJOTMYECKOM 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00€CTIeUeHUN



YCJIOBUH YCHEIIHOTO TPYAa U IKOJIOTUYECKU KOM(POPTHON KHU3ZHU KaXkI0T0 YjieHa 00IIECTBa;

€CTECTBEHHO-HAYYHOI I'PaMOTHOCTH: MOHUMAaHHUS CYITHOCTH METOAOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH MCIOJIB30BaTh MOJIyYaeMble 3HaHUS JJI aHAIN3a U OOBSICHEHUS SIBJICHUI OKPY’KAOIIEr0 MUpa U MPOUCXOASIINX B
HEM M3MEHEHUI, YMEHHs JeJaTh 00OCHOBaHHBIC 3aKIIIOUEHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOMIMXCS JAHHBIX C IENbBIO
MOJIyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAaHUS [UIsl PEIIEHUs NPOOJEM B PEATBHBIX KU3HEHHBIX
CUTYaIUIX;

MHTepeca K O3HAHUIO U UCCIIEI0BATEIbCKON JESITEIbHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HEIPEPhIBHOMY OOpa3oBaHUI0 M CaMOOOpPa30BaHUIO, K AKTUBHOMY IOJyYEHHIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX chepax npodeccuoHanbHOM NesITeTbHOCTH.
METAINPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe Pe3ysbTaTbl OCBOCHHSI YYEOHOro MpeaMeTa «XHMHs» Ha YPOBHE CpEIHEro oOIiero oOpa3zoBaHUs
BKJIFOYAIOT:

3HaUYMMBbIE JUIs1 (DOPMHUPOBAHMSI MUPOBO33PEHUSI OOYYAIOIIMXCS MEKIUCUUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEeHayYHbIE
MOHSTHS, OTPAXKAIOIINE HEIOCTHOCTh HAyYHOU KapTUHBI MUpa U crienu(UKY METOJOB IMO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX
Haykax (Marepus, BEUIECTBO, 3HEPTHUs, SIBICHHE, MPOLECC, CUCTEMa, HAayuHbIM (akT, MPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIIeI0BaHUE, HAOIIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpcajdbHble Yy4yeOHble JeicTBUs (TO3HABAaTENbHbIE, KOMMYHHUKAaTHUBHBIC, pEryJsTHBHbIE), OOeCreuYnBaroIne
dhopmupoBaHue GyHKIIMOHAIIBHOM IPaMOTHOCTH M COITUATILHON KOMITETCHITUN 00YUYarOIINXCS;

CHOCOOHOCTh  OOYYaroOUIMXCS HCIOJIb30BaTh OCBOEHHBIE MEXAUCUMIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLMATILHON MPaKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMU  Y4YE€OHBIMM  IO3HABaTEJIbHBIMHU,
KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JEHCTBUSAMH.

OBjaieHue YHMBEPCAJbLHBIMH Y4€OHbIMH NO3HABATEIbHBIMH J1eHCTBUSIMMU:

1) 6a30Bble JIOrHYECKHUE TeHCTBHUA:

CaMOCTOSATENbHO (POPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsITh UeIU AeTENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCUTH PE3YJbTAThl IE€ATEIbHOCTH



C MOCTaBJICHHBIMU LIENISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JOTHYECKOTO MBIIUICHUS — BBIACIATh XapaKTEePHbIC MPU3HAKUA MOHATUN U
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHATHS IJIs1 OOBSICHEHHSI OTACTBHBIX ()aKTOB U SBJICHUH;

BBIOMpATh OCHOBAHMS U KPUTEPUHU I KJIACCU(UKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHA;

YCTaHABIIMBATh IPUYUHHO-CJIEICTBEHHBIEC CBSI3U MEXKY U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pacCykAeHUA (MHAYKTUBHBIC, JACIyKTUBHBIC, [0 AaHAJIOTHUH), BBISIBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSX, (DOPMYITHPOBATH BHIBOABI M 3aKIIOUCHHUS,

IPUMEHATh B IPOLIECCE MO3HAHMA, HCIONb3yEMblE B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, MPEOOPa3OBBIBATH
MOJIETIbHBIE MTPEICTABICHHS — XUMUYECKHM 3HaK (CUMBOJI) 3JIEMEHTa, XUMU4eckas GopMyJia, ypaBHEHUE XUMUYECKOMN peakluu —
IpU PEIICHUH Y4eOHBIX IMO3HABATEJIbHBIX M MPAKTUYECKUX 3a/lay, NMPUMEHATh HA3BAaHHBIE MOJEIbHBIC IMPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEaKLUH.

