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MNOSICHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpPEeIHETO 00IIero 00pa3oBaHus pa3paboTaHa HA OCHOBE
®enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepanbHONW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TrocCyIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit deneparnuu, peaqnu3yOIHUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuox g0 2025 roxa» (PacnopsbkeHue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe MNporpaMMbl 1O XHMHUHM, K OIPENEICHUI0 OO0IIei
CTpaTeruu 0O0y4YeHHs, BOCHUTAHUS U Pa3BUTHUSL O0yUaIOLIUXCS CPEeICTBAMU y4eOHOro MpeamMera
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABUIIM KOHIIENITYalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBIECHHOCTH LENEl, COJAEp)KaHUs, pe3yibTaToB OOydeHUs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJy4yaeMO€ BBITyCKHHUKaMu  00mIeo0pa3oBaTeabHOM
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpLIAIOIIMM ATallOM peajau3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTU IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOILIEH KyJIbTYphI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpoIHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHuE 00ydaroIIMXCsl Ha YPOBHE CPEIHETO
oO1rero obpa3oBaHusl CPEICTBAMH YYEOHOTO TpeaAMeTa «XUMHUS», COJIEpPKAHUE U MOCTPOCHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMme IO XHMHH C Y4YETOM CHElU(PHUKA HAYKH XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTePHAIbHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Heseil ¥ NPUHIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEeHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pOjb B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJaja B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIUIEHHS, B CO3aHHUE 1IEJIOCTHOTO MPEICTaBICHUS]
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3H
MEX]y CTPOCHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMU MPUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHsS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJWMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HaIllpaBlieHa Ha peIIeHHe INI00ANbHBIX MPOOJIeM YCTOHYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHUecKOi, MHUIIEBOH, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CPEJHEro oOuiero oodpazoBaHUs
copepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIii ypOBEHb U3YyUYECHUS) OPUSHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B KH3Hb COIUYMa,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» U «O0Ias 1 HeOpraHMUECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUS KOTOPBIX
SIBIITFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMA 3HAHWH M0 HEOPraHUIECKOW XUMUU (C BKITIOUCHHEM
3HaHWHN W3 00IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannueckas Xumus» u «OOmas 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONPEACNEHHBIX TEOPETUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEACTABICHHUI O CTPOCHUU BEILECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEHIECTBAX U XMMHUUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mIas © HEOpraHUYEeCKask XUMHUS» OOYYaroIIUMCsl MPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jnomnonHsercds B Kypcax 10 wum 11 kiaccoB dieMeHTaMHM COJEp)KaHUs, HMEIOIHUMU
KYJIbTYpOJIOTHUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, ITOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perlieHus
MHTEJJIEKTYyalIbHBIX U 3KCIEpUMEHTAJIbHBIX HCCIEN0BATEeNbCKUX 3a7ad. B 1enom cojaepkaHue
yueOHOro nmpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocopckux uaeH, Takux Kak:
MaTepHaIbHOE eIMHCTBO HEOPTraHUYECKOI'0 M OPraHWYeCKOro MHupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIIEHUH IKOJOTMUYECKUX MpolieM, a Takxke MpolieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnumane pemenus 3amad  BOCIMTAHUS, Pa3BUTHS M COLMAIU3aLUU  OOYyYaromIMXCs
INPUHSTBIE MPOrpaMMON IO XUMHH TOAXOAbI K OINPEAETICHUIO COJAEPKAaHUS M IOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAJIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PELICHUs PpoOeM, MOUCKa, aHau3a U



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJICIOBATEIILCKOM IeATeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MIO3HAHUU XUMUHU.

B npaktuke nmpenoiaBaHus XUMHUH KaK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpeaHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTHKHU IeJiell M3y4YeHHUs MpeAMeTa HalpaBiICHHEM IEePBOCTEIIEHHON 3HAYUMOCTU
TPaIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCIILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyNnbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW TMOAXOA K
OTIpe/IeNICHUIO 1IeJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIOJIHE OMPABAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH HM3y4YeHHUS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsItOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
¢dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX JUIsl IPHOOPETECHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA H CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAONIOJACHHEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHUEM TMpaBuil 0e3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA IEJIeH W 3a71ad U3yYCHUS MpeaIMeTa B
porpaMMe Mo XMMHH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanus. CeroiHs B MPENoOJaBaHUU XUMHUHU B OOJbIIEH
CTCTICHH OTMAETCSA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHGHTE COJEpXKaHUS OO0ydeHus,
OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBIMYCKHHKA 0O0I€00pa30BaTeIbHOW OpraHU3aINH,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS WX B peajbHOU KU3HU Ui PEIICHUs
MPAKTUYECKHX 3a7ad.

