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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE CpelHEro oOuiero oopasoBaHusi pazpadborana Ha ocHoBe denepanbHOro 3akoHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUM K pe3yibTaTaM 0CBOeHHUs (eepaibHON
oOpa3oBarenbHONl mporpamMmbl cpennero obmiero ooOpazoBanus (POII COQO), npexacraBienHsix B DeneparbHOM
rocyaapcTBeHHOM oOpazoBaTenbHOM ctannapte COO, ¢ yuérom Konuenuu npenoiaBanusi yueOHOro npeaMera « XuMush B
oOpa3oBarenpHbIX opranu3auusx Poccuiickoil denepanuu, pealn3yrOMMX OCHOBHbIE O0pa3oBaTEIbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNokeHu#M «CTparerun pa3BuTusi BocnuTanus B Poccwiickoit ®Dexeparun Ha mnepuon no 2025 romax
(Pacnopsoxkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJI0B K pa3pabOTKe MporpaMMbl IO XUMHH, K ONPEIeSICHUIO 00Ie cTpaTerud 00y4eHUs, BOCTUTAHUS U
pa3BUTUS OOydYarOIIUXCs cpefcTBaMu ydeOHoro mpeamera «Xumwusi» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHuenrtyanbHble noioxkeHus GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COJIEpkKaHUs, Pe3yJIbTaTOB OOy4YeHUS H
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHKE, MOJy4aeMOe BBIITYCKHUKaMU 0011e00pa30BaTeIbHON OpraHu3alky, IBJISETCS HEOThEMIIEMOM
4acThI0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPILIAIOIIMM ATANlOM pealn3alyy Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOW CHCTEME XHMHUYECKOro oOpa3oBaHUs. JTH LIEHHOCTH KacaroTCs MO3HAHUS
3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYyphl YEJIOBEKa, a TaAKKe DKOJOTHYECKH 0OOCHOBAHHOTO
OTHOUIEHUSI K CBOEMY 3JI0pPOBbIO U MPUPOJHON cpene. Peanusyercs Xumuueckoe oOpa3zoBaHuE OOYYaIOIIMXCS HAa YPOBHE
cpenHero oOuiero oOpa3oBaHUS CpeACcTBaAaMH Yy4yeOHOTo mpeaMera «XHUMHs», COAEpKaHWE M IOCTPOEHHE KOTOPOIo
OlpeseNieHbl B MPOrpaMMe O XUMHUU C Y4YETOM CHEHU(PHUKKM HAayKd XUMUHM, €€ 3HAu€HUs B TMO3HAHMM IPUPOJBI U B
MaTepUaIbHON )KM3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIMX 1eJIel U MPUHIIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpesiHero obiero oopazoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIpaeT ocOOYIO0 poJib B COBPEMEHHOW IMBUJIM3ALUU, B CO3/IaHUU
HOBOI 0a3bl MaTepuabHOW KyJIbTyphl. OHa BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHHME PALMOHAIBHOIO HAYYHOI'O MBIIUICHHUS, B
CO3/IaHKE LIEJOCTHOTO MPECTaBICHUS 00 OKPYXAIOIIeM MUpPE KaK O €AUHCTBE IMPUPOBI U YETIOBEKa, KOTOPOe POPMUPYETCS
B XMMHUHU HA OCHOBE ITOHMMAaHHS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MUpPa, OCO3HAHUS B3aMMOCBSI3H MEXIY CTPOECHHUEM
BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSMU MPUMEHEHUS.



TecHO B3aMMOIEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HAYKAMM, XMMUS CTAJIa HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPHI,
HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TpyJa W JKM3HU Kaxaoro wieHa ooOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3ujareibHasl, Kak HayKa BBICOKMX TEXHOJOIHMI HampaBlieHA HA PELIEHUE INIOOATBHBIX MPOOJEM YCTOWYMBOIO pPa3BUTHUS
YeJI0BEYECTBA — ChIPbEBOM, SHEPTETUUECKOMN, MUILIEBO, SKOJIOIMUECKON 0€30IIaCHOCTU U OXPaHbl 310POBbL.

B cooTrBercTBUUM € 00LIMMU LENSIMU U MPUHIUIIAMH CPEIHEr0 OOLIET0 00pa30BaHUs COAEpKAHUE MpeaMeTa « XUMUs»
(10-11 xmaccer, 0a30BBIi YpPOBEHb HW3YyYEHUS) OPHEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYIbTYPHYIO MOJITOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYK0 UM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIIEIIHOTO BKIIFOUYEHHSI B JKU3Hb
colyyma, poJ0JKEHHsI 00pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMIOCPEJACTBEHHO C XUMUEH.

CocTraBislOmUMHA NpeaMeTa «XuMus» SBISAIOTCS 0a30Bble Kypchl — «Opranudeckas xumus» U «OOwmwas u
HEOpraHUYecKasl XUMUs1», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsl KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa3HaHUI
[0 HEOPraHWYECKON XUMMH (C BKJIIOUEHUEM 3HaHWM U3 OOIIed XUMHUK) U OpraHudeckoil xumuu. OopMupoBaHUE JAHHOM
CUCTEMbI 3HAHUU MPU WU3YYEHUHU NpeIMeTa 00ECIEeUnBAET BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usi BELIECTB Ha
OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa conepxkaHusi KypcoB — «Oprannueckas xumus» u «OO1as u Heopranudeckass XuMush» cHOpMHpOBaHa B
nporpaMme Mo XMMHU Ha OCHOBE CHCTEMHOIO MOJXOJa K M3YYEHHI0 y4eOHOro marepuaina v o0yclOBI€Ha MCTOPUYECKU
00OCHOBaHHBIM pPa3BUTHEM 3HAHUM Ha ONPEEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHnyecKoi XMMHH BELIECTBA
paccMaTpUBaIOTC Ha YPOBHE KIACCUYECKOM TEOPUM CTPOCHMS OpPraHUYECKUX COCIMHEHUH, a TakKe Ha YpPOBHE
CTEPEOXUMUYECKUX M BJIEKTPOHHBIX MPEJICTABICHUN O CTpOCHHMH BeliecTB. CBeAeHUs 00 M3ydyaeMblX B Kypce BEIIECTBaxX
JAI0TCA B Pa3BUTUU — OT YIIIEBOAOPOIOB JI0 CIOKHBIX OMOJOTMYECKH aKTUBHBIX COeAMHEHUI. B Kypce opranndeckoil XumMmuu
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs MEPBOHAYaJIbHbIE NPEICTaBICHUS O
XUMHUYECKON CBS3M, KIAaCCU(PUKAIMOHHBIX INpPU3HAKaX BEILECTB, 3aBHUCHUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHHUSA, O
XUMHUYECKOUN pEaKIIUU.

[Tox HOBBIM YTJIOM 3peHUS B IpeAMeTe « XUMHUsD 0a30BOT0 YPOBHS PACCMATPUBAETCS M3YUEHHBIN HA YPOBHE OCHOBHOTO
oO01ero o0pa3oBaHusl TEOPETUUECKHUI MaTeprall U (PaKTOJIOTMUYECKHE CBEICHHSI O BEIIeCTBaX U XUMHUUYECKOW peakiuu. Tak, B
YaCTHOCTH, B Kypce «O0111ast 1 HeopraHM4ecKasi XuMusD» 00y4arouMcs MPeoCTaBIseTCs] BO3MOKHOCTh OCO3HATh 3HAUCHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTMYECKUX MO3UIUH, TIy0Ke MOHSATh UCTOPUYECKOE U3MEHEHHE
(YHKIHIA 5TOTO 3aKOHA — OT 0000IIAIOIIEH 10 00BICHSIONICH 1 MPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX M NMPUMEHEHHH, a TAKKE O
XUMHUYECKUX PEAKIUAX, X CYINIHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUs AomoiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
coliepKaHUsl, UMEIOIUMH KYJIbTYPOJOTUYECKUM M TPHUKIAJAHONW XapakTep. OTH 3HAHMUS CHOCOOCTBYIOT IOHHUMAHHUIO
B3aMMOCBSI3M XUMUU C IPYTUMHU HAYKaMHU, PACKPBIBAIOT €€ POJIb B TIO3HABATEILHON U MTPAKTUYECKON JEATEILHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCTIMTAHHUIO YBOKEHHsSI K IMPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUUYCCKUX MPUIOKEHUN XUMUH,
MIOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBATHCS B OOILIECTBEHHO M JUYHOCTHO 3HAYMMBIX NpOOJIEMaX, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIIMBATh HMH(OpPMAIMIO U TPUMEHATh €€ NJis TOMOJHEHUs 3HAaHWM, PEIICHUsS HUHTEJUICKTYaJbHBIX U
AKCIIEPUMEHTATILHBIX HMCCIIEIOBATEILCKAX 3a7ad. B 1memoM coaepikanue ydeOHOTO MpeaMeTa «XHMHS» JTaHHOTO YPOBHS
M3YUYCHHS] OPUEHTUPOBAHO HA ()OPMUPOBAHUE Yy OOYUAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI sl MOHUMaHUS (Dri1ocohCKux
UJeH, TAKUX KaK: MaTepruaJbHOE SIMHCTBO HEOPTAHUIECKOTO U OPTaHMYECKOTO MHPa, 00YCIIOBIIEHHOCTh CBOMCTB BEIIECTBUX
COCTaBOM W CTPOEHUEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHUN MyTEM SKCIEPUMEHTA W PEUICHUS MPOTUBOPEUUM MEXKITY
HOBBIMH (DaKTaMU U TEOPETUYECKUMHU MPEMOCHITKAME, OCO3HAHKUE POJU XUMUU B PEIICHUH IKOJIOTHYECKUX TTPOOIIeM, a TaKKe
po0JIeM cOepeKeHUsST YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3TaHMS HOBBIX TEXHOJIOTHI M MAaTePUAJIOB.

B nnane pemeHust 3a7a4 BOCIUTAHUA, Pa3BUTHSA U COIMATIU3AUKA OOYYArONIUXCS MIPUHATHIE MPOTPaMMOM M0 XUMUU
MTOIXO/IBI K OMIPEACIICHUIO COIEpKAHUS M TTIOCTPOSHUS MpeIMeTa MPeyCMaTpUBaOT POpMUPOBAHUE YHUBEPCATBHBIX YICOHBIX
JEUCTBUN, UMEIONMX 0a30BO€ 3HAYCHUE IS PA3IUYHBIX BHIIOB JEATCILHOCTH: PEIICHHS MpoOJeM, ITOMCKa, aHaln3a U
00paboTku mHMOpMAIUU, HEOOXOAUMBIX JUIsI TPHOOPETEHHS OMbITa MPAKTHUYECKOM M UCCIEI0BATEIbCKON JIEITEIbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUH XUMUHU.

B npakTuke npenoiaBaHus XMMUHM Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHUs, TaK U Ha YPOBHE CPEHEr0 00IIero
oOpa3oBaHus, TPU OMPEACIICHUU COJEPKATCIBHON XapaKTEPUCTUKU IeJel W3y4YeHHUs TMpeaMeTa HalpaBiICHHEM
MEPBOCTCTICHHOW 3HAYUMOCTH TPAIUIIMOHHO TpHU3HAETCS (OPMUPOBAHWE OCHOB XHWMHUYECKOW HAayKH KakK OO0JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON JIEITEIILHOCTH YeJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.
C MeToan4ecKoi TOYKU 3pEHUs TaKOW MOIXO0/I K ONPENCIICHHUIO 1IeJIeH N3ydeHUsI PEMETA SIBIISETCS BIIOJHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIAMU U3Y4YeHHs IpeameTa «Xumus» Ha 6a3zoBoM ypoBHe (10 —11 ki)
SABIISTFOTCS:

e (opMupoBaHUE CUCTEMbI XMMHUUECKIX 3HAHUM KaK BayKHEHIIIEH COCTaBISIONIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA,
B OCHOBE KOTOPOIl JIeKaT KJIIOUEBbIE MOHATHS, (PyH/IaMEHTAIbHbBIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHUE M TOHUMAHHE CYIIHOCTH JOCTYMHBIX OOOOIIEHWHA MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHUE C
UCTOpUEN UX PA3BUTHUS U CTAHOBJICHHUS;

e (QopMupoBaHuE U PA3BUTHUE NPEICTABICHUNA O HAYYHBIX METOJAX IO3HAHUS BEIIECTB M XUMHUYECKHX pPEaKIUH,
HEOOXOAUMBIX Ul MPUOOPETEHHUs] YMEHUM OPUEHTHPOBATHCS B MUPE BEIIECTB U XMMHUYECKHUX SBJICHUN, UMEIOLIUX
MECTO B IIPUPOJE, B MPAKTUYECKON U NOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHI M CHOCOOOB JAESATEIBHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U OOBICHEHHEM XHMHYECKOTO
AKCIIEPUMEHTA, COOIIOJIEHUEM MPaBUI 0€30MaCHOT0 O0paIeHUs C BEIIECTBAMHU.

Hapsiny ¢ aTuM, coziep:kaTesibHas XapakTEPUCTHKA LIeJIEH U 3a/1a4 U3y4EeHHM IIPEeMETa B IPOrpaMMe 10 XMMHUHU YTOUYHEHA
U CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMU NPUOPUTETAMH B CHUCTEME CpelHero obmiero oOpazoBaHus. CeronHs B
IpenojaBaHUM XUMHUHU B OOJbIIEH CTENEHU OTHAETCS MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusl O0y4deHHs,
OpUEHTHUPOBAHHOW HA MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3alyy, BIaJACOUIEro He HabopoM 3HaHMM, a
(YHKIHMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHMSIMHU AaKTHMBHOIO TOJyY€HMs] 3HAaHUW U NMPUMEHEHHUS HUX B
peanbHOM KU3HM JUIS PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3y4YEHUHU MNpeaMeTa «XUMHUsSD TOMUHUPYIOIIEE 3HaYeHUE MPUOOPETAI0T TaKue LETu U 3aJauH,
KaK:

ajganTanus OOydYarolMXCsl K YCIOBUSAM JWUHAMUYHO pa3BUBAIOIIETOCS MHpPA, (HOPMUPOBAHHE HWHTEIIEKTYaJbHO
Pa3BUTON JTUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX PEILIEHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYALUSAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHue y 00y4daromUXcsl KJIFOYEBBIX HABBIKOB (KIHOUYEBBIX KOMIETEHIINN), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE
JUTSL pa3IIMYHBIX BUJIOB JIEATEILHOCTHU: PEIICHUs MPOoOJIeM, MorcKa, aHamu3a 1 o0paboTku uHpOopMauu, HEOOXOIUMBIX IS
MpUOOPETEHUS ONbITA IEATEIbHOCTH, KOTOpask 3aHUMAET BAXKHOE MECTO B MO3HAHUM XUMUH, & TAKKE JJI1 OUEHKH C TO3ULIUN



AKOJIOTHUYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOIHYIO
cpeny;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydJaromuXcsi: CIOCOOHOCTH
CaMOCTOSITENILHO MPHUOOPETaTh HOBBIE 3HAHUS 1O XMMHUU B COOTBETCTBHH C KHU3HEHHBIMU MOTPEOHOCTSIMH, MCIOJB30BATh
COBpEeMEHHBbIC WH(OPMAIMOHHBIC TEXHOJOTHH JJIsi TIOMCKAa WM aHajgu3a y4yeOHOW W HayIHO-TIOMYJISIPHON HH(pOpMAIUH
XHUMUYECKOTO COACPIKAHUS;

bopMHpOBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHUS, HAOIIOJATEIEHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJHMMBI, B YaCTHOCTH, TpPU IUIAHUPOBAHUM U TIPOBEICHUH
XHUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTAHHE y O0yJaronmxcs yOex IEHHOCTH B TYMaHUCTHYSCKOHN HAITPaBICHHOCTH XUMHUH, €€ BaXXHOU POJIM B PEIICHUN
rII00aBHBIX MPOOJIEM PAMOHAIBHOTO MPHUPOJIOINOIB30BaHUS, IOTOJHEHHUS DSHEPTEeTHUYECKUX PECYPCOB W COXpaHCHWSI
MPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpEKHOTO OTHOLICHHS K MPHUPOAEC M CBOEMY 3J0POBBIO, a TaKXKe
MPHOOPETEHUS ONBITA MCIIOJIb30BAHMUS IMOTYICHHBIX 3HAHUHN JIJIS IPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUsX, CBSI3aHHBIX C
XUMHYCCKUMH SIBIICHUSMHU.

B yueGHOM miane cpemHero o0miero oopa3zoBanus npeaMer «XuMus» 0a30BOr0 YPOBHS BXOJUT B COCTaB MPEIMETHOM
obactu «EcTecTBEeHHO-HAYUHBIC MTPEAMETHIY.

OOmiee 4yuCIO 4YacoB, OTBEACHHBIX JJISi M3YyYEHHMs XMMHUHU, Ha 0a30BOM YpOBHE CpeIHEro oOIiero ooOpa3oBaHUS,
cocraBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Hexenmo), B 11 kinacce — 34 gaca (1 gac B Heeio).



COLEP KAHUE OBYYEHUA 10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeameT opraHnyecKoi XMMHUM: €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAYCHUE B ITOJIyYCHUHU HOBBIX BEIIECTB U MAaTEPHUAIIOB.
Teopust crtpoenusi opranmdeckux coeauHeHuit A. M. bytiepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIE (OPMYIIBI
OpPTraHUYECKUX BELIECTB. ['oMonorus, nzomepus. XUMUYECKAsS CBSA3b B OPTaHUYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIE
CBSI3U.

[IpencraBienne o0 KilacCU(pUKALMKM OpraHUYECKHX BemecTB. HoMeHKiaTypa OpraHMYeCKHX COEIUHEHHM
(cucremaTuyeckasi) U TpUBHAJIbHbIE HA3BAHUSI BAKHEHIINX MPEJCTaBUTENEH KJIAaCCOB OPraHMUECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METObl M3YYEHHs BEIIECTB M MX MPEBPAILCHHI: O3HAKOMJIEHHME C OOpa3laMH OpPraHUYEeCKUX
BEILIECTB U MaTepuajaMud Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHX BEIECTB, HAOMIOACHUE U ONMCAHHE
JE€MOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHUMYECKUX BEUIECTB NPU HArpeBaHuU (IUIaBlIEHUE, OOYTJIMBaHHUE U
ropeHue).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUNA PAA. MeTaH M 3TaH — MPOCTEMIINE MPEICTABUTEIN AIKAHOB:

(bu3MYecKue 1 XMMUYECKHE CBOMCTBA (PEaKIMK 3aMELIEHUSI U TOPEHM S ), HAXO0XKIEHHUE B IPUPOJIE, OTYyUYEHUE U TPUMEHEHUE.

ATIKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN Psifl. DTWIEH U NMPONWIEH — MPOCTEUIINE NPEACTABUTENN AJIKEHOB:
¢uznueckne M XUMHUYECKHE CBOMCTBAa (peakuMu TUIPUPOBAHUS, TaJOT€HUPOBAHMS, TUIApATALUU, OKUCICHUS U
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u wmetunOyranuen-1,3: CTpoeHHE, BaXKHEHUIIME XHWMHUYECKHE CBOWCTBA (peakius
nonuMepusaiun). [lonyyeHne CHHTETUYECKOTO KaydyKa 1 PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKHUI psifl. ALIETUIIEH — MPOCTEHIINI PEACTaBUTENb ATKUHOB:
COCTaB, CTPOCHUE, PU3NYECKUE U XUMUYECKUE CBOMCTBA (PEaKuu TAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUAPATALIUU, TOPEHUS),
IIOJIy4YE€HHE U IPUMEHEHHUE.



Apensbl. benson: coctas, cTpoeHue, pru3nMUecKue 1 XMMUYECKHE CBOMCTBA (peaklUy rajJoreHUpOBAaHUS U HUTPOBAHUS),
HOJIydeHHE U TIpUMEHEHue. Tonyon: cocmas, cmpoenue, usuieckue u XumuyecKue ceoucmea (peakyuu 2ano2eHuposanusl u
HUMposanus), noayuenue u npumenenue. TOKCUYHOCTb apeHOB. [eHeTHueckas CBSI3b MEXIAY YIVIEBOAOPOJAMH,
IPUHAJUIEKAIIMMHU K pa3IMYHbIM KJIaccaM.

[IpuponHbIE HCTOUHUKH YTI€BOAOPOAOB. IIpupoaHblii a3 u nomyTHbele HeQTsAHbIE Ta3bl. HedTh u €€ npoucxoxaeHue.
Crioco6b1 mepepaboTKu HETH: NMEPEroHKa, KPEKUHT (TepMUYECKUH, KaTaAIMTUUYEeCKHi), muponus. [IpoaykTel nepepaboTku
He(TH, UX IPUMEHEHHUE B MPOMBIIINIEHHOCTH U B ObITY. KaMeHHBIN yroJyib U MPOAYKTHI €T0 MepepadoTKH.

OKClepUMEHTAIbHBIE METOJIbl HM3YYEHMs] BELIECTB M HX IpPEBpallleHU: O3HAKOMJIEHHME ¢ oOpaslamMu IiacTMacc,
Kay4yKOB M pe3uHbl, Koyekuuu «Hedte» n «Yroapy, MoaenupoBaHue MOJIEKYJ YTJI€BOJOPOIOB U IaJIOr€HONPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOJyUYEHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluucienus no ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
peaxiuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO U3 UCXOHBIX BEIIECTB WA MIPOAYKTOB PEAKIIIH).

Kucisiopoacoaep:kamue oprann4ecKue CoeAMHEHUA

[IpenenbHble OJHOATOMHBIE CUPTHL. METaHOM U 3TaHOJI: CTpPOEHHE, (PU3NUECKUE U XUMUYECKHE CBOICTBA (peakiuu ¢
aKTUBHBIMHM METaJUIaMHU, TaJIOT€HOBOJOPO/IaMHU, TOPEHUE), TpUuMeHeHue. BogopoaHbie CBs3M MeXay MOJEKyJaMu CIUPTOB.
JleficTBME METaHOJA U 3TAHOJIA HA OPTAaHU3M YEJIOBEKA.

MHoroaroMHble CIHUPTHI. DTWICHIJIUKOAb M T[JIUMUEPUH: CTpOeHue, (U3MYECKUEe U XHMMHYECKHUE CBOMCTBa
(B3auMoielicTBUE CO IIEIOYHBIMU METAJUIAMH, KAUYECTBEHHAs PEaKIsl HA MHOTOATOMHbIE CIIUPTHI). [[eficTBHE Ha OpraHu3m
yenoseka. [IpuMenenue riaunepusa u STUICHTJIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3nyecKkre u XumMuieckue cBoiictBa. TokcuunocTs enona. [Ipumenenue denona.

Anpaerunpl U xkemonwvl. DopManblIeTu, aleTalbACTU: CTpOeHHUE, (PU3MUYECKUEe U XMMHYECKUE CBOWMCTBa (peakuuu
OKHUCJIEHUS] 1 BOCCTAHOBJICHHSI, KAUECTBEHHbIE PEAKIIMHU), IOJyUYE€HUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeeibHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAss M YKCYCHas KHCJIOTBI: CTpOCHHE, (pU3UYECKUE U
XUMHUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME AJI Kilacca KUCIOT, peaklus dTepudukaium), NoJyuyeHUe U NpuMeHeHHe.



CrteapuHOBasi 1 OJICMHOBASI KMUCJIOTHI KaK MPEACTABUTENH BBICIIMX KapOOHOBBIX KUCIOT. Mbl1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxnble 3(Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHCIOT. ['Maponu3 cioxHbix 3¢upoB. Kupbl. ['Maponus kupos.
IIpumenenue xupoB. buonornyeckas poib KUPOB.

VYrieBoabl: cocTaB, Kiaccuukaius yriieBoJIoB (MOHO-, IM- U MoJucaxapusl). [oko3a — mpocTelmii MoHOCaxapua:
OCOOCHHOCTH CTPOECHUS MOJIEKYJbl, (U3UYECKHE W XMUMHUYECKHE CBOWCTBa (B3aumojeiicTBue c¢ rumpokcuoM meau(ll),
OKHCJICHME aMMHUA4YHBIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBIEHUE, OPOKEHHE TIIOKO3bI), HAXOXKIACHUE B MPHUPOJC,
npuMeHeHue, ouonorudeckas poiib. @orocuuTe3. PpyKkTO3a Kak U30MEp TIIFOKO3BI.

Kpaxman u uesmtonosa kak npupoaHbie noaumepsl. CTpoeHne Kpaxmaia U LHesuIon03bl. OUusndyeckue U XuMHYECKHe
CBOMCTBA KpaxMaja (TUAPOIN3, KaUeCTBEHHAS PEAKIIUSI C HOJIOM).

OKCnepUMEHTAIbHBIE METOJ(bl M3Y4YEHHUsS BEIIECTB W WX MPEBpAIlCHUI: MPOBEJACHHE, HAONIOJCHHE W OIHUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcusioM meau(1l)), MHOroaTOMHBIX CHUPTOB (B3auMoieicTBUE MulepuHa ¢ ruapokcuaom meau(Il)), anbaerunoB (OKUcIeHUE
aMMHadHbIM pacTBopoM okcupaa cepedpa(l) u ruapoxcumom meau(Il), B3aumoaelicTBue Kpaxmalia ¢ MOJAOM), MPOBEJACHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHON KHUCIIOTHI.

Pacuérnble 3anaumn.

Brruncnienus mo ypaBHEHUIO XUMUYECKON peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MM MPOIYKTa
pEeaKIuu Mo U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIIUH ).

A3oTcozepKalue OpraHnuecKue COeAMHEHUS.

AMMHOKHCIIOTHI Kak aM(pOTEpHBIE OpraHnyeckue coeuuenus. Gusndyeckne u XUMHUIECKHE CBONCTBa aMHUHOKHCIIOT (Ha
npuMepe riuvinuHa). buonornueckoe 3HaueHUE aMUHOKUCIIOT. [lenTusl.

benku xak mpupoHBIE BHICOKOMOJICKYJISIpHBIE coeuHeHus. [lepBruyHas, BropudHas U TPETUYHASI CTPYKTypa OENKOB.
XUMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIN3, ICHATYpallKsl, KaueCTBEHHBIE PEAKIIMU Ha OEJIKHU.

DKCIepuMEHTaIbHBIE METO/bl U3YUYCHUS BEIIECTB U WX MPEBpallleHUid: HAOII0eHNE U OMUCAHUE JEMOHCTPAIMOHHBIX
OTIBITOB: JICHATYypaIlvsl OCIKOB NP HarPEBaHUU, [IBETHBIC PEAKIINH OCITKOB.

BricokoMouieKyJIsIpHbIE COeIMHEHU S



OCHOBHBIEC TOHATUS XMMUHU BBICOKOMOJIEKYJISIPHBIX COEJAMHEHHI: MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, CTENEHb
MOJIMMEPU3AINH, CPEIHss MOJeKylsipHas macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJISPHBIX COCIWHEHUN —
HOJMMEPH3AIHS U TIOJTUKOHACHCAIHSL.

DKCIepUMEHTANIbHBIE METO/bl M3YUYEHHsS] BELIECTB M UX IPEBPAIICHUN: O3HAKOMIICHHE C 00pa3laMu MPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIyKOB.

MesxIpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBsi3ed IMpH H3y4eHMH opraHudecko xumum B 10 kimacce ocyliecTBiseTcs yepes
HCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK M MOHSATHH, SBISIOLIUXCS CUCTEMHBIMU JJISI OTIEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIEC TIOHATHSA: SIBICHUE, HAy4YHbIM (aKT, TUMOTe3a, 3aKOH, TEOpHs, aHalu3, CHHTE3,
KJ1accupuKalus, NepuoIUYHOCTb, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTMPOBAHHE.

®dusuka: MaTepus, PHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, YIHEPreTUUECKUNH YpOBEHb, BELIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHME BEIIECTBA, (PM3MUECKUE BETUUMHBI U €IMHULIBI UX H3MEPEHUS.

buonorus: knetka, opranusM, 6rocgepa, 0OMeH BELIeCTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTrMYECKU aKTUBHBIE BEILIECTBA
(Oenku, yrneBobl, KUPbl, (HEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPObI, TOJE3HbIE UCKOTIAEMBbIE, TOTINBO, PECYPCHI.

TexHomorus: mUIIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO THTAHUS, MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE W
KOCMETHYECKHE MpernapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.



COILEP KAHUE OBYYEHUSA 11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XUMUYeCKUH 37eMeHT. ATOM. SIIpo aToMa, U30TOMBl. DNEKTPOHHAsE 000J0YKa. DHEPreTHYeCKUE YPOBHH, IMOAYPOBHH.
AToMHBIE opOuTany, s-, p-, d- amemeHTh. OCOOCHHOCTH pACIIPEIEICHUs] MIEKTPOHOB 10 OPOHUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYypalis aTOMOB.

[lepnonmueckuit 3akoH u [lepnoandeckas cucrema xumudeckux anemeHToB /1. . MenneneeBa. CBsA3b NEPUOIUIECKOTO
3akoHa ¥ [leproauueckoil cucreMbl XUMUYECKHX 2i1eMeHTOB [. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUUECKHX 3JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CJIOKHBIX BEUIECTB MO TPYTIIaM
Y nIeproJaM. 3Ha4€HUE MTEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemecTBa. XUMHUUYECKash CBsI3b. BUIbl XUMHUUYECKOW CBS3M (KOBAJEHTHAsI HEMOJISIPHAA M MOJIApHAs, UOHHA,
MeTalinyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW XMMHUYECKOW CBA3M (OOMEHHBIA M JOHOPHO-AKIEMTOPHBIN).
Bonopoanas cBsA3b. BaneHTHOCTb. DIeKTpOOTpULATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI I AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IIOCTOSHCTBA COCTaBa BellecTBa. Wb
KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMYECKOW PEIIETKY.

[lonaTHEe 0 qUCIIEpCHBIX cucTeMax. VICTHHHBIE U KOJUIOUIHBIE PACTBOPBL. MaccoBasi 10J1s BEIIECTBA B PACTBOPE.

Knaccudukauusa Heopranuueckux coeauHeHuil. HoMeHknarypa HeopraHudeckux BellecTB. ['eHeTudeckas CBs3b
HEOPraHUYECKUX BEILECTB, IPUHAICKAIIMX K PA3TUYHBIM KJIACCaAM.

Xumudeckas peakiusi. Knaccupukarumss XUMHYECKUX PEaKIMid B HEOPTaHWYECKOW M OPraHMYeCKOW XWUMHUHU. 3aKOH
COXpPaHEHMS MACChI BEIIECTB, 3aKOH COXPAHEHHUSI U IPEBPALICHUS SHEPTUU IPU XUMUYECKUX PEAKIIUAX.

CKOpOCTh peakiui, €€ 3aBUCUMOCTh OT pa3nuyHbIX (akTopoB. OOpaTuMble peakiuuu. XHUMHYECKOE pPABHOBECHE.
@DaKTOPHI, BIUSAIOLIME HA COCTOSIHUE XUMUUECKOro paBHOBecHs. [Ipuniun Jle [latense.

Onexrponutuyeckas auccoruanus. CuibHble U cinalble 31eKTponuThl. Cpeaa BOJHBIX PAaCTBOPOB BEIIECTB: KHCIAas,
HEWTpasibHasl, meaoyHasd. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUY.



DKcnepruMeHTAIbHbIE METOIbI U3YUEHUS BEIIECTB U UX MPEeBpalleHUi: JeMoHcTpanus Tadnun «[lepuonnyueckas cucrema
xuMuueckux snemeHtoB [[. . MenaeneeBa», uzydyeHue Mojielied KPUCTAJUIMYECKUX PEIIETOK, HAOIIOJACHUE U ONHUCAHUE
JEMOHCTPALIUOHHBIX W JAOOPATOPHBIX OMBITOB (pa3liOKeHHE TMEPOKCHAAa BOJIOPOJa B TMPUCYTCTBUU KaTalu3aropa,
orpeereHre Cpeibl pACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIBHOTO MHIUKATOPA, PEAKIIMU HOHHOTO OOMEHa), MPOBEACHHE
pakTU4YecKoi padoThl «BiusiHue pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEeaKIIum.

PacuérHble 3anaumn.

Pacuétel Mo ypaBHEHUSIM XUMUYECKUX PEAKIUNA, B TOM YUCJIE TEPMOXUMUYECKHE PACUETHI, pACUETHI C UCMOJIb30BAHUEM
MOHSITUS «MAacCOBAasl A0JISI BEIIECTBAY.

Heoprannyeckasi xummust

Hewmeramel. [losmoxenue HemeraimioB B Ilepmommueckon cucreme xumudeckux sneMeHToB JI. M. MenpneneeBa u
OCOOCHHOCTH CTpoeHHUsI aToMOB. Dusnueckue CBOWCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpPUMEpPE KUCIOPO/a,
cepsl, pocdopa u yriepoaa).

XVMMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETANIOB (TajJlOT€HOB, cepbl, a30Ta, (ocdopa, yriepoja U KpeMHUS) U HUX
COEIMHEHU (OKCHUIOB, KUCIOPOACOAEPKAIUX KUCIOT, BOJAOPOIHBIX COSTMHEHHUI).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl. [Tonoxxenue metamioB B [leproaudeckoit cucreme xumudeckux sneMenToB . M. MenneneeBa. OcoOeHHOCTH
CTPOCHHSI DJIEKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmue ¢uinueckue cBoiicTBa MeTauioB. CrijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUIN P HAMIPSHKEHU METAIIOB.

XHWMHUYECKHE CBOMCTBA BAKHEUINIMX META/UIOB (HATpUM, Kalui, KaJbIIMH, MarHUi, aJlOMUHUN, IUHK, XPOM, XKeJe30,
Me€J1b) U UX COCIUHCHUH.

OO6mme crocoObl oTydYeHHsI MeTAIIOB. [I[puMeHeHre METANIJIOB B OBITY U TEXHHKE.

DKCNEPUMEHTAIbHBIC METOJIbl M3YUYEHUSI BEIIECTB M UX MPEBPALICHUIN: U3YyUYCHUE KOJUIEKIIMUA «MeTaulbl U CIUIaBbD»,
00pa3iioB HEMETAIIOB, PEIICHUE YKCIIEPUMEHTAIIBHBIX 33]1a4, HAOII0IECHUE U OTICAaHHUE JIEMOHCTPAIIMOHHBIX U TA00OPATOPHBIX
OMBITOB (B3aMMOJIEHCTBUE THUPOKCUJIA ATIOMHUHUSI C PACTBOPAMHU KHCIIOT M LIEIOYEH, KaUeCTBEHHbIE PEaKIMUHA KaTHUOHBI
METAJIJIOB).

Pacuétnrbie 3amaun.



Pacuérbl Macchl BeniecTBa Wi 00bEMaA ra30B MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WM O0BEMY OIJHOIO M3
YYacCTBYIOIIMX B PEAKIMU BEIIECTB, Pacu€Thl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUU, €CIH OJHO U3
BELIECTB UMEET IIPUMECH.

XuMHUA U )KU3Hb

Ponb xumun B oOeclieYeHUM SKOJOTMYECKOM, SHEPreTUYECKOM M MHILEBOW O€30MACHOCTH, Pa3BUTHH MEIULMHBI.
IloHATHE O HAyYHBIX METOJAX MO3HAHMS BELIECTB U XUMHUYECKUX PEAKLIAMN.

[IpencraBienust 06 0OUIMX HAYYHBIX MPUHIUIAX IPOMBIIUIEHHOTO MOIYYEHHs BAXKHEHIIINX BEIIECTB.

YenoBek B MHpEe BEIIECTB M MATEPHUANIOB: BAXKHEHIINE CTPOUTEIBHBIE MAaTe€pUalibl, KOHCTPYKIMOHHBIE MaTEpHUaJbL,
KpacKu, CTEKJIO, KepaMHUKa, MaTepuaJbl AJis JJIEKTPOHUKH, HAHOMATEepHaJIbl, OpPraHMUECKUE U MUHEpaIbHbIE YJOOPEHHUS.

XuMusi W 370pOBbE 4YEJIOBEKA: MpaBUia HCIOJNb30BAHMS JICKAPCTBEHHBIX IpENaparoB, MpaBujia O€30M1acHOTO
MCIIOJIb30BaHUs IPEnapaToB ObITOBOM XUMHUHU B MOBCEAHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMETHBIX CBS3€M MpU U3y4EeHUU OOIIe M HeopraHudeckol XxuMuu B 11 Kitacce ocyiiecTBiseTcs
Yyepe3 UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX TOHATUH, TaK U IOHSITHH, SIBJISIOIINUXCSA CHCTEMHBIMU JIJIS1 OT/AEIIbHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOT'O LIUKIIA.

OO11ue ecTecCTBEHHO-HAyUHbIe NMOHATHSA: HAY4YHBIH (DAKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHaJU3, CUHTE3, Kiaccu(UKalus,
NEPUOANYHOCTb, HAOJIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, SIBICHUE.

@®usuka: MaTepus, dJHEpPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIN, PAAUOAKTUBHOCTh, MOJIEKYJIA,
AHEPreTUYECKU YPOBEHB, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHUE BEUIECTBA, (DU3NYECKUE BEIMYMHBI U €MHUIBI UX
U3MEPEHUsL, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KOcHUCTeMa, Omocdepa, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMHHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TOPOIbI, TOJE3HbIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHomOrus:: XMMHYECKas MPOMBINIUIEHHOCTh, METAJUIyprus, MPOU3BOJACTBO  CTPOUTENBHBIX  MaTE€pUAJIOB,
CEJIbCKOXO3SICTBEHHOE MPOU3BOACTBO, MUILEBas MPOMBIIIIEHHOCTh, (papMalieBTHUECKasi MPOMBIIIEHHOCTb, TPOU3BOACTBO



KOCMCTHYECKUX Impernaparos, IMPpONU3BOACTBO KOHCTPYKINMOHHBIX MaTC€puaJIOB, OJICKTPOHHAA  IPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHUH.



IJNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOT'PAMMSBI 110 XUMHWHN HA BA3OBOM YPOBHE CPEJAHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TPeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS OOYYaIOIIUMHCS IMPOTPaMM CPEIHEro OOIIero
oOpa3oBaHusl (JIMUHOCTHBIM, METANpPEJAMETHBIM W MpeaMETHBIM). HaydHO-MeToauyecko OCHOBOM IS pa3paboTKu
IJIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS MPOTrpaMM CpPEIHEro oO0miero oOpa3oBaHUS SBISCTCS CHUCTEMHO-ICATEIbHOCTHBIN
MOJXO/I.

B cooTBETCTBUH ¢ CUCTEMHO-AEATENBHOCTHBIM MOAX0J0M B CTPYKTYPE JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPEAMETA
«XuMHUsI» Ha YPOBHE CPETHET0 00111er0 00pa30BaHus BBIJICIEHBI CICIYIOIINE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIUMHCS POCCHMCKONM TpaXITaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJIMuyue MOTUBAIUU K 00yUEHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHHM JIMYHOCTU HA OCHOBE KITFOUEBBIX IIEHHOCTEH M MCTOPUUYECKHUX
Tpaguiuii 0a30BOM HAYKW XUMHH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS B CBOEH ACATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH
YCTaHOBKaMH, MPUCYIITUMH LIEIOCTHON CUCTEME XUMHYECKOT0 00Opa30BaHMS;

HaJIMuue MPaBOCO3HAHUS HKOJIOTUUECKOMN KYIbTYpPhl U CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIC TJIAHBbI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHsS» JOCTUTAalOTCS B €JAUMHCTBE Y4YEOHOM W BOCIUTATEIIHHOU
NEATEIbHOCTY B COOTBETCTBUM C TYMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U
ujeajaMi POCCHMCKOTO TPaKIAHCKOTO OOINECTBa, NPHHATHIMA B OOIIECTBE HOPMAaMH U IpaBUJIaMH TOBEACHUS,
CIIOCOOCTBYIONTUMU TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YYaIOIIUXCSI.

JIngyHOCTHBIE PE3YyJbTAaThl OCBOCHUS MpeaAMeTa «XHUMHUS» OTPaXKarT CPOPMHUPOBAHHOCTH OIbITa MO3HABATEIBLHON U
MPAKTUYECKOMN JEATETLHOCTHA 00YUYarOIIUXCs TI0 peaiu3allii MPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YKCJIE B YaCTH:

1) rpaIaHCKOT0 BOCIIMTAHUS:



0CO3HaHUsI OOYYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sS3aHHOCTEN, YBAKEHHS K 3aKOHY U MPABOTIOPSJIKY;

MIPEICTABJICHUSI O COIIMABHBIX HOPMaX M MPaBUJIaX MEKINIHOCTHBIX OTHOIIICHUN B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTU TIPHU CO3JaHUM YYEOHBIX MPOCKTOB, PEIICHUH YYEOHBIX W
MO3HABATEIbHBIX 3aJ1a4, BBIIIOJIHCHUH XUMHUYECKUX SKCIIEPUMEHTORB,;

CITIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U apT'yMEHTHI IPYTUX MPH aHAIU3E PA3IMYHBIX BUIOB
y4eOHOH ACSATEIBHOCTH;

2) NIaTPUOTHYECKOTO0 BOCTIMTAHMSA

IIEHHOCTHOTO OTHONICHHSI K ICTOPUICCKOMY U HAYIHOMY HACIICUIO OTCUCCTBCHHOW XMMUH;

YBaXEHUS K TPOIECCY TBOPYECTBA B 00JACTH TCOPUH M MPAKTUYCCKOTO MPUMEHEHHUS XHMHH, OCO3HAHUS TOTO, YTO
JTOCTHKEHUS HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOAECHUN, KPOIIOTIMBBIX IKCIIEPUMEHTAIBHBIX MTOMCKOB, MIOCTOSHHOTO
TpyAa Y4EHBIX U MPAKTHUKOB,;

WHTEpeca U 03HABATEILHBIX MOTHBOB B TTOJIYYCHHUH U TIOCIIEAYIOIIEM aHaIu3e HH(OPMAITHH O MIEPEIOBBIX TOCTHKCHHSIX
COBPEMEHHOW OTEUYECTBECHHON XUMUU;

3) IyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHUS, ’THIECKOTO TIOBEICHHUSI,

CITIOCOOHOCTH OIICHHMBATh CHUTYAllMH, CBSI3aHHBIC C XMMHUYCCKUMHU SIBIICHHSAMHU, W NMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAThH CBOE MOBEICHUE U TTOCTYIKU CBOWMX TOBAPHINEH C IMO3HUIIMA HPABCTBEHHBIX U IMPABOBBIX HOPM U
OCO3HAaHUE MOCJIEACTBUM ITUX MTOCTYIKOB;

4) dbopMupoBaHUA KYJbTYPbI 310POBbSI:

IMOHUMAaHUS IIEHHOCTEH 37J0pOBOro M 0€301acHOr0 00pa3a XKU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIICHHS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOJIFOICHUS TIpaBWJI 0€30MacHOTO OOpallleHHsl C BelleCTBaMU B OBITY, MOBCEJHEBHOM >KU3HU U B TPYJAOBOM
JESITEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI WHIAWUBUIYAIbHOTO W KOJUJIEKTUBHOTO O€30MacHOTO TIOBEJCHUS B CHTYaIlUsX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJIEH;



OCO3HAHMUSI TIOCJICICTBUN U HENPUSITUSL BPEIHBIX MTPUBBIYEK (YIOTPEOJICHHS aJTKOT0Jisl, HAPKOTUKOB, KypEeHHUSI);

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Y4YEOHO-MCCIIEAOBATENbCKOW JESTENbHOCTH, OOIIECTBEHHO IOJIE3HOMH,
TBOPYECKOW M IPYTHX BUAAX JIEATEIBHOCTH;

YCTAHOBKM Ha aKTMBHOE YYaCTHUE B PEIICHUWU MPAKTHUUYECKUX 3aJlad COLMAJIbHON HANpaBJIEHHOCTU (B paMKaX CBOETO
KJ1acca, IIKOJIbl);

MHTEpeca K MPaKTUYECKOMY HM3yYeHUIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCJIE Ha OCHOBE NMPUMEHEHUS
MPEIMETHBIX 3HAHUHN TI0 XUMUH;

YBaXKEHUS K TPYAY, JIOJAM TPpyAa U pe3yJibTataM TPYJ0BON AEATEILHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJIMBHIYyaJIbHOM TpaeKTOpUU oOpazoBaHus, Oyayiiei mpodeccun U peanusaiuu
COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HUHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) 3K0JOrNYecKOro BOCIIUTAHMSA:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOE, KAK UCTOUYHUKY CYIIIECTBOBaHUS KU3HU Ha 3eMIIE;

MOHUMAaHUs TI00aTBFHOTO XapaKkTepa JKOJIOTHYECKUX MPoOJieM, BIUSHHUS SKOHOMHUYECKUX IMPOIIECCOB HA COCTOSTHHUE
NPUPOJTHON U COLUATTBHOU CPEIBIL;

OCO3HaHMUSI HEOOXOJUMOCTH HCIMOJB30BAHUSI JOCTIXKCHUN XUMHUU [JI1 PEHIEHUS BOMPOCOB  PAIMOHAIBHOTO
MIPUPOJIOTIOIB30BaAHUS;

AKTUBHOTO HENPUATUS JEUCTBUM, IMPUHOCAIIMX BpEI OKPYKAlOIIEW NPUPOJHON Cpene, YMEHHsS IPOTHO3UPOBATh
HEOIaronpusITHbIC SKOJIOTHYECKUE TTOCIEICTBUSI MPETPUHIMAEMBIX JCHCTBUN U MPEIOTBPAIIATh UX;

HaJlMyusl Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKOW KYJIbTYPhI, OMbITA AESITEIBHOCTH 3KOJIOTHYECKOM
HaIMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMHM B I103HABATEIHLHOM, KOMMYHMKATHUBHON W COLMAIBHOM MPaKTHKE,
CITOCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSTH UI€0JIOTHH XeMO(DOoOHH;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPAKTUKHU;



MOHUMAaHUA CTIeUN(PUKN XUMHUH KaK HAyKH, 0CO3HAHUS €€ posin B (GOPMUPOBAHUU PAIIIOHAIBHOTO HAYYHOT'O MBIIIIJICHHUS,
CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIeM MUPE KaK O €JMHCTBE MIPUPO/IBI U YEJIOBEKa, B MO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTE! U pEeIIeHUH MPOoOIeM COXPaHEHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XMMHUU JIJIsI COBPEMEHHOM IIUBIIIM3AIUN: B €€ TYMaHHCTUYECKON HAIpaBICHHOCTU
M BOXHOU POJIM B CO3AAHUU HOBOW 0a3bl MaTepHaIbHON KYJBTYpbI, PEIICHHH TTIO0AIBHBIX MPOOIEMYCTONYHNBOTO Pa3BUTHSA
YeJI0BEYECTBA — CHIPHEBOM, YHEPTeTUUECKO, IMUIIEBON U SKOJIOTUYECKOM O€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, 00eCIIeUeHUH
YCIIOBUH YCIEIIHOTO TPYAA U IKOJIOTUYECKU KOM(POPTHOM KU3HU KAXKIOTO YieHa 0OIIECTRa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHMMAHHUSA CYITHOCTH METOJOB MO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIOJb30BaTh IMOJy4yaeMble 3HAHUS Ul aHAIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOIIEro MHpa U
IPOUCXOSAIIUX B HEM U3MEHEHMI, YMEHUS JieJaTh 000CHOBAHHBIE 3aK/IIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS
JAHHBIX C IENBIO MOTYYSHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJB30BaTh XMMHUUYECKUE 3HAHUA U PEIICHUs MPOoOJIeM B PEallbHBIX KU3HEHHBIX
CUTYaIusX;

MHTEepeca K O3HAHMIO U UCCIIEI0BATENbCKOM 1€ATEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHIO U CaMOOOPA30BaHMIO, K AKTUBHOMY IOJYYEHHIO HOBBIX
3HaHUU IO XMMHUU B COOTBETCTBUU C )KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TPYia B Pa3IU4HbIX chepax mpo(ecCHOHANBbHOMN 1eATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE PE3YIbTaThl OCBOCHHUSI YU4€OHOTO TpenMeTa «XuUMHUsS» Ha YPOBHE CPEIHEro oOIero oOpa3oBaHMs
BKJTIOYAIOT:

3HAYUMBIE JIJ1s1 POPMUPOBAHUS MHUPOBO33PECHUS 00YJAIOITUXCSI MK IUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIIICHAYYHBIC
TIOHATHSI, OTpaAXKAIOIIHUE IEIOCTHOCTh HAYYHOM KapTHUHBI MHUpa U CHEHU(PUKY METOAOB IMO3HAHUSI, HCIOJb3yeMbIX B
€CTEeCTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPIus, sIBJEHUE, MPOLECC, CUCTeMa, HaydHbIM (DaKT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIIeIOBaHNE, HAOII0ICHUEe, N3MEPEHNE, IKCIIEPUMEHT U JIpyTHUe);



yYHUBEpCaJIbHbIe Y4YeOHbIe JAEeUCTBUS (IIO3HABATENbHbIE, KOMMYHHMKATHUBHBIE, PETYJISTUBHBIE), O0OECIEeYnBAOIINE
dbopmupoBanue HyHKIIMOHATEHOW TPAMOTHOCTH M COITUAIBHON KOMITIETEHIIUU 00YyYaroInXCs;

CIIOCOOHOCTh OOYYAIOIUXCSl HCIOJIb30BaTh OCBOCHHBIE MEXIUCIMIUIMHAPHBIC, MHUPOBO33PEHUECKUE 3HAHUSA W
yYHUBEpCaJIbHbIC YUeOHbIEC IEUCTBHS B TIO3HABATEIHLHOMN U COIMATILHON MpPaKTHKE.

MeranpeaMeTHble  pe3yJabTaThl  OTPAXKAIOT  OBJAJCHHE  YHUBEPCAIbHBIMU  YYEOHBIMM  IO3HABATEJIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JEHCTBUSAMH.

OBJiageHne yHMBEPCATbHBIMH Y4eOHBIMH TO3HABATEIbHBIMHY 1eHiCTBUSIMU:

1) 6a3oBbIe JIOTHYeCKHE IeHCTBUS:

CaMOCTOSITENIHO (POPMYIHPOBATh U aKTyaJIM3UPOBATh IIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENENATh LENU JCATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUM HUX JOCTHKEHUS, COOTHOCHUTH PE3YJIbTAThI
NEATEIBHOCTH C IMOCTABICHHBIMU LENSIMU;

HCIIOJIb30BaTh P OCBOEHUH 3HAHUW NMPUEMBI JJIOTHYECKOTO MBIIUIEHUS — BBIJAEIATh XapaKTEPHbIE IPU3HAKU ITIOHATUN U
yCTaHaBIUBATh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLME MOHATHUS AJIs1 OOBSICHEHUSI OT/IEIbHBIX (PAKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JJIs1 KJIACCU(DUKAIIMU BEIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY U3YYaEMbIMU SIBJICHUSAMU;

CTPOUTH JIOTMYECKHUE pacCykJAeHUs (MHIYKTHBHbBIC, IEAYKTUBHBIC, MO aHAJIOTHM), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH BHIBObI U 3aKIFOUECHHUS;

MPUMEHSATh B MPOLIECCE MO3HAHMS, UCIONb3YEMbIE B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, PEOOPa30BhIBAThH
MOJIEJIbHBIE TPEACTABICHUS — XUMUYECKUI 3HaK (CUMBOJI) AJIEMEHTa, XUMHUYecKas (popmyJia, ypaBHEHUE XUMUYECKON PeaKIuK
— MpU pelIeHNH Y4eOHbIX MO3HABaTENbHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJEIbHBIEC TPECTABICHUS IS
BBISIBJICHUS XapAKTEPHBIX PU3HAKOB U3YYa€MBbIX BEIECTB U XUMHUYECKUX PEAKIIMI.

2) 6a30BbIe HCCIEI0BATEIbCKIE AeCTBUA:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'O MO3HAHUS BEUIECTB U XUMUYECKUX PEAKLUN;

dbopMyIIMpoBaTh LENN U 33a4u HCCIEA0BaHNUs, UCIOIb30BaTh MOCTABIEHHBIE U CAMOCTOATEIHHO C(HOPMYINPOBAHHBIE
BONPOCHl B KayeCTBE WHCTPYMEHTa IMO3HAHUS M OCHOBBI JJIs1 (POPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE NPaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;



BJIa/IETh HABBIKAMH CAMOCTOSITEILHOTO TUTAHUPOBAHUS U MPOBEACHUS YYEHUUECKUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBATD
yMeHHs HaOII0aTh 32 XOJIOM MPOIECcCca, CAMOCTOSITEIFHO MPOTHO3UPOBATh €T0 Pe3ynbTar, (OpMyIHpOBaTh 00OOIIEHUS U
BBIBO/IBl OTHOCHUTENIbHO JOCTOBEPHOCTH PE3yJbTAaTOB HCCJIECAOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O MpPOJIETAHHOU
pabore;

OpUOOpETaTh ONBIT YYECHUYECKON HCCIIeOBATEIbCKON M MNPOEKTHOM MAESTENbHOCTH, MPOSBIATH CIOCOOHOCTH U
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY ITOMCKY METOJOB PEUICHUS MPaKTUYECKHX 3a/lad, NPUMEHEHHUIO Pa3IudyHbIX METOJ/IOB
MO3HAHUS.

3) padora ¢ uHpopMaLHeEii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UICTOYHUKAX HHPOPMALIUK (HAYYHO-TIONYJIIpHAs TIUTEpaTypa XUMUYECKOTO COACPKaHNUS,
CIpaBOYHbIE MMOCOOUs, pecypchl VHTepHeTa), aHaIU3UpPOBaTh MH(POPMAIUIO PA3IUYHBIX BUIOB U (OpPM IpelcTaBICHMUS,
KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEPOTUBOPEYNUBOCTH;

(dhopMyIHpoBaTh 3aPOChl U MPUMEHATh Pa3IMYHBIE METOBI MIPU MOUCKE U 0TOOpe HHbOpMalU, HEOOXOAUMOMN st
BBINIOJIHEHHSI YYEOHBIX 3a7]a4 ONPENEIEHHOTO TUIIA;

MpHOOpeTaTh OMBIT HCIOJIB30BAaHUS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH M PA3IUYHBIX TMOMCKOBBIX
CUCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTUMANIbHYI0 (GOpMYy TMpeacTaBieHuss HHPopManuu (CXeMbl, Tpaduku, JuarpaMmel,
TaOIHIIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAY4YHbIM SI3bIK B KayecTBE CpeACTBa MpU paboTe ¢ XUMHUYECKOW HHQOpManuen: NTPUMEHSThH
MEXIpeAMETHbIE ((PU3HMUECKUE U MATEMATUYECKHUE) 3HAKU U CUMBOJIBL, (DOPMYJIbl, a00pEeBUATYPbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U NMPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH.

OBjajieHUe YHUBEPCAJIbLHBIMM KOMMYHHUKATHBHBIMHU J1€CTBUAMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KJAaeMOl TeMbl B XOJ€ AMAIOTa W/WIM JAMCKYCCHHM, BBICKa3bIBaTh WJCH,
(bopMyIMpOBaTh CBOU MPEMAJIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHUS NPEIJIOKEHHOMN 3a/1auu;

BBICTYIATh C MPE3EHTALlMEN PE3yJIbTaTOB MO3HABATEIBHOMN 1€ATEIbHOCTH, MOJYUYEHHBIX CAMOCTOSTEIHHO I COBMECTHO
CO CBEPCTHUKAMHU MPH BBITOJHEHUH XUMHYECKOTO IKCIEPUMEHTA, MPAaKTHUYECKOH paboThl MO HCCIIEIOBAHUIO



CBOMCTB M3y4aeMbIX BEILECTB, pealiu3alii y4eOHOTo MpoeKTa U (GOpMYIUPOBATh BBHIBOABI MO PE3YJbTATAM MPOBEAEHHBIX
HCCJIETOBAHMM MyTEM COTIIACOBAHUSA MO3UIUI B X0/1€ 00CYKIeHUS 1 0OMEHAa MHEHUSIMHU.

OByajieHUe YHUBEPCAJIbHBIMH PeryJIATUBHBIMU 1eCTBUSIMH:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYIIECTBIIATh CBOIO MMO3HABATENIBHYIO JEATEIBHOCTD, ONpENeNsas €€ Leau U 3aJadH,
KOHTPOJUPOBATH U 10 MEPE HEOOXOAUMOCTH KOPPEKTUPOBATH MpejlaraeMblii aITOPUTM JI€UCTBUI MPHU BHIMOIHEHUN Y4€OHbIX
U UCCJIEeI0BATENbCKUX 3a/1a4, BbIOMpaTh Hanbosee 3pGeKTUBHBIN CIOCO0 UX PEIICHHS C YYETOM MOJyYeHHs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CAMOAHAaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHHS Kypca « OpraHn4ecKkass XUMUsSD» OTPAXKaroT:

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUN O XUMUYECKON COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIH XUMHUU
B MO3HAHUU SBJICHUM MPUPOBI, B (POPMUPOBAHUN MBIIUICHHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOM IS PEIICHHs] MPAKTHUECKUX 3aJad U IKOJIOTUYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpELIE;

BJIQJICHUE CUCTEMOW XMMHMYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE MOHITHS (XUMHUYECKUM 3JIEMEHT,
aToM, SJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJia, BAJCHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTD, XUMUYECKAs CBSI3b, CTPYKTYpHAs
dbopmyna (pa3BépHyTas U COKpaliéHHas), MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YTIEPOIHBIN CKeNeT, (YHKIIMOHAbHAS
rpynna, paavkaj, U30Mepus, U30MEPbI, TOMOJOTHUYECKUN Psii, TOMOJOTH, YTJIEBOAOPOIbI, KUCIOPOA U a30TCOAEpKaIIne
COCIMHEHHUS, MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (Teopus
CTPOCHUS OpraHnYecKux BemecTB A. M. ByTiepoBa, 3akoH cOXpaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUIMA
SA3bIK XHUMHWU; MUPOBO33PEHUYECKHE 3HAHMS, JISKAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX



ABJICHUM, (DAKTOJOTMYECKUE CBEJEHUSI O CBOMCTBAxX, COCTaBe, MOJYYEHUHM M OE30IaCHOM HCIOJIb30BAHUU BaXKHEHIIMX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBISBISATh XapakTEepHble NPU3HAKU TIOHATHM, YyCTaHABIMBAThH WX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHITHUS IIPU ONMCAHUU COCTaBA, CTPOEHUS U MPEBPALLCHU OPTAHUYECKUX COEIUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOJIB30BATH XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHYTOH, COKpamEHHON) (GOPMYIT OPraHMYECKUX BEIIESCTB U YPABHCHUN XUMHYECKUX PEAKITUHN, N3TOTaBINBATH MOJIEIH
MOJIEKYJI OPTaHUYECKUX BEUIECTB AJI MIUTFOCTPALMHI UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHMI yCTaHABIMBATh NMPUHAMIEKHOCTh U3YyUYEHHBIX OpPraHMYECKHX BEIIECTB IO MX COCTaBy U
CTPOCHHIO K ONPENEIEHHOMY KIIacCy/TpyIie COeAWHEHUH (YIJIeBOJOPOJIbl, KUCIOPOA M a30TCOJAEP)KAIUE COECTUHEHMUS,
BBICOKOMOJICKYJISIPHBIC COSIMHCHNS ), 1aBaTh MM Ha3BaHUs 10 cucteMaTnueckoit HomeHkiatype (IUPAC), a Takke mpUBOIUTH
TPUBUAJIbHBIE HA3BAaHUSA OTHAEJBHBIX OPraHWYECKUX BEUIECTB (ITUJIEH, MPONWIIECH, AlETUJIEH, 3TUJIEHTJIMKOJb, TIIUILEPHUH,
(denoun, popmanbaeru, aleTaibIeru, MypaBbUHAsI KUCIOTa, YKCYCHAs! KUCIIOTa, OJIEMHOBAsK KUCIIOTa, CTEAPUHOBAs KUCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, HeJIJIi0J103a, TIUIUH);

c(hOPMHUPOBAHHOCTh YMEHUS OMNpPEAENATh BUABl XMMUYECKOM CBSI3W B OpPraHMYECKUX COEIWHEHUSX (OJAMHAPHBIE U
KpaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSAThH MOJIOKEHUSI TEOPUH CTPOEHHUS opraHuueckux BemectB A. M. byrieposa nis
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTABA U CTPOCHHUS; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHME U XMMHYECKHE CBOWMCTBA TUIIUYHBIX
MpeICTaBUTENCH Pa3TUYHBIX KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, dTaH, STWJICH, MPOMWIIEH, aleTuieH, OyraaueH-1,3,
MeTuinOyTaaueH-1,3, 6eH305, METaHoJI, 3TaHOJI, STUJIICHTIIMKOJIb, TJIUIEPUH, (PEHO, aleTalbJeIu]l, MypaBbiUHasi U yKCyCHas
KHCJIOTBI, TJII0KO3a, Kpaxmal, LeJI0I03a, aMUHOYKCYCHAsl KUCJIOTa), WUTFOCTPUPOBATh FEHETUYECKYIO CBSI3b MEXAY HUMH
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKT€PU30BATh UCTOYHUKH YTIEBOAOPOAHOrO ChIpbs (HEPTh, MPUPOAHBINA ra3, yroib),
CIOCOOBI UX NEPEPAOOTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MEepepadOTKU;



c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMUCICHUS MO XUMUYECKUM YpaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOTO BEIIECTBA WU MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU
IPOJYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOW 3HaHUI 00 OCHOBHBIX METOJaX HAyYHOI'O MO3HAHHUSA, UCIIOJIb3YEMbIX B
XUMUU TpU U3YYCHUH BEUIECTB W XUMHUYECKHUX SIBJICHUHA (HAOJIOJEHUE, U3MEpPEHUEe, SKCIEPUMEHT, MOJCIHPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS JUISl IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPHUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COONIOJATh TMpaBWjia TOJIb30BAHUS XUMHUYECKOW MOCYI0H U  J1a00paTOpHBIM
o0opy/loBaHMEM, a TakKXKe IpaBWia OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLUUSMU IO BBIITOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUM IUIAHUPOBATH W BBIIOJHATh XMUMHYECKUN HKCIEPUMEHT (TPEBPALLIECHUS OPraHUYECKHX
BEILIECTB MPU HAarpPEBaHUM, MOJYyYEHHUE STUJIIEHA U U3YYEHHE €ro CBOMCTB, KAYECTBEHHbBIE PEAKLIMHU OPraHUYECKUX BELIECTB,
JeHaTypauus OelIKOB IPU HArPEBAHUH, LIBETHBIE PEaKLUU OEIKOB) B COOTBETCTBHUM C IPAaBHJIAMU TEXHUKU 0€30MIaCHOCTH MpHU
oOpalieH’ C BellecTBaMU U J1a0OpaTOpHBIM OOOpPYAOBAHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO 3KCIEPUMEHTA B
(dbopMe 3anucu ypaBHEHUI COOTBETCTBYIOLIUX PEAKIUI U (POPMYJIMPOBATh BHIBO/IBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHM KPUTHUYECKH aHAJIM3UPOBATh XHWMHUYECKYIO0 HH(OpMalMIO, MOJydaeMyl M3 pa3HbIX
MCTOYHHUKOB (CpEACTBa MAacCOBOM MHpopMauuu, UHTEpHET U IpyTuX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOATh MPaBUJIa DKOJOTUUYECKH 11€J1eCO00pa3HOTrO MOBEACHUS B OBITY U TPYAOBOM
NEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPY’KAOIIEH TPUPOJHON Cpeibl, 0CO3HABATH OMACHOCTH BO3IEHCTBHUSI
Ha JKMBBIE OPTraHM3Mbl OINPEACIIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMblca nokaszatens 1K, noscHATs HanmpuMmepax
CHIOCOOBI YMEHBIICHHSI U TIPEIOTBPALICHHS UX BPEIHOTO BO3/IEUCTBUS HA OPTaHU3M YEJIOBEKA;

JUTs1 00YYaroUuXcsi ¢ OrPAHMYEHHBIMU BO3MOYKHOCTSMH 3/I0POBbsI: YMEHUE MPUMEHSATh 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX
METO/1aX MO3HAHHUS BEIIECTB U XUMUYECKUX SIBJICHUMH;

IUIA CIIENBIX U CAa00BUASAIINX OOY4YalOIIUXCs: YMEHHUE HUCIIOJIb30BaTh Pelbe(pHO-TOUCUHYIO CUCTeMy 00o3HaueHui JI.
bpaiins qyisa 3anucu xumudeckux Gopmyi.



11 KITACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuuecKas XUMHUs OTPakaroT:

c(hOpMHUPOBAHHOCTH NMPEJCTABICHUHN: 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, POJIU XUMUU
B TIO3HAHUU SIBICHHUN TPHUPOABI, B ((OPMUPOBAHUH MBINIJICHUS W KYJIbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAIIBHONW TPaMOTHOCTH,
HEOOXOJIMMOW JIsl PEIICHUS MPAKTUYECKUX 3a7a4 M SKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U
IPUPOAHOU CpEJIE;

BJIQJICHUE CUCTEMOW XMMMUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE MOHATHUS (XUMHYECKUM AJIEMEHT,
aToMm, H30TOm, S-, P-, d- BJIEKTPOHHBIC OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJIAPHBIA OO0BEM, BaJCHTHOCTD,
AIEKTPOOTPUIIATEIILHOCTh, CTETIEHb OKHUCJICHMS, XUMUYECKasl CBS3b (KOBAJICHTHAsl, HOHHAs, METaJIMYecKas, BOJOPOIHAs),
KpUCTAJUTMUECKasi PEIIETKA, TUIbl XUMHUYECKUX PEaKIui, pacTBOp, DJICKTPOJHUTHI, HEIIECKTPOJUTHI, SIEKTPOIUTHUYECKAS
JUCCOIMAIINS, OKUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW PEaKIMU, XUMUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI
(Teopust SGNEKTPOIUTUUYECKON JUCCoalny, nepuoaudeckuii 3akon J. V1. MenneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB,
3aKOH COXPAHEHHS M MPEBPAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHMMAHUS TMPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(haKTOJIOTUYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYUYEHUH U O€30MTaCHOM HMCIOJIb30BAHUM BaKHEUIIINX HEOPTraHUUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATEIHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHMI BBISBISATH XapaKTepHbIE TMPU3HAKU TOHSATUN, YCTAaHABIUBATh WX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOMINE MOHATHS IMPU ONMMCAHUN HEOPTaHUUECKUX BEILIECTB M MX MPEBPAILICHHUII;

c(hOpMHUPOBAHHOCTh YMEHUN HCTOIB30BATh XUMHUUECKYI0 CUMBOJIUKY JIJISi COCTaBIEHUSI (pOPMYJT BEIIECTB U YpaBHEHUHN
XUMUYECKUX peakuuii, cucteMarnueckyto HoMeHkIaTtypy (IUPAC) u TpuBuanbHble Ha3BaHMS OTAEJIBHBIX HEOPTAaHUYECKHUX
BEIIECTB (YrapHbIi Ta3, YIIEKUCIbINA a3, aMMuaK, raiéHasi u3BeCTh, HeraméHasi U3BeCTb, MUTheBast COJa, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUU OMPEIEIATh BAJCHTHOCTh U CTENEHb OKWCICHUSI XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSX
Pa3JIMYHOTO COCTaBa, BUJl XMMUUYECKON CBA3M (KOBAJICHTHAsl, MOHHASA, METAJUIMYECKasi, BOJOPOJHAsA) B COCAMHEHUSAX, TUI
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIlleCTBA (aTOMHAs, MOJICKYJISIpHAsl, MOHHAsI, METaJUTMYECKasi), XapakTep Cpelibl B
BOJIHBIX PaCTBOpPaxX HEOPTAaHUYECKUX COCTUHCHMUM;



c(OPMHUPOBAHHOCTh YMEHHUI YCTAaHABIMBATh MPUHAJJICKHOCTh HEOPraHMYECKUMX BEIIECTB MO HUX COCTaBy K
onpenenéHHOMY KJIacCy/Tpymnrme coequHEeHUH (TIPOCThIC BEIMIECTBA — METAJUIBI M HEMETAJUIbl, OKCUIBI, OCHOBAHHMSI, KUCJIOTHI,
am(poTepHbIEC TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMI pacKpbIBaTh CMBICI Mepuoandeckoro 3akona JI. M. MenjeneeBa u 1eMOHCTPUPOBATH €r0
CUCTEMATU3HUPYIOUTYI0, O0BICHUTEIBHYIO U MPOrHOCTUYECKYIO (DYHKITUY;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX 3J1eMEHTOB 1—4 mnepuoios
[Tepuonnueckoit cucrtembl xumudeckux dmemeHToB JI. M. MenpgeneeBa, UCIONB3ys TOHSATHS «S-, P-, d-3II€KTpOHHBIE
opOUTaNIN», «IHEPIETUUECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUUYECKUX ASJIEMEHTOB U HX
COEIMHEHMH I10 Ieproaam u rpynnam llepuoanueckon cucteMsl XuMuieckux asemMeHToB /1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWCTBA HEOPTraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIaCCOB, MOATBEPIK/IAThH CYIIECTBOBAHNE TEHETUUECKOU CBSI3U MEKAY HEOPraHMUYE€CKUMU BEIIECTBAMU C IIOMOIIBIO
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMUUECKUE PEAKIIUM MO PA3IUYHBIM MPU3HAKaM (YUCITYy U COCTaBY
pearupymrommx BeMecTB, TEIIOBOMY (P (DEKTY peakiuu, U3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 00paTUMOCTH PEaKIUu,
YYaCTHUIO KaTalnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHUS PEAKIINI Pa3IMYHBIX THUIOB, MOJHBIC U COKpAIIEHHBIC YpaBHEHUS
peakIuii FOHHOTO OOMEHA, YUUThIBasK YCIOBUS, ITPU KOTOPBIX ATU PEAKIIMU UAYT 0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKLUUM, TMOATBEPXKIAONIME KAYECTBEHHBIM COCTaB  Pa3IMUHbBIX
HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHH pPACKPHIBATh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUA TMOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATUX PEaKIInii;

c(hOpPMHUPOBAHHOCTh YMEHHU OOBSCHITH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMU OT Pa3IuyHbIX (HaKTOPOB;
XapakTep CMEIICHUS XMMUYECKOT0 pPaBHOBECHSI B 3aBUCMMOCTHU OT BHeIIHero Bo3aeicTBus (nmpunuun Jle [latense);



c(hOpMHPOBAHHOCTh YMECHHI XapaKTEPHU30BaTh XUMUICCKHE TIPOIIECCHI, JICKAIINE B OCHOBE IMMPOMBIIIJICHHOTO MTOJTYICHUS
CEpHOU KUCJIOTHI, aMMHaKa, a TakKe CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIMNUX HAYYHBIX MPUHITUIAX ¥ SKOJIOTHIECKHIX
po0ieMax XUMHUYCCKOTO IIPOU3BOJICTBA;

c(hOPMHPOBAHHOCTh YMCHHUH NPOBOAWTH BBIUYMCICHUS C HKCIOJB30BAHMEM IOHATHS «MaccoBas JOJIsI BEIISCTBA B
pacTBOpe», 0OBEMHBIX OTHOIICHUH T'a30B MPH XHUMHUYCCKUX PEaKIMIX, MACChl BEIICCTBA MM 00BhEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOro 3(deKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MACChI BEIIECTB, MIPEBPAIICHNS I COXPAHCHHS YHEPTHH;

c(hOPMHPOBAHHOCTh yMEHHUH COOJIOATh TpaBWja TOJB30BAHMS XHMHYECKOW TMIOCYIOH U J1abOpaTOPHBIM
obopy/noBaHHEM, a TaKXe MpaBuiIa OOpAIICHUS C BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIUSIMH I10 BBITOJHEHHUIO
J1a00PATOPHBIX XUMHYECKHX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TTAHUPOBATH U BBITOTHATH XUMHUYECKUH AKCIIEPUMEHT (pa3jioKeHre MepoKCHaa BOJIOPOIa
B MMPUCYTCTBUHU KaTaM3aTOpa, ONPEICICHUE CPEIBl PACTBOPOB BEIIECTB C MTOMOIIBIO YHHBEPCATHHOTO HHAUKATOPA, BIUSHUAC
pasTUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKON PEaKIMK, PEaKIMd HOHHOTO OOMEHa, KAUYeCTBEHHBIC PEaKIuu Ha Cyibdar-,
KapOOHAT- U XJOPUA-aHHOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1ad 10 TeMaM «MeTalibl»y U
«Hemeramael») B COOTBETCTBHM C IpaBWJIAMH TEXHUKH OE30IACHOCTH MpH OOpalieHUH C BEIIeCTBAMU M JIAOOpPaTOPHBIM
000py10BaHUEM, TIPEACTABISATh PE3YIbTAaThl XUMHYECKOTO AKCIEpHUMEHTa B (hopMe 3allMCH YPaBHEHUIH COOTBETCTBYIOIINX
peaknuii 1 GopMyIUPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OOPMAIUIO, TOJYYaeMYI W3 Pa3HBIX
HMCTOYHHUKOB (Cpe/ICTBAa MAaCCOBOM KOMMYHHMKAIWK, VIHTepHET U APYTHUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IAaTh IPaBHUJIa SKOJOTHYECKH I11e71eCO00pa3HOTO TMOBEACHUS B OBITY M TPYJIOBOMH
JESITETLHOCTHU B IIEJISIX COXPAHEHHS CBOETO 3I0POBBS I OKPYIKAIOIIEH IPUPOTHON CPEJIbl, 0CO3HABATH OMTACHOCTH BO3/ICHCTBHUS
Ha JKUBBIC OpPTaHU3MBI ONPEICIEHHBIX BEIISCTB, MOHMMAs cMbICH mokazatens [IJIK, moscHAT, Ha mpuMepax CHocOoObI
YMEHBIIICHUS U TIPEIOTBPAIICHHS UX BPEIHOTO BO3CHCTBUS Ha OPTraHU3M YEJIOBEKa;

JUTSE 00Y9AIONUXCS C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE TPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METOJIaX TIO3HAHMS BEIIESCTB M XUMHYECCKUX SBIICHHIA;



JUTSL CJIETIBIX W CIa00BUIAIIMX OOYyYAIONIMXCS: YMEHHE UCIOJIb30BaTh PelibeHO-TOUECUHYIO cucTeMy o0o3HaueHui JI.
bpaiins ayisa 3anucu XumMudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacoB
Ne n/mm HaumeHoBaHHe pa3ieioB U TeM MPOTrPaMMbI Beero KouTpoabHubie IpakTuyeckue
padoThI padoThI
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 3
byrneposa
Hroro no pasneny
2.1 [IpenenbHbIE YTIEBOJOPOIBI — ANTKAHBI
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
QJIKa/IUCHBI, aJTKUHBI
2.3 ApoMaTndecKkue yrieBoaoposl 2
54 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB U UX 3 1
nepepaboTka
Hroro no paszneny 13
3.1 Crupter. denon 3
39 Anpaeruabl. KapOoHoBbIE KUCTOTHI. CI0KHBIE 7 1
3¢upsl
3.3 VrneBoasl 3 1
Hroro o pasneny 13
4.1 AMuHBI. AMUHOKHUCTOTHI. benku
Hroro no pazneny
5.1 IInactmaccel. Kayuyku. Bonokna
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoangecTBO 4yacosB
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m Konrpoabubie | IpakTuueckue
MPOrpamMMbl Bcero
padoThI padoThI
Ctpoenue aToMoB. [leproanueckuii 3aK0OH U
1.1 [Tepuoanyeckas cucTeMa XUMHYECKUX 3
anemenToB /I. 1. MenpaeneeBa
12 CtpoeHnue BeiecTsa. MHOrooOpasue 4
' BEIICCTB
1.3 XHUMHYECKUE PEaKIIun 6 1 1
Uroro no pazneny 13
2.1 MerTamnel 6
2.2 Hemeramisl 9 1 1
53 CBsI3b HEOPTaHUYECKUX U OPTaHHYECKUX 5
' BEILIECTB
Hroro no pazgeny 17
3.1 XuMuA U )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3













		2024-03-14T16:21:36+0300
	Максимова Наталья Владимировна