2) 0a3oBbI€e MCCIEI0BATEIbCKHE e CTBUA:

BJIa/IETh OCHOBAMU METOJI0OB HAYYHOI'O MTO3HAHMS BEIIECTB U XUMUYECKUX PEaKLU;

dbopMynupoBaTh IEMH W 33Ja4d HCCIEAOBAHHWSA, HCIOIH30BaTh MOCTABICHHBIE W CAMOCTOSITENHFHO C(HOPMYIHPOBAHHBIC
BONPOCHI B KadecTBe HHCTPYMEHTA IIO3HAHUS W OCHOBHI i (DOPMHPOBAHUS THIOTE3bl IO TPOBEPKE NPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

BJIa/IETh HABBIKAMHU CAMOCTOSITENIFHOTO TJIAHUPOBAHUS M MPOBEACHUS YUYEHUYECKUX IKCIIEPHUMEHTOB, COBEPIICHCTBOBATH
YMEHHUS HaONoAaTh 3a XOJOM MPOIECCa, CAMOCTOSATEIBHO MPOTHO3MPOBATH €ro pe3ynbTar, (popmyimpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHUS, COCTABISITH 0OOCHOBAHHBIN OTYET O MPOJIETaHHOK paboTe;

pHOOpETaTh OMBIT YYCHHUECKON HCCIEN0BATENbCKON M MTPOEKTHOM JESATENbHOCTH, MPOSBISTH CIOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEIbHOMY ITOMCKY METOOB PEIICHUs MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO Pa3INYHbIX METOAOB MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MHGPOpMaluu (HayyHO-TIOMYJISIpHAs IUTEpaTypa XUMUUYECKOTO COJAEp KaHUS,
CIpaBOYHbIE TMOCOOMs, pecypchl MHTepHeTa), aHamuM3uMpoBaTh HH(OPMALMIO DPA3NUYHBIX BUJAOB M (OpPM MpeAcTaBICHUS,
KPUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(dbopMyTUpOBaTh 3aMpPOChl M MPUMEHSITH PA3IMYHBIE METOJBI MPU TOWCKE W oTOOpe HH(popManuu, HEOOXOMUMOU IS
BBITIOJTHEHMSI YYeOHBIX 3a71a4 OMPECIEHHOTO THIIA;

pHOOPETaTh OIBIT UCIIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH M PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMAIbHYIO (OpMY Mpe/icTaBieHus nHopManuu (CxeMbl, rpa@uKy, AUarpaMmbl, TaOJIUILIbI,



PUCYHKH U ApYyTHE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJICTBA MPHU pabOTE C XUMUUECKON MH(pOpMaIIMEeii: TIPUMEHATh MEXIPEIMETHBIE
(pu3myeckue U MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, (POpMyJIbl, aOOpeBHATYPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U IPEOOPA30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIITHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM J1eCTBUSIMU:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJE€ JUaNora W/WIM JUCKYCCUU, BBICKAa3bIBaTh WJCH,
bopMyIHpOBaTh CBOM MPEJIOKEHUS OTHOCUTENILHO BBIMTOJIHEHUS IPEIOKEHHON 3a1a4u;

BBICTYIIaTh C NPE3EHTAIUEN pe3yIbTaTOB IO3HABATENIBHOMN 1€ATEIbHOCTH, MTOTYYEHHBIX CAMOCTOATEIBHO UIM COBMECTHO CO
CBEPCTHUKAMM NPU BBIIOJHEHUH XUMUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEI0BAHUIO CBOMCTB M3Yy4aeMbIX
BELIECTB, peajiM3allii y4eOHOTO MPOEKTa M (HOPMYIMPOBATH BBIBOJABI 10 PE3yJIbTaTaM IMPOBENEHHBIX MCCIEIOBAHUN IMyTEM
COTJIACOBaHUS MO3ULMMA B X0/1€ 0OCYKIEHHSI U 0OMEHA MHEHUSIMHU.

OBiaieHue YHMBEPCAJIBHBIMH PEryJISTHBHBIMH 1CHCTBUAMMU:

CaMOCTOATEJIBHO IUIAHUPOBATh M OCYILECTBIATH CBOKO IMO3HABATEIBHYIO JIEATEIBHOCTB, ONpEAEsAs €€ LEeau U 3aJayd,
KOHTPOJIMPOBATh U 10 MEpPEe HEOOXOAMMOCTH KOPPEKTHUPOBATh MPEIAraeMblil arOPUTM ACHCTBUI MPHU BBITOJIHEHUH YUYEOHBIX U
MCCJIEI0OBATENbCKUX 3a/a4, BbIOMpaTh HanbOosee 3((EKTUBHBIN CIOCOO0 MX pEleHUs ¢ YYETOM MOJYYEHHsS HOBBIX 3HAHUWA O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUA Kypca « OpraHndecKas XuMusD» OTPakaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUA O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUHU B
MO3HAHWUU SIBJICHUM TPUPOIbI, B (POPMUPOBAHMM MBIUUICHUS U KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBbHON TIpaMOTHOCTH,
HEOOXOAMMOW Il PEIICHMsS] NPAKTUYECKUX 3a/lad U HIKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
IPUPOJHOM CPEAE;

BJIAZICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasl BKIFOYAET: OCHOBOMOJIAralOIIUE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM,
AJIEKTPOHHASI 000JI0UKA aToMa, MOJIEKYJia, BaJ€HTHOCTh, 3JEKTPOOTPUIIATEIILHOCTh, XUMUYECKas CBsA3b, CTPYKTYpHast ¢popmyiia
(pa3BépHyTast U COKpall€HHAs), MOJb, MOJIIpHAasi Macca, MOJISIPHBIA OOBEM, yriepoAHbINH CKeleT, (yHKUMOHAJbHAs TpyIia,



panuKal, U30Mepus, U30MEpbl, TOMOJIOTUYECKUHN PsAJZl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U a30TCOJAEpPIKAIINE COEIUHEHUS,
MOHOMEp, IMOJMMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHHs); TEOPUHM M 3aKOHbI (TEOpPHUS CTPOEHUs
opranndeckux BeniectB A. M. ByTnepoBa, 3aK0OH COXpaHEHUsI MACChI BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN A3bIK XUMUU;
MHUPOBO33PEHUYECKHE 3HAHHUA, JIEKANME B OCHOBE IMOHUMAHUSA MPUYMHHOCTH U CHCTEMHOCTH XHMHYECKHX SIBJIICHUH,
(bakToNornuecKue CBEIACHHS O CBOMCTBAX, COCTaBe, MOJIYYCHHMH W OE30MaCHOM HCIIOIb30BAHUHM BAKHEHIINX OPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM IEATEIHHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKH MOHSATUH, YCTaHABIMBATh X B3aHMOCBSA3b, HCIOIH30BATh
COOTBETCTBYIOIINE OHATHS IIPU OIIMCAHUH COCTABa, CTPOEHUS U MPEBPAILIEHUI OPTaHUYECKUX COEIMHEHUM;

c(OPMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHMUS MOJEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEépHyTOM, COKpalI€HHOM) (OpMyYJl OpPraHMYECKUX BEUIECTB M YPaBHEHUN XMMHUYECKUX pEaklWi, U3roTaBIMBaTh MOJEIH
MOJIEKYJI OPTaHUYECKUX BELIECTB JJI HIUTFOCTPALIMU UX XMMUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATh MPUHAUIEKHOCTh HM3YyYEHHBIX OPraHMYECKHUX BEILIECTB IO UX COCTaBy M
CTPOCHHIO K ONPEAEeNEHHOMY KJIAcCy/TpyIIe COEIUHEHUM (yTiIeBOIOPOAbI, KHUCIOPOJ M a30TCOAEpKalllue COECTUHEHMUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUsA Mo cucrteMatnyeckod HomeHkiatype (IUPAC), a takxe npuBOINUTH
TPUBUAJIbHBIE HAa3BaHUS OT/AEJIbHBIX OPraHWYECKHX BEUIECTB (3TUJICH, MPONUIIEH, alleTUJIEH, 3TUJICHTJIMKOIb, IITUUEPHH, (PeHom,
(dbopmainiblierus, aueTaibAerul, MypaBbHHasl KUCIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsI KHCIIOTa, CTEAPUHOBAsT KUCIIOTA, TJIFOK03a,
dbpykTO3a, Kpaxmal, eJUTI0JI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUABI XUMUUYECKOM CBSA3H B OPraHMYECKUX COCAMHEHUSAX (OAUHAPHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHATH MOJIO)KEHHSI TEOPUHM CTPOCHHUsI opraHumyeckux BemectB A. M. Bbyrtieposa mis
0OBSCHEHHUSI 3aBUCUMOCTHU CBOMCTB BEILLIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA THUIHMYHBIX
MPEJCTABUTEIICH Pa3IMUHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, dTaH, JITWICH, NMPOMNWJICH, aleTHIeH, OyTaaueH-1,3,
MeTuinOyTaaueH-1,3, 0eH301, METaHOJ, 3TaHOJ, 3TUJICHIJIMKOJb, INIULIEPUH, (EHOJI, aleTalbIeru, MypaBbUHas U YKCyCHas
KHCJIOTBI, TJIFOKO3a, KpaxMall, LEJUII0JI03a, aMUHOYKCYCHasl KHCIJIOTa), WUIHOCTPUPOBATh FEHETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKU YIIJIEBOAOPOTHOTO ChIpbs (HE(PThb, MPUPOIHBIA ra3, yroisb),
CIOCOOBI UX NEPEPadOTKU U MPAKTUUECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKU;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS MO XHMMHYECKUM YypaBHEHUSIM (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA WJIM MPOAYKTA PEAKIMHU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEILECTB HIIU



IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUN BIAJCTh CHCTEMOH 3HaHWUN 00 OCHOBHBIX METOAAaX HAyYHOTO MO3HAHHS, HCIOIb3yeMbIX B
XUMHHM TIPpH W3YYCHHHM BEIIECTB M XHUMHUECKHUX SBICHUU (HAOIIOACHHE, HW3MEpPEeHHE, JKCIEPUMEHT, MOJCIUPOBAHHUE),
HCITOJIh30BaTh CHCTEMHBIC XUMHUYCCKUE 3HAHUS IS MPUHATHS PEIICHUH B KOHKPETHBIX XKU3HCHHBIX CHUTYAIUSIX, CBA3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COOMIOAATH MpaBUia MOJIb30BaHUS XUMUYECKOM MOCY 101 1 TabopaTOpHBIM 000pyAOBaHUEM, &
Tak)Ke MpaBHJia OOpAIICHUsS C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH TIO BBITIOJHEHHUIO JaOOPaTOPHBIX XUMHYECKHX
OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOJHATh XUMUYECKUM SKCTIEPUMEHT (ITPEBpAIllCeHHs] OPTaHUYECKUX BEIIECTB
MIpU HArpeBaHUU, MOJyUYCHHE dTUJICHA U U3YUYEHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEaKIIMM OPTaHMYECKUX BEIECTB, ACHATYpaIus
OENIKOB MPU HArpeBaHHUM, LIBETHBIE PEAaKLMU OEJIKOB) B COOTBETCTBUHU C MpPAaBWJIAMU TEXHUKH O€30MAaCHOCTU MPHU OOpaIEHUH C
BELIECTBAaMH M JIaDOpAaTOPHBIM OOOPYJIOBAaHUEM, MPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO 3KCIEPUMEHTa B (QopMme 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIUi 1 (OPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYI0 HWH(MOPMALNIO, TONydYaeMyl0 M3 pPa3HBIX
MCTOYHHUKOB (CpeaCcTBa MaccoBOil MHpopmanu, MHTEpHET U APyTHX);

c(hOpPMHUPOBAHHOCTh YMEHHUH COONIONATh MpaBWJIa SKOJOTHMYECKH IeJIeco00pa3HOTo TMOBEACHUS B OBITY U TPYIOBOM
JESTENIbHOCTH B LIETISIX COXPAHEHHS CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON CPEbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS
Ha JKUBBIE OPTaHU3MBl OMPEEIEHHBIX OPraHWYECKUX BEIIECTB, MOHUMas cMbicn mokaszarens [1/IK, mosicHaTe Ha mpumepax
CII0COOBI YMEHBIICHHSI U TTPEIOTBPAILIEHHUS NX BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YEJIOBEKa;

I 00YYaIOUINXCs ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/IOPOBBS: YMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUISL CIICTIBIX M CJIA0OBHUISIIMX OOYYAIOIIUXCS: YMEHUE HCIOJIb30BaTh PEbeHO-TOUCUHYIO CHCTeMy oOo3HaueHuit JI.
bpaiins s 3anucu xumMudeckux Gopmyi.

11 KITACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0IIast 1 HeOpraHuuecKasi XUMHUs OTPaKaoT:

c(hOpPMHUPOBAHHOCTH MPEICTABIICHUN: O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA, POJIU XUMUU B
MO3HAHUU SIBIICHUM TIPUPOJIBI, B (DOPMUPOBAHMM MBIIUICHUS W KYJbTYypbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON TPaMOTHOCTH,
HEOOXOJAMMOM Il PEIICHHsS] TPAKTUYECKUX 3a/ad U HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U



IPUPOJIHOM CpEXE;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUI, KOTOpasi BKIFOYAET: OCHOBOMNOJIAralOIUE MOHATUS (XUMUYECKUNA 3JIEMEHT, aTOM,
u30Ton, S-, P-, O- DIeKTpoHHBIE OpOWTANM aTOMOB, WOH, MOJEKyJa, MOJb, MOJSIPHBIH OOBEM, BaJCHTHOCTS,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas CBjI3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KPUCTAJUINYECKAsA PEIMIETKA, TUIBI XUMHUYECKUX PEaKIUH, PpaCTBOP, OJJIEKTPOJMTHI, HEIJIEKTPOIUTHI, 3JIEKTPOIUTUYECKAS
JUCCOLIMALINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOW pEaKUWH, XMMHUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI
(Teopust ANEKTPOJMTUYECKOM Juccolmalu, nepuogudeckuii 3akon [[. M. MenpaeneeBa, 3aKOH COXpaHEHUS MAcChl BEIIECTB,
3aKOH COXpPAHEHHUs W MPEBpaAICHUS SHEPIHHU MPU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKHUM SI3BIK XUMUH,
MHPOBO33pPEHYECKUE 3HAHUs, JeXKalue B OCHOBE IIOHMMaHUsA IIPUYMHHOCTH U CHUCTEMHOCTM XMMHYECKHUX SBJICHHH,
(akTOJIOrHYeCKHe CBEACHHUS O CBOMCTBAX, COCTABE, MOJyYEHHUU M 0€30IaCHOM HCIOJb30BaHUU Ba)KHEHUIINX HEOPIaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

c(hOpPMHUPOBAHHOCTh YMEHUMN BBISBIATH XapaKTepPHbIC MPU3HAKU MOHATUN, YCTAHABIMBATH UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIIUE NIOHATHUSA IIPU ONIMCAHUU HEOPTraHUYECKUX BELIECTB U UX NPEBPALLECHUM;

c(OPMHUPOBAHHOCTh YMEHUHN HCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIUKY JIJIi COCTaBJIEHUS (POpMyYJ BEIIECTB M ypaBHEHHI
XUMHUYECKUX peakuui, cucrtematudyeckyto HomeHkiatypy (IUPAC) u TpuBHaibHbIE Ha3BaHHUS OTIEIbHBIX HEOPraHUYECKHX
BEILECTB (yrapHbIi ra3, yrieKucIbli ra3, aMMHUak, raiméHas U3BeCTh, Heral€Has U3BeCTh, TUTHEBASI COJA, IUPUT U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHI OMNPENENATh BAJCHTHOCTb U CTENEHb OKHUCICHUS XMUMHYECKUX 3JIEMEHTOB B COEAMHEHMSX
pPa3IMYHOrO0 COCTaBa, BUJ XMMHYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs, METaJuIMuecKas, BOJOPOJAHAs) B COEIMHEHHUSX, THII
KPUCTAJUIMYECKOW PEIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJISIpHAs, UOHHAs, METAJUIMYECKas), XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTAHUYECKUX COEIUHEHHI;

c(OpPMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIC)KHOCTh HEOPTaHUUECKUX BEILECTB MO UX COCTABY K OINpPEAEIEHHOMY
KJIacCy/TpyIne COEAMHEHUN (MPOCThle BELIECTBA — METAIbl M HEMETaJUIbl, OKCHJbI, OCHOBAaHHUS, KHUCJIOTHI, amM(pOTepHbIE
TUAPOKCHUIIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUW PACKphIBaTh CMBICI mepuoandeckoro 3akona JI. M. MenzgeneeBa u 1eMOHCTPHPOBATH €TO
CUCTEMATHU3UPYIOIIYI0, OOBSICHUTENbHYIO U POTHOCTUYECKYIO (PYHKIIHH;

c(OPMUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh IJIEKTPOHHOE CTPOCHHE AaTOMOB XMMHUYECKHX 3JIEMEHTOB 1—4 mepuoaos
[Teproaunueckoii cucteMbl XUMHUYeCKuX deMeHToB JI. Y. MenmeseeBa, UCIOIb3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OpOUTATINY,
«IHEPreTUYECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M MX COEJUHEHUH IO
nepuoaam u rpynnaM [lepuoguueckon cucremsl xuMudeckux 3semeHToB 1. 1. Menneneesa;



c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepus3oBaTh (OMHUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, NOATBEPKIAATh CYIIECTBOBAHNE I'€HETUYECKON CBSI3U MEKIY HEOPIaHMYECKMMH BEIIECTBAMH C MOMOUIBIO
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

c(hOpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATH XMMHUUYECKHUE PEAKIUH MO Pa3IHYHbIM MpU3HAKaM (YUCIYy U COCTaBy
pearupyomux BEMIeCTB, TEIUIOBOMY 3(P(EKTy peakinu, U3MEHEHHUIO CTENEHEH OKHCIEHUS JIEMEHTOB, OOPaTUMOCTH pPEaKIIvy,
YYacCTHUIO KaTalln3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUI COCTABIISITH YPABHEHUS PEAKIUN pa3IMYHBIX THIIOB, MOJIHBIE W COKPAIICHHBIC YPaBHCHUS
peakiuii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHSI, PU KOTOPBIX 3TU PEaKLMU UIAYT 0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUIN MPOBOJUTH PEAKIIMHU, MOATBEPKIAIONINE KAUeCTBEHHBI COCTaB Pa3IUYHbIX HEOPTaHMYECKUX
BEILIECTB, PACIIO3HABATh ONBITHBIM MMYTEM UOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI PpaCKpbIBaTh CYIIHOCTbh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA IMOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajiaHCca ITUX PEeaKInid;

c(hOpPMHUPOBAHHOCTh YMEHUM OOBICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluy OT Pa3IMUHbIX (PaKTOPOB; XapaKTep
CMEUIEHUS! XMMUYECKOT0 paBHOBECHS B 3aBUCUMOCTH OT BHEIIHero Bo3aencTeus (npunuui Jle [latense);

c(OpMHPOBAHHOCTh YMEHUI XApPAKTEPU30BATh XMMUYECKUE MPOLECCHI, JIEKAUUE B OCHOBE MPOMBIIUIEHHOIO MOJYy4YECHHS
CEpHOI KHUCIIOThI, aMMHUaKa, a TakXke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYUYHBIX MPUHIUIIAX U IKOJIOTUUYECKUX
npo0semMax XMMHUYECKOTO MMPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUYMCIIECHUS C UCTIOIB30BAHUEM MOHATHS «MaccoBasi JA0JIsl BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIIECHHWI Ta30B MPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WK 00bEMY OJJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEILECTB, TEMJIOBOro 3((eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpPaHEHMS MacChl BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOIaTh MPaBUJIa MOJIH30BAHNS XUMUYECKON TTOCY 10 U 1ab0paTOPHBIM 000pyA0BaHUEM, &
TaK)Ke TpaBHiia OOpaIleHUus] C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMH TIO BBIMOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN TUTAHUPOBATH W BBITIONHITH XUMUUECKHUI DKCIIEPUMEHT (pa3yioKeHUE TEPOKCHIa BOJOPOAA B
MPUCYTCTBUM KaTalnu3aTopa, OMPEAETICHUE CPeAbl PACTBOPOB BEILIECTB C MOMOIIBI) YHUBEPCAIBHOTO WHIAUKATOPA, BIWSHUE
paznuyHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKIUHU, PEaKIMM MOHHOTO OOMEHA, KauyeCTBEHHbBIE PEAaKIUU Ha Cylbdar-,
KapOoOHaT- W XJOPUA-aHHOHBI, HAa KAaTHOH aMMOHHUS, PEIIECHHWE DSKCIEPUMEHTANbHBIX 3adady 1o TemMaM «Mertamibl» u
«Hemeramnbe») B COOTBETCTBUM C MpaBUJIAMU TEXHHUKH O€30MACHOCTH MpU OOpalleHHH € BEUIECTBAMHU U J1a0OPATOPHBIM



000OpyI0BaHUEM, MPEJCTABIATh PE3yJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMmMe 3amucu YpaBHEHHM COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYI0 HH(MOPMAILHUIO, TOJNy4YaeMyl0 M3 pPa3HBIX
MCTOYHHUKOB (CPEICTBAa MACCOBOI KOMMYHUKalUH, UHTEpHET U IpYyTruXx);

c(hOpPMUPOBAHHOCTh YMEHHUH COONIONATh MpaBWJIa SKOJOTMUYECKH 1eJIecOo00pa3HOro MOBEACHUS B OBITY U TPYIAOBOM
NEATEIIBHOCTHA B LEIAX COXPAHEHUS CBOETO 3/I0POBb M OKPY’KAIOLIEH MPUPOJHOU CPElbl, OCO3HABATh OMACHOCTH BO3ACHCTBHS
Ha JKHMBBIE OpPraHU3Mbl OIPEACIEHHBIX BEIIECTB, MOHMMas cMbica mokaszatens II/IK, mosicHATP Ha mnpumepax CcrocoObl
YMEHBILICHUS U MPEAOTBPAILICHUS X BPEAHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

U1 00YYaroUIMXCs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHUE NMPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJ1aX IIO3HAHUS BEIECTB U XUMUYECKUX SABJICHUM;

Ui CHENbIX M CIA0OBUIAMIMX OOydYaroLIUMXCs: YMEHUE HCHOJIb30BaTh PEIbe(HO-TOUEUHYIO0 cUCTeMy oOo3HaueHuid JI.
Bpaiins 1u1s 3anucu XuMU4eCKUX (GOpMYyIL.

TEMATHUYECKOE IINTAHUPOBAHHUE



10 KJTACC

Ne
n/n

HaumenoBanue
pa3aesioB u TeM
MPOrpaMMbl

KonuuyectBo yacos
Bcero KoHTpoJibHbIE
padoThI

Pazgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM

1.1

[Ipenmer
OpraHNu4eCcKoOu
xumun. Teopus
CTPOCHUSA
OpraHNu4YeCKHUX
coenuHeHu A. M.
bytneposa

Htoro no pazneny

Paznen 2. YrieBoaopoabl

2.1

2.2

2.3

2.4

IIpenenbubie
YTJIIEBOIOPOIBI —
AJIKaHbI
HenpenensHubie
YTIE€BOAOPOABIL:
QJIKEHBI,
aJIKa/INEHbI, AJTKUHBI
Apomarndeckue
YTIEBOIOPOABI
IIpupoausie
HCTOYHUKH
YTJI€BOAOPOAOB U
uX nepepadboTka

3

IIpakTH4eckue
padoThI

JyekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/ibHbIE PeCYPChI



Hroro no pazneny 13

Paznen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust

3.1 Crnupter. @enon 3
3.2 AJbaeruasl. 7 1
KapGonossie
KHUCJIOTHI. CIIOXKHBIE
3¢upsI
3.3 VriaeBoasl 3
Hroro no pazneny 13 1

Pa3znen 4. A3oTcoaepxamue opraHnyecKkue coeIuHeHust

4.1 AMUHEI. 3 1
AMHWHOKHMCIOTHI.
benku
Hroro mo pazneny 3 1

Paspnen S. BeicOKOMOJIEKY I PHBIE COCAUHEHUSA

5.1 [TnacTmaccer. 2
Kayuykn. Bonokna
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO 34 3
YACOB 10
[MPOTPAMME
11 KJIIACC
Ne HaumenoBanue KoanuecTBo yacoB
n/m  pas3aejioB U TeM Bcero KonTpoJbHbIe

MPOrpaMMbl padoThbI

IIpakTH4eckue
padoThl

JyekTpoHHbIE (HU(PPOBBIE)
o0pa3oBaTe/bHbIE PeCypChl



Paznen 1. Teopernueckue 0CHOBbI XUMUM
1.1 CrtpoeHne aTOMOB. 3
ITepuoanueckuit
3aKOH U
Ilepuonnueckas
CHUCTeMa XUMUYECKUX
snemenTtoB . U.

Meupeneena
1.2 CTpoeHue BellecTBa. 4
MHuoroob6pasue
BCILICCTB
1.3 XUMHUYECKUE PEAKIIH 6
Hroro mo pazneny 13

Pasnen 2. Heoprannueckasi Xumust

2.1 Meraiuib 6
2.2 Hemeramnsr 9
2.3 CBs3b 2
HEOPTaHUYECKUX U
OpPTaHHYECKHUX
BEILIECTB
Hroro no pazneny 17

Pa3zgen 3. XuMus 1 :KU3HbL

3.1 XUMUSA 1 KU3HDb 4
Hroro mo pazneny 4
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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