B cBa3u ¢ 3THM Tpu HM3y4YeHWH TMpeaMera «XUMHUS») JOMHHHPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajganTanus OOydJaromMxcs K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpA,
(GbopMUpOBaHHE WHTEIUICKTYadIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY TPHHATHIO TPAMOTHBIX PENICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSX, CBA3AHHBIX C BEIICCTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBHIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHA),
UMEIONNX YHUBEPCATBHOE 3HAUYCHUE JUUIS PA3IUYHBIX BUOB JCATCILHOCTH: PEIICHUS TPOOIIeM,
MOWCKA, aHanmm3a W 00padoTku uWHMOpMAIUK, HEOOXOMWMBIX JUIsi TPUOOPETEHUS OIBITA
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMHUU, a TaKXKe JJig OLIEHKH C
MO3UIUI IKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIHSHIUS BEIIECTB U XUMUYECKHX MPOILIECCOB
Ha OpPTraHu3M YeJIOBeKa U MPUPOJIHYIO CPELy;

pa3BHUTHE MO3HABATEIILHBIX WHTEPECOB, MHTECIUICKTYATLHBIX U TBOPYECKUX CITOCOOHOCTEH
00y4JaOmUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JUTS [TOVCKA M aHAJIN3a YIeOHOW U HayYHO-TIOMYJIIPHON HH(POPMAIIMA XUMHUYECKOTO
COJICPKAHUS;

¢dbopmMHpoBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JJOTMYECKOT'O MBILIUICHUS,
HaOJIOaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOECHHO HEOOXOAWMBI, B
YaCTHOCTH, NTPH IUNITAHUPOBAHUU M IPOBEJCHUN XMMUYECKOTO KCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydaomuxcs yOeXIEHHOCTH B TyMaHHUCTHYECKOW HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHHM TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
HPUPOIONIONB30BAHMS, MOMOJIHEHHUSI JHEPreTHYECKUX PECYPCOB M COXPAHEHUS IPHPOTHOTO
pPaBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OCEpEKHOTO OTHOLICHUS K TPHPOJEC H CBOEMY
3JI0POBBIO, @ TAK)XXE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN IS PUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMHYECKHUMH SIBJICHUSMHU.

B yueOHOM mutaHe cpeHero o0miero oOpa3oBaHUs MpeaMer «XuMHs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB NpeAMETHOH 00macTu «EcTecTBeHHO-HAyUHBIE ITPEIMETHD.

OO0miee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
oOuiero obpazoBaHus, coctaBiser 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henmeno), B 11
kiacce — 34 gaca (1 4ac B Hezeo).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opranuuyeckoil XUMuU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOJIyYEHUU
HOBBIX BEILIECTB U MaTepHuaoB. Teopus cTpOeHUs OpraHuyeckux coeauHennii A. M. bytneposa,
e€ OcHOBHbIE TNOJOXKEeHUA. CTpyKTypHblE (DOPMYJIBI OpPraHWYECKUX BelecTB. [ omonorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSIMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupuKaluM  OpraHudyeckux  BemecTB.  HomeHkmarypa
OpPraHMYECKHUX COEIMHEHHM (CUcTeMaTHuecKas) M TpHUBHAJIbHBIE HA3BaHMUA BAKHEMIINX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJEKYJ
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAICHUIO OPraHUYECKUX BEILECTB MPH HarpeBaHUH (T1aBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTHYECKHH psa. MeTan W 3TaH — mpocTeMiiue
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakIuH 3aMelIeHUs |
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, TOTyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTeHIINe
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, TUIPATAllUH, OKUCIIEHUS U MOJIMMEPHU3ALlN ), TIOIy4YEHUE U IPUMEHEHUE.

Anxanuensl: Oytaguen-1,3 u MetwnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [logyyeHrne CHHTETHYECKOTO KaydyKa U PE3HHBI.



AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psaA. AlETHUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy ruIpUpPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATALIMH, TOPEHUS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBAa (peakLuu
rajJJIoreHUPOBAaHUS W HUTPOBAHUSA), MOJIyY€HHE M TNpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0UCmMea (peakyuu 2aio02eHupo8anus U HUMpPOBaHUs), NoxydeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YIieBOAOpoAoB. [IpupoHblii ra3 U nomyTHbIe HEQTSIHBIE Ia3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TeperoHka, KpEeKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl mepepaboTku HedTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib 1 NPOYKThI €ro NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BELIECTB U UX NPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3maMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 «Yroaw», MoaenupoBaHue
MOJIEKYJl YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE MNPAKTHYECKOW PaOOTHI:
IIOJIy4Y€HUE 3TUIICHA U U3Y4YEHHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Breruncinenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WJIM TMPOJYKTa PEAaKIMH IO W3BECTHBIM Macce, 00BbEMY, KOJHYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyecKkue coeMHEHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W ASTAHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU MeETaJlJIJaMH, TajJore€HOBOJOpOJIaMH, TOpPEHUE),
IpUMEHEeHHEe. BonopoHble CBSI3U MEXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoOroaToMHbl€ CHUPTHL. ODTUJICHIIMKOJb M TJIMIEPUH: CTPOCHHE, (PU3UYECKHE WU
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAaUeCTBEHHAsl peaKkus Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (QU3NYecCKHe M XHMHYECKHe CBoicTBa. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anprerunpl M kemouwvl. DoOpManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakluy OKMCIEHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHBIC PpEaKIUH),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIIOTBHI:
CTpoeHue, PU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00IIHMe I KJlacca KHCIIOT, peaKIusl
TepudHKaMK), TOoJNyueHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mblla KaKk COJM BBICIIUX KapOOHOBBIX KHCIIOT,
MX MOIOIIIEE IEHCTBHE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupos. bruonoruueckas poiib KHUpPOB.

YrieBonpl: cocTas, Kiaccudukaiys yriieBoaoB (MOHO-, IU- U mojimcaxapubl). [ mroko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MUEeCKHe U XUMUYECKHE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHaYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHWE, OpPOXKEHHE TIIOKO3bI), HAXOXKICHHE B MPHUPOJE,
npUMeHeHHe, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIFOKO3bI.




Kpaxman n nemntonosa kak npupojHsle nonumepsl. CTpoeHue Kpaxmaia U LeJUTI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMmaia (T'MIpoju3, KaYeCTBEHHAs PeaKus C UOJ0M).

OKCHEpUMEHTAJIHBIE METOJbl W3YUYEHHMS BEIIECTB M MX IIPEBPALICHUI: IPOBEICHUE,
HaOJIIOIEHHE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHBIX
cnupToB (B3auMoaelcTBue mmuepuHa ¢ ruapokcuaoM menu(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepedpa(l) u rtumpoxkcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajla C MOAOM), IpPOBEAEHUE MPaKTHUYECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCJIOTBI.

Pacuérnble 3anaum.

Bbluniciienuss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA
UCXOJIHOTO BEILECTBA MJIM IPOJYKTA PEAKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHus. Du3nyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha npuMmepe IuLuHa). buonoruyeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkn kak npupoaHble BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJKOB: THIPOJIU3, JI€HATypalus,
Ka4eCTBEHHbIE pEaKIU Ha OEJKH.

OKcliepUMEeHTalIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpeBpalleHuil: HaOJarofeHue u
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OEJNKOB IpH HarpeBaHUU, IBETHHIC
peakiuu OeNKOB.

BbicokoMo/IeKyISIpHBIC COCTUHEHHS

OcCHOBHBIE TIOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH: MOHOMEp, IOJINMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEeOHss MOJeKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEPU3AIIUs U MOJIMKOHCHCAIINS.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILECHUN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MpH M3y4YeHHUM opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAYUYHBIX MOHATHH, Tak U
MOHSITUH, SBIISAIOLIMXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: SBJIEHHE, HAy4yHBIH (pakT, rumoresa, 3aKoOH,
TEOpus, aHaiu3, CHUHTE3, KIacCupUKalusi, TMEePUOJUYHOCTh, HAOIIOJEHNE, H3MEPEHUe,
AKCIEPUMEHT, MOJIEITUPOBAHMUE.

®duznka: MaTepus, SHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIETUYECKUI YPOBEHb,
BELIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BeUlecTBa, (PU3NUYECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, yriaeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE TTOPO/IbL, TOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKaPCTBEHHBIE M1 KOCMETHUUYECKHE MTPENapaThl, MaTEPHUaIbl U3 HCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuuyeckne 0CHOBbI XMMHH

XUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpoBHH, MOIAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacrpeziesieHusl 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOOB.
DneKTpOHHas: KOH(UTYpalKs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XMMHYECKUX 3ieMeHToB [ .
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XHUMHUYECKHUX
snemeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TpyIIaM U repruojam. 3HaueHHue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3U (KOBAJICHTHAs
HEeNoJISIpHasl W TOJSpHas, MOHHAs, MeTajnyeckas). MexaHu3mbl 00pa3oBaHMs KOBaJCHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENTOpHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KaTHOHBI M AHUOHBI.

BemtectBa MOJEKYyJISIpHOTO U HEMOJEKYJIAPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BeulecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTHE O AMCHEPCHBIX cUcTeMax. VICTMHHBIE M KOJUIOUIHBIE pacTBOpBL. MaccoBas 1os
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuueckux coefauHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMNIEKAUX K Pa3IUYHBIM
KJIacCaM.

Xumuueckass peaxkuus. Knaccuukanus XMMUYECKHX peakUuid B HEOPraHWYEeCKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IIPEBPALICHUS
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHOBecue. (DakTOpbl, BIUSAIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHEpUMEHTAJILHBIE METOABl M3YyYEHUs BELIECTB M UX IPEBpAILEHUI: JEMOHCTpalus
tabmun «Ilepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MenneneeBa», u3yueHue
MoJiele KpPUCTAJUIMYECKUX pelEToK, HaOJII0JeHHe | OINKCaHUuEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IoKEHHE IEPOKCHAAa BOJOpPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
OIIPENIEJICHUE CPElbl PACTBOPOB BEIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYeCKOH paboThl «BiusHUe pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMHYECKOW PEAKIIMM».

Pacuérnrie 3amaun.

Pacuérbl 10 ypaBHEHMSIM XUMUYECKUX PEAKIIUI, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAasl J0JIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxkenne HemetrammoB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiiepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPKAITUX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnel. [lonoxenne metamioB B [lepuoandeckoil cuctemMe XMMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEUINIUX METAJUIOB (HATPUH, KaJWid, KaJdbIlMd, MAarHUM,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6mme crocoObI moTydeHusI MeTaIUIOB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHUS BEIIECTB U HMX TMPEBPALICHUN: HU3YYCHHUE
KOJUIGKIIMU «MeTauibl M CIUIaBbl», OOpa3IlOB HEMETA/UIOB, PEIICHHE 3KCIICPUMEHTAIbHBIX
3amay, HAONIOJACHUE W  ONHCAHHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi O0BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIUU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponb xuMuu B o0ecriedeHrnr SKOJOTHUECKON, YHEPreTHUECKON U MUIEBOI O€30MacHOCTH,
pa3BUTUU MeAuIUHBL. [loHSATHE O HAay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKunii.

[IpencraBnenuss 00 OOmUX HAyYHBIX MPUHIMUIAX [POMBIIIJICHHOTO TOMyYeHUs
BOKHEHIITUX BEIIECTB.

UenoBek B MuHpe BEHIECTB W MaTEPUAIOB: BAXHEHUIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIEC yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWIIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS TIPEMapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOMN KU3HU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBS3€H MPU M3yUYeHUU OO0IIel M HEOPraHUYEeCKOW XMMHU B
11 xmacce ocyIiecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIe MOHSITHS: HAy4YHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHasms, CUHTE3,  KJIaccH(UKaIus,  MNEePHUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHUE.

®dusnka: Marepus, dHEPTHs, Macca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, HM30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SJHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIIMYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



buonorus: knerka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaNIOB, 3JEKTPOHHAS] MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMLBI 10 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
IpOrpaMM CpeAHero o0IIero 00pa3oBaHusl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO0/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIFHOCTH U CAMOOTIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHHCTBE
yueOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CTIIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cPOpPMHUPOBAHHOCTh
OMBITa TO3HABATENBHOM M TPAKTHYECKOW MAEATEIBHOCTH OOYYaIONMMXCs 110 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYaIOIUMKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00sS3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPaBOIOPSAKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIBHOCTU MPH CO3/IaHUH y4EOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY W apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTEYECTBEHHOMH
XUMHU;

yBaKEHHUsI K IpOIEeccy TBOpYECTBA B 0OOJACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XHUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaONIOJCHUH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IOCTYNKM CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXHMUYECKOMY 310POBBIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYalUsIX, YTPOXKAIOUIUX 30POBbIO U )KU3HHU JIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHUS ITPEIMETHBIX 3HAaHUH 110 XUMHUH;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs JAeTaTh 000CHOBAaHHBIE 3aKIFOUYEHUS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXmpeaIMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [[eJIOCTHOCTh HAyYHOUM KapTUHBI MHUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YIKCIICPUMEHT U JPYyTHe);

yHUBEpcaJbHble  y4eOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKaTHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSI  WMCIOB30BaTh  OCBOCHHBIC — MEXKIHCIUTUIMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4ueOHBIC JCWCTBHUS B IO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1aieHHe YHUBEPCAJIBHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W  aKTyaIM3UpPOBaTh MPