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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHU Ha YpOBHE CpeiHEro oouiero oopa3zoBaHus pazpaboTaHa Ha OCHOBE
®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHMI K pe3yiabTaTaM OCBOCHUs (eaepaabHO 00pa30BaTEIbHONH MTPOTPAMMBI CPEIHETO
obmero oo6paszoBanus (POIl COO), npencraBieHHbIX B DefaepaibHOM TrOCYIapCTBEHHOM
oOpazoBarensHoM ctanmapre COO, ¢ yduérom Konuenmmm mnpenonaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusax Poccuiickoit denepaiuu, peaausyronux 0OCHOBHBIE
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOKEHUH «CTpaTerrmu pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOJIX0/I0B K pa3pabOTKe MpOTrpaMMbl 10 XHUMHHU, K OMPEICTICHHIO OOIIel CTpaTeruu
00y4eHHs, BOCIUTAHUS U Pa3BUTHsI 00YJAIONINXCS CPEICTBAMH YIEOHOTO TpeMeTa «XUMUS JUTS
11 xnmacca Ha 0a30BOM YpOBHE COCTaBMJIM KOHLeNTyaidbHble mnojoxeHus ®r'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIEH, CONep KaHusl, Pe3yabTaTOB O0y4eHUs] U TPeOOBAHHMI K YPOBHIO
MTOJATOTOBKH BBITTYCKHUKOB.

Xumuyeckoe  oOpa3oBaHHMe,  IOJIyd4aeMO€  BBIMYCKHUKaMH  00mieoOpa3oBaTesbHOM
OpraHu3aIlid, SBISIETCS HEOTHEMIIEMOW 9acThl0 X 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpPIIAIONTIM
ATAINOM pealn3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, TPUCYIITHX
IEJIOCTHOM CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHWS 3aKOHOB
pUpobl, (GOPMUPOBAHUS MHUPOBO33PEHUS M OOIICH KyIbTYphl UEIOBEKa, a TaKkKe IKOJIOTUYECKH
000CHOBAHHOTO OTHOUIIEHHS] K CBOEMY 3/I0pPOBbIO U MPUPOAHOHN cpene. Peanusyercss xumudeckoe
o0OpazoBaHue OOy4alONIMXCS HAa YPOBHE CPEIHEro oO0Iero oOpa3oBaHHs CpPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS, COJEpKaHUE U TIOCTPOEHUE KOTOPOTO OMPEeNieHbl B MporpaMMe Mo XUMHH C
y4€TOM CHelu(pUKNA HAYKH XUMUH, €€ 3Ha4eHUs B TIO3HAHUU MPUPOAbI U B MaTEpUAIbHOMN KU3HU
oOmiecTBa, a TaKke C y4€TOM OOWIMX Iiefied W MPHUHIUIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpeiHero obiero oopasopanus B Poccuiickoit @eneparuu.

XUMHUS KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOYyI0 poJib B COBPEMEHHOM
UMBUIU3ALMY, B CO3JIaHUU HOBOM 0a3bl MaTepualibHOM KyabTypbhl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMHpOBaHKE PALMOHATILHOTO HAYYHOTO MBIIIJICHHS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPYKaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (opMUPYETCsl B XUMUU Ha
OCHOBE NMOHMUMAaHMSI BEIIECTBEHHOTO COCTAaBa OKPYXKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C IPYTMMH €CTECTBEHHBIMH HAYKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOUMBIM YCIOBHEM YCIEIIHOTO TPYJIa U >KU3HH KaXJI0TO YIeHa
obmiectBa. CoBpeMeHHass XUMHUsI KaKk Hayka CO3UIaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HaIpaBJieHa Ha pellieHne TMo0aIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKO, MUILEBOM, IKOJOTMUECKON OE30MaCHOCTH U OXPaHbI 3/J0POBBS.

B cooTtBercTBMM ¢ OOmMMHM LENIMH M HOpPUHIMIIAMHU CpeIHEero oOmero oOpa3oBaHMs
conepxkanue mpeamera «Xumus» (10-11 xmaccel, 6a30BbIil YpOBEHb M3Y4YE€HHS) OPHUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO IOATOTOBKY OOYYaOLIMXCS, HEOOXOOUMYI0 UM s
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COLUYyMa,
IIPOJOJKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiromuMu peaMeTa « XuMus SBISIOTCs 06a30Bble Kypehbl — «OpraHudeckasl XuMus
u «OO0Imas 1 HeOpraHUYECKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEPIKAHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI1 HayKH: cHCTeMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKIIOYCHHEM 3HAaHUM U3



oOmield XuMUM) U oprannyeckor xumun. @opMHUPOBaHUE JAHHON CUCTEMBI 3HAHUH MPH U3Yy4EHUH
npeaMera o0ecreyrnBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOTO0Opa3Hsi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepxkanus kypca «OOmas M HeopraHuueckas XUMHUsS» CPOpPMHpPOBaHA B
[porpaMMe IO XMMHMHM HAa OCHOBE CHCTEMHOIO MOJXOJa K M3Y4YEHHIO y4eOHOro Mmarepuaia H
00yCIIOBIICHa HCTOPHUYECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHWK Ha OMPEACTIEHHBIX TEOPETUUECKUX
YPOBHSIX.

[log HOBBIM yriom 3peHHs] B Hpeamere «Xumus» 0a30BOro ypoBHS paccMaTpHUBaeTCs
W3yYeHHBIH Ha YpPOBHE OCHOBHOTO 0OmEero oOpa3oBaHHsS TEOPETUYECKUN MaTepual |
(aKTOJIOTHYECKUE CBEIEHHS O BEHIECTBAX W XMMHYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O0masi u HeopraHumyeckas XUMHsD» OOYyYarOIIMMCSI MPEIOCTABISAETCS BO3MOXHOCTb OCO3HATh
3HaYEHHUE MEePHUOIUUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTMUECKUX MO3UIINH, TIIy0xke
MOHSATh UCTOPUUYECKOE U3MEHEHHE (PYHKIIMI 3TOTO 3aKOHA — OT 0000IIArONIeH 10 0OBSICHSIOMENH 1
MPOTHO3HUPYIOLIEH.

Ennnas cucreMa 3HaHUN O BaXHEWIIHMX BEIIECTBaX, UX COCTABE, CTPOCHHH, CBOWCTBAX W
IIPUMEHEHHH, a TAK)KE€ O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX NMPOTEKAHUS
ponojHsAercss B Kypcax 10 wm 11  KiaccoB 3neMEHTaMM  COJEP)KAHMS, HMMEIOIIUMHA
KYJIbTYPOJOTHYECKHMM M TPUKIAJAHON XapakTep. OTH 3HAHUA CHOCOOCTBYIOT IMOHUMaHHIO
B3aMMOCBSI3M XHMHMM C JPYTMMHM HAayKaMH, pacKpbhlBalOT €€ poJb B IO3HABAaTEIbHOU H
MPAKTUYECKON JEeSTeIbHOCTH 4YeJloBeKa, CHOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHMSI K IIPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUUYECKUX MPUIIOKEHUI XUMUU, MMOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYUMBIX IPOOJIEMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICJIMBAaTh MH(OPMALMIO U TPUMEHATh €€ Ul IOIOJIHEHHUs 3HAaHUM, pelIeHMs
MHTEJUIEKTYaJIbHBIX M JKCIIEPUMEHTAJIBHBIX HCCIENOBATEIbCKUX 3aJad. B menom coxepskaHme
yuebHoro mnpeaMera «XUMHsS» JAHHOTO YPOBHS M3Yy4EHHsS OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y
oOyJaromuxcs MHPOBO33PEHUECKOM OCHOBBI ISl NOHUMaHMA (PUIOCOPCKUX HAEH, TAKUX Kak:
MaTepUaAIbHOE €IMHCTBO HEOPraHWYECKOT0 M OPraHMYecKOro Mupa, oOyCIOBIEHHOCTb CBOWCTB
BEIECTB UX COCTABOM M CTPOCHHEM, MIO3HABACMOCTh IPUPOJHBIX SIBJICHUM ITyTEM KCIIEPUMEHTA U
peleHusl MPOTUBOPEUUH MEXIy HOBBIMM (aKkTaMM M TEOPETUYECKMMHU HPEINOCHUIKaMH,
OCO3HAHME POJIM XMMHMM B PEIICHUH SKOJIOTMYECKUX MpoOJIeM, a Takxke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nane peuieHus 3a7ay BOCHUTAHUSA, PA3BUTHS U COLIMAIM3ALUN O0YYaIOUIMXCS IPUHATHIE
IIPOrpaMMOM II0 XMMHMHM IOJAXOJbl K OIPENCICHUIO COIEPKAHUSA M IIOCTPOCHHUS IpeAMeTa
IpeJycMaTpuBalOT (OPMUPOBAHME YHHMBEPCAJIbHBIX Y4E€OHBIX JAEHCTBHM, HMeOUMX 0a30Boe
3Ha4YeHHUe Ui Pa3JInYHbIX BUJOB JIEATEIBHOCTH: pellieHus IpobieM, OUCKa, aHaJIu3a U 00paboTKU
uHbopMalKY, HEOOXOAUMBIX JUIsl HMPUOOPETEHUs] OIbITa MPAKTHUYECKOW M HCCIEeI0BATENbCKON
JESITEIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B TIO3HAHUH XUMHH.

B npaxTuke npenoaaBaHus XMMUM Kak Ha ypOBHE OCHOBHOTO 0011ero 06pa3oBaHus, Tak U Ha
YPOBHE cpeiHero oOmiero oOpazoBaHMs, MPH ONPEIENCHUM COJIEP)KATENbHOM XapaKTepUCTHKU
Lejned HM3y4eHUs IIpeAMeTa HalpaBICHUEM IIEPBOCTEIIEHHOM 3HAYMMOCTH  TPALULMOHHO
npu3Haércss  (OpMHpPOBaHME OCHOB XHMHUYECKOM HaykKM Kak o00JacTh  COBPEMEHHOTO
€CTECTBO3HAHM, IPAKTUYECKOMN NEATEIbHOCTH YEJI0BEKA U KAK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKOM TOYKHM 3pEHHUS TAKOW IOJAXOJ K ONPEICIICHUIO LENed H3ydyeHUus
IIpeAMETa SIBIISAETCS BIIOJIHE ONPaBIaHHBIM.

CorylacHO JaHHOM TOYKE 3PEHHs TIJIABHBIMM LEISIMHM H3Yy4eHHs Ipeamera «XUMHUS» Ha
6a30BOM ypOBHE SBIISIOTCS:



e (opmupoBaHuMe CHCTEMBl XWMHUYECKUX 3HAHMA KaK Ba)KHEHIIEW COCTaBJISAIONICH
€CTECTBCHHO-HAYYHON KApTUHBI MHUpPA, B OCHOBE KOTOPOW JIEXKAT KIIOYEBBIC MOHSTHSI,
(dbyHIaMeHTaIbHBIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE H
MOHMUMAHUE CYIIHOCTH JIOCTYIHBIX O0OOOIIEHNI MHUPOBO33PEHYECKOTO  Xapakrepa,
03HAKOMJICHUE C HCTOPHUEH UX PAa3BUTHSI U CTAHOBJICHHUS;

e (opmupoBaHue M pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHHS BEIICCTB U
XUMHYCCKUX PEAKIUi, HEOOXOAMMBIX I TMPUOOPETCHHS] YMEHUH OPHEHTHUPOBATHCS B
MHUpPE BEIIECTB M XMMHYCCKUX SBIICHUH, UMCIOIIUX MECTO B MPHPOJIC, B MPAKTUUCCKON U
MOBCEIHEBHOM JKU3HU;

® pa3BHUTHE YMCHHI U CIIOCOOOB JIEATEIHLHOCTH, CBS3aHHBIX ¢ HAOIIOACHUEM U 00BICHEHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJIEHUEM TMpaBWI OE30MacHOTO OOpamieHust ¢
BEII[ECTBAMHU.

Hapsimy ¢ stum, comepkareibHas XapaKTEpPHCTHUKA IIeNied W 3a7ad M3YYCHHs TpeIMeTa B
MPOrpaMMe MO0 XMMHUH YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPHOPHTETAMHU B
cucteMe cpenHero oomiero oopazoanusi. Cero/iHsi B MPENOJaBaHUM XHUMHUHU B OOJIBIIECH CTENEeHU
oTIa€TCs MPENOYTSCHUE MPAKTUICCKOW KOMITOHEHTE COJICpKaHUsS 00yUCHHS, OPUCHTHPOBAHHON Ha
MOJITOTOBKY BBITYCKHHUKA OOIIe00pa30BaTeIbHON OpraHu3allii, BIaICIONIer0 He HabOpOM 3HAHUM,
a (YHKIMOHAIBHOH T'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM W YMCHHSIMH aKTHBHOTO TIOJNyICHHS
3HAHWW U TIPUMEHEHUS UX B PEATbHOM KU3HU JIJIS PEIICHUS TPAKTHUYSCKUX 3a]1a4.

B cBs131 ¢ 3TUM TIpH H3YUCHUH TIPeIMeTa « XUMUSD) TOMUHUPYIOIIEe 3HAaUeHNUE MTPHUOOPETAIOT
TaKHe [EeH U 33JIa4H, KaK:

ajanranus 00yJaroluxcsl K yCIOBUSAM AMHAMMYHO pa3BHBAIOIIErocs Mupa, GopMUPOBaHUE
WHTEJJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY MPHUHSATHIO TPAMOTHBIX DPELICHUH B KOHKPETHBIX XU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dhopmupoBaHUE y OOYJArOIINXCS KIIOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHITHH ), UMEIOIINX
YHHUBEpCaJbHOE 3HAUEHUE Ui Pa3IMYHBIX BUAOB JAEATEIbHOCTU: pPEUIeHHs MpoOieM, IMOHUCKa,
aHanu3a M 00pabOTKM HMH(pOpPMANHMU, HEOOXOIUMBIX IS MPHUOOPETCHHUS OIBITa JCATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B I[IO3HAHUM XUMHUHU, a TakkKe i1 OLEHKH C TO3ULUN
9KOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHHUS BEUIECTB W XUMHUYECKHX IPOILIECCOB Ha
OpraHu3M 4YeJioBeKa U MPUPOJAHYIO CPELY;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEM
oOyyaronuxcs: CHOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHMS 1O XUMHHU B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSAMHU, HCIOJIH30BaTh COBPEMEHHBbIE WH(MOPMALMOHHBIC
TEXHOJIOTUU JUTsl TIOWCKA W aHalu3a y4eOHON M Hay4YHO-MOMYJISIpHON MH(pOpPMAMK XUMHYECKOTO
COJIepKaHNUS;

(dhopMHpOBaHHE U PA3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBIIIICHHUS,
HaOM0aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPHUMEHTA;

BOCITUTaHHE y oOydaromuxcs yOeKIEHHOCTH B TYMAaHUCTUYECKON HAMpaBIEHHOCTH XUMHH,
e€ BaXHOH pONM B pEIICHUH TIHOOATbHBIX MPOoOJIEeM paAIMOHATBFHOTO MPUPOAOIOIB30BaHNS,
MOTIOJTHEHHSI SHEPTreTHYEeCKUX PECypCcOB U COXPAaHEHHUsS NPUPOJTHOTO PaBHOBECHS, OCO3HAHUS
HE0OX0IMMOCTH OEpEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBbIO, a TaKKe MPHOOpEeTEeHUs
OTIBITa WCTOJB30BAHUS TOJNYYCHHBIX 3HAHUUM I MPUHATHS TPAMOTHBIX PEIICHUN B CUTYalUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHHUSIMH.



B yue6GHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaIMeT «XUMHUs» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMeTHOﬁ oOnactu «ECTGCTBGHHO'Hay‘-IHBIe IpCaAMCETBID).

OOriee 4KCI0 YacoB, OTBEACHHBIX Ui M3y4YCHHsS XHMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero o0pazoBanusi, cocTapisieT 68 yacoB (2 yaca B HEACIIO).



COJEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHuueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opraHnueckux coenunenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHUYEeCKHMX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHWH (cucreMaruyeckas) W TpPUBHAJIbHBIE HAa3BaHUS BaXKHEHIINX
MIPEACTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKHX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HaOIIOIEHWe M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPY HarpeBaHu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTHUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
IPEJCTaBUTENIN AJIKEHOB: (M3MYECKHE M XUMHUUYECKHE CBOICTBA (peakiuu TUAPUPOBAHMS,
rajJloreHUpPOBAHUS, TUAPATALIUH, OKHCICHHS U TIOJIMMEPU3alli1), OJy4eHUE U IPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noauMepusanun). [losydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
IPOCTEHUIINI MpeACTaBUTENb AIKHMHOB: COCTaB, CTPOCHHE, (pU3nUecKre U XUMUYECKUE CBOICTBA
(peakuuu ruipupOBaHUs, FAJIOTEHUPOBAHUS, THAPATALUHU, TOPEHUS), T0JIydEHUE U IPUMEHEHUE.

Apensbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHME UM XMMHUYECKHE CBONCTBa (peakuuu
rajJJoreHUPOBaHUS W HUTPOBAHUSA), IMOJydeHHE U INpUMEHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoUCmMea (peakyuu 2ai02eHUpO8anus U HUMpOBAHUs), noayieHue u
npumenenue. TOKCHMYHOCTH apeHOB. Il'eHeTHuYeckas CBSA3b MEXIY  YIVIEBOJOPOAAMH,
IIPUHAUICKALIUMU K Pa3JIMYHbIM KJIacCaM.

[IpupoiHBIE UCTOYHUKU YTI€BOJOPOJOB. [IpuposHblii ra3 U nonyTHble HEQTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaOboTKM He(TU: NEeperoHkKa, KpPEeKUHT
(TepMHueCcKH, KaTanuTHUecKuil), mupoaus. I[IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIICHHE C
oOpa3iaMu maacTMacc, KaydykoB U pe3uHsl, koyulekunu «Hep1b» u «Yromas», MoaenpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJTYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTBI. METaHON M STAHON: CTpPOEHHE, (U3NYecKue u
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, T'aJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHue. BoaopoiHele CBSA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUe METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOTOaTOMHBIC CHHUPTBHL. DTHJICHTIUKOIb W TIMIEPUH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYECTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@deHoI: CTpOCHHE MOJEKYbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbICTU]: CTPOEHHUE, (QU3UYECKHE U
XUMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYCCTBCHHBIC DPEAKIIHH),
MOJTy4eHUE U TIPUMEHEHHUE.

OMHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KUCIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHbIe dPUPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [UAPOIIN3 CIIOXKHBIX I(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriieBo1oB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3ammojeiicTBue ¢ ruapokcuaom Meau(Il), okucieHne amMMUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHoOBIeHWE, OpOKEHHE TIIOKO3bI), HAXOXKJACHHE B NPHPOJC,
pUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaina (TUIpOoJIn3, KaYeCTBEHHAs PEaKIUs C HOJO0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMO/ICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peaKiuu OJHOATOMHBIX CIHUPTOB (OKUcIeHHe d3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3ammMojelicTBue riunepuHa ¢ ruapokcunoM Menu(Il)), ampaernmoB (okuciaeHue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) m rumpoxcumom wmeau(ll), B3ammoxeicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOIWYEeCTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A30TCoIepIKalle OPraHUYEeCKIE COSAMHEHMUSI.

AMUHOKUCIOTBI Kak amMQOTepHble OpraHudeckue coeauHeHus. Dusznueckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OENKOB: THUAPOJIM3, IeHATypalus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupukauus, IEepUOJUYHOCTh, HAOIIOJEHUE, U3MEpPEHUeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (POTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosOTHs: MHUILEBBIE TPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPEICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 0opa3oBaHusl ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH >)KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU W NPaBUIAMU IOBEJIEHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M IPAKTUUECKOW JEATeNbHOCTH OOyyaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIBbHBIX HOPMax W MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO HMPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUU O TEPETOBIX JOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro U Oe3omacHoro oOpa3a >KH3HH, HEOOXOJWMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHWMAHKS [EHHOCTH TMPaBWI WHIUBUAYAILHOTO W KOJUICKTUBHOTO 0€30I11acHOTrO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3MyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

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

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynaymieil mpodeccu U peaau3alnuud cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHUS JEHCTBUM, MPHUHOCSIINX BpEI OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NEeSITEeNFHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPUPOAbI M YEJIOBEKA, B NO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PELICHUU TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U MUMEIOIINXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHUS Yy4eOHOro mpenMera «XUMHUsS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIeHAayYHbIC TIOHATHUS, OTPAXKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crneruKy METOIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUeC);

yYHHUBEpCaIbHbIC y4eOHbIE NEHUCTBUS (mo3HaBaTebHBIE, KOMMYHUKaTUBHEIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHble YyueOHbIC ICHCTBUS B TIO3HABATENBHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJjaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTH PE3YJbTAThI ACSITEIBHOCTU C TOCTABICHHBIMHU LIEIISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

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

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpaBHCHHE XHMHYSCKOH peakiMd — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMHY METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
T GOPMHUPOBAHUS THIIOTE3BI TIO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMyIHpoBaTh OOOOIMIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALIMIO Pa3IMYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

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

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAy4yHBIM SI3bIK B KAauecTBE CpeACTBA MpH paboTe ¢ XUMHYECKOM
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYNIaTh C IPE3EHTALMEl pe3yabTaTOB IO3HABATEIbHOM AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUH IYTEM COIIACOBAHUS MO3ULIMN B X0Z€ 00CYX/IeHUsI U 0OMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss e€ IeNu W 3a/a4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOLIEHKHU.

NPEIMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHudecKas XuMUs»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XWMHYECKOW COCTaBIISIOMIEH €CTECTBEHHO-
Hay9HOW KApTUHBI MHUpPA, POJM XUMHH B TO3HAHWM SIBJICHUN NPUPOJABI, B (POPMUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHOW T'PAaMOTHOCTH, HEOOXOIUMOMW st
perieHusT TMPaKTUYECKUX 3a/ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHCTEMOM XWMHUYECKHX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOTIOJATAIONINE
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- JIEKTPOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, MeETa/UINYecKas, BOJOPOJHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHMX  PEaKIHWid, pacTBOpP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYCCKAS IUCCOLUAINS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKONW  peakluH, XHMHYECKOE paBHOBECHE); TEOPUM M  3aKOHBI  (TeopHs
AJIEKTPOJUTUYECKON Auccoluanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PCHUYECKHE 3HAHMS,
JIeXKAIIMe B OCHOBE IIOHUMAaHMS TPUYMHHOCTH W CHCTEMHOCTH XHMHUYCECKUX SIBJICHHH,
(akToNOrNuecKue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MaCHOM HCIOIb30BaHUH
BKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUECKON NESTEIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIC MPU3HAKH MOHSATHH, yCTaHABIUBAThH
WX B3aMMOCBS3b, UCIOJH30BAaTh COOTBETCTBYIOIIWE IMOHSATHS MPH ONKUCAHUU HEOPTaHHMUECKUX
BEILIECTB U UX NIPEBPAILCHUI;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
dbopMyn BeIIeCTB M YpaBHEHUNW XUMHUYECKUX PEAKIUH, CHCTEMaTHYEeCKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPTaHWYECKUX BEIIeCTB (yrapHbIi ras,
YIJIEKHUCIbIA Ta3, aMMUaK, raméHasi U3BECThb, HErall€éHash W3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAETsATh BaJICHTHOCTh U CTETIEHb OKUCICHHUS] XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOIHAS) B COCAUHEHUSIX, THUI KPUCTALUTUYECKONW PEMIETKH KOHKPETHOTO



BELIECTBA (ATOMHAs, MOJIEKYJSpHAs, HMOHHAs, METAJJIMYECKAs), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHU;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUIEKHOCTh HEOPraHUYECKHX BEIECTB
10 MX COCTaBY K ONpEAeNEHHOMY KJIAacCy/TpyIe COSTUHEHUH (MPOCThIEe BEIIECTBA — METAIUIBI U
HEMETaJlJIbl, OKCU/IbI, OCHOBAHUS, KUCJIOTbI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

cOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBAaTh  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

COPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 31eMeHTOB 1—4 nepuonos [lepuoaudeckoii cuctemMbl XuMuyeckux nemMenToB . 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANN», «IHEPreTUUYCCKHUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTHM H3MEHEHUS CBONCTB XHMHUYECKUX 3JIEMEHTOB U HUX
COEIMHEHUH 110 nepuoaam U rpynnam [lepuoaudeckoil cucteMbl XUMHUYECKHX 3i1eMeHToB 1. .
MenneneeBa;

cOpMUPOBAHHOCTh YMEHHMI XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KIJIACCOB, MOATBEPXKJIaTh CYLIECTBOBAHHE
T€HETUYECKON CBS3M MEXJAy HEOpraHMYeCKUMHU BeIIeCTBaMU C TIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIEeCTB, TEIUIOBOMY J3(QQeKTy peakiuu,
M3MEHEHHIO CTETEeHEe OKUCIEHUS 3JIEMEHTOB, 00PaTUMOCTH peakli, YIaCTHIO KaTaau3aTopa);

Cc(OPMHUPOBAHHOCTb YMEHHUH COCTABJIATh YPABHEHMsI PEAKLUN pa3IMYHbIX TUIIOB, IIOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMi MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHs, IPU KOTOPBIX 3TH
peaKuuy UAYT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAUTH PpEAKIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHBIX HEOPraHMYECKUX BELICCTB, PpACHO3HABaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIHOCTHh OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuii NOCPEICTBOM COCTAaBJIEHH JIEKTPOHHOTO OajlaHca ATUX PEAKLIUMT;

Cc(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIEHUS XUMHYECKOTO paBHOBECHS B 3aBUCHUMOCTHU OT
BHeIHero Bo3aeiicTBus (mpuniui Jle [llaTensbe);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaThb XMUMHMUYECKHE IPOILECCHl, JIeKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEPHOM KHMCIOThI, aMMHMaKa, a TaKkke COPMHUPOBAHHOCTh
IpeJcTaBiIeHU 00 OOIMMX HAyYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IMpoOiieMax XUMHYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh yMEHHH IPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHATHUS
«MaccoBas JIOJIsl BEILECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B IPU XUMUYECKHUX
peaknmax, Macchl BellecTBAa MM 00bEMaA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIMM BEILIECTB, TEMJIOBOro 3(¢eKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOOMIONATh MpaBUia MOJIb30BaHUS XMMUYECKOH MOCYION U
n1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MpaBHUiIa OOpAIEHUs C BEIECTBAMHU B COOTBETCTBUH C
WHCTPYKLHUSMU TI0 BBIIIOJHEHHIO TJa00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe NEpOKCcHIa BOAOPOJA B NPHUCYTCTBUM KaTalu3aTopa, OIPEIEIIEHUE CpPEJbl



pPacTBOPOB BEILIECTB C MOMOMIBIO YHUBEPCATLHOTO MHIMKATOPA, BIUSAHUE Pa3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKLWH, PEaKM¥ HMOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIUU Ha
cynbdar-, kapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTATbHBIX
3amau o temaM «Metamnbel» U «Hemeramib»y) B COOTBETCTBUM C IPAaBWJIAMHU TEXHUKHU
0€30IaCHOCTH TPH 0OpaIleHNH C BEIIECTBaMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABISAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XHUMHYECKYI0 HH(OpMAIuIo,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTHX);

cOpMHUPOBAHHOCTh YMEHMH COONIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIECO00pa3HOro
MOBEACHNUS B OBITY U TPYIOBOH JEATEIBHOCTH B LEISAX COXPAHEHMsI CBOErO 3/I0pOBbA U
OKpY’Karolllel MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens [1JIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBIIECHUS U IPEIOTBPALLICHUS UX BPETHOTO BO3/IEHCTBUS HAa OpPraHU3M YEJIOBEKa;

JUig 00ydarouuxcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB M XUMHUUECKUX SIBJICHMIA;

JUISL  CIIENBIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE WCIOJb30BaTh peinbedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gopmyil.
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IHOYPOYHOE INTAHUPOBAHMUE

10 KUIIACC
Koauyecr
Jara usyyenus
BO 4aCOB
Ne i/ Tema ypoka
ITo ITo
Bcero
IJ1aHy pakr
y
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ BOSHUKHOBEHHE, 1 04.09
Pa3BUTHE U 3HAYCHHE A
9 Teopus cTpoeHHst OpraHM4eCcKUX coequHeHn A. M. 1 11.09
bytnepoBa, € OCHOBHBIE MOJIOKCHHS T
[IpencraBnenue o KIacCUPUKALMKI OPTAHUIECKUX
3 BemecTB. HoMenkmarypa (cucreMaruueckasi) u 1 18.09.
TPUBHUAJIbHbIE HA3BAHUS OPTAHUYECKUX BEILECTB
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKUN PsijL 1 25.00.
MertaH 1 3TaH — IIPOCTEHIINE TIPEeACTaBUTEIIN
5 P P 1 02.10.
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 09.10.
OTWIIEH Y IPONUJIEH — MPOCTEMIINE NPEACTAaBUTEIN
7 1 16.10.
AJIKEHOB
3 [Tpaktuueckas padota Ne 1. «IlomydueHue sTriIeHa 1 1 93.10
U3yYEHHE €r0 CBOMCTBY o
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1 13.11

[TonyueHue CUHTETUYECKOTO KaydyKa U pPe3UHbI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,
10 TOMOJIOTUYECKHUH PpsAZl. ATIETUIICH — TPOCTEUITNI 1 20.11.
MPEJCTaBUTEIb ATKHHOB

11 Brruncienus 1mo ypaBHEHHUIO XUMHYECKOW peaKITuu 1 27.11.

12 Apenbl: 6eH30J1 U TOJIyoJ. TOKCHYHOCTh apeHOB 1 04.12.

I'eneTnueckas cBs3b YriieBoO4Oopoa0B,
INpUHAJIC)KAIIUX K pa3JIMYHbIM KilaCCaM

13 1 11.12.

[TpupoiHBIE HCTOYHUKY YTIIEBOJIOPOIOB: IPUPOIHBIH
14 ra3 u MomnyTHble He(TAHbIE Ta3bl, HEPTh U MPOTYKTHI 1 18.12.
e€ mepepaboTKu

ITpupoiHBIE HICTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBIH
15 ra3 ¥ MoIyTHble HeTSIHbIE ra3bl, HEPTh U MPOTYKTHI 1 25.12.
e€ nepepaboTKH

16 KonTponpHast paboTa 1o pazneny «YrieBoaopoabh» 1 25.12.

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CIIUPTHI: METAHOJI U

17
sTa”oj. BonopoaHas cBsi3b

1 15.01.




18 MHOroaTOMHBIE CIIUPTHI: ATUIIEHTIIUKOJIb U TJIMLEPUH 1 22.01.
DeHOII: CTPOCHUE MOJIEKYIEI, (PU3HYSCKUE U

19 POCHHE yaeL, § 1 29.01.
XUMUYECKHUE CBOMCTBA, IPUMECHCHHUE

20 Anpreruabl: GopManbACTHI U alleTATBICTHT. ALIETOH 1 05.02.
OHOOCHOBHBIE NIPENEIbHBIE KAPOOHOBBIE KUCIOTHI:

21 P P 1 12.02.
MypaBbUHAs U YKCYCHas
IIpaxtnueckas padbora Ne 2. «CBoiicTBa pacTBopa

22 parTieckai p pactTBop 1 19.02.
YKCYCHOM KHUCIIOTBI»
CreaprHOBas ¥ OJIEMHOBAsI KUCIOTHI, KaK

23 P 1 26.02.
MPEJCTABUTENIN BBICIITHX KapOOHOBBIX KHCIOT
MpEL1a KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX

24 ¢ P 1 04.03.
MoroIIee AeHCTBIE
CroxHsie 3GUPEL KaK IIPOU3BOIHBIE KAPOOHOBBIX

25 Pup POR3BOA P 1 11.03.
KHUCTOT. ['MIpoan3 ClI0KHBIX 3PUPOB
JKupsl: runpons, IpuMeHeHne, OuoIornyeckas poiib

26 P P P ’ P 1 18.03.
KHPOB

97 VYrneBoapl: cocTas, kinaccudukarus. Baxxueimme 1 95,03
NpeCTaBUTENN: TII0K03a, PPyKTO3a, caxapo3a R

28 Kpaxmai u 11e/miron03a Kak IprupoHbIe TTOJTUMEPhI 1 01.04.
Kourpoasaas pabora 110 paszuein

29 P P pasaeny 1 08.04.
«Kucmopoacoieprkariue opraHuIecKue COSTUMHCHUS

30 AMWHBI: METHJIAMHAH U aHWJINH 1 15.04.

31 AMUHOKHUCIIOTHI KaK aM(pOTEepPHBIC OPraHUYECKUE 1 99 04
COEIMHEHUS, UX OMOJI0rnuecKkoe 3HaueHue. [lentuapl T
Benku kax npupogHble BEICOKOMOJIEKYIIIPHBIE

32 pup YIP 1 06.05.
COEIVHEHUS
OCHOBHBIE ITOHATHS XUMUH BEICOKOMOJIEKYIIPHBIX

33 5 YIp 1 13.05.
COEMHEHN I

34 OCHOBHBIE METO/IbI CHHTE3a BRICOKOMOJICKYJIIPHBIX 1 20.05
coenuHeHui. [Iactmacchl, kKaydyku, BOJIOKHA '

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOI'O
MMPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

* Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AknimonepHoe o6miecTBo «M31aTenbcTBO
«IIpocsemieHue».

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Xumus, 10 xnace/ Pymsutuc I'.E., ®enpaman @.I'., Akunoneproe o0miectBo «M3aarenscTBo
«[Ipoceemenuey, 2020

Meroaundeckoe nocooue ast yuurtens. "Benrana-I'pad"

Bonbimoit cnpaBounuk no xumuu B.H. Jloponskuna, A.I'. bepexxnoii, T.B. Caxxunesa «Jlernony,
2020

Xumus 3amaHuil 6a30BOTO, OBBIIIEHHOTO U BhICOKOTO ypoBHer B.H. Jloponbkuna, A.T.
bepexnoit, T.B. Caxnena «Jlernony», 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

10 ximace. Lludposoit oOpazoBaTenbHbIN KOHTEHT



JUCT KOPPEKTUPOBKU PABOYEN ITPOT' PAMMBI
(kasieHAapHO-TeMAaTHYeCKOe IIJIAHUPOBaHHe)

®UO yuurens: Caak Apxkana OnerosHa
[Ipenmer: xumus

Knacc: 10

VYueOusrii roa: 2023-2024

Ne Jatsl 1o Tema ypoxka 1o Hara Tema ypoka 1o IIpnunna
YpOKa | OCHOBHOMY OCHOBHOMY POBEICHUS daxty KOPPEKTUPOBKHU
KTII KTII 1o (akty

BeiBox: npu koppekuuu KTII He uCKIIOYEHBI periiaMeHTHPOBAHHBIE MPOBEPOUYHBIE PAOOTHI
(mpaktuueckue). OGecreueHo MoIHOE BRIMOJIHEHUE padouel MPOrpaMMBI.

/Caak A.O./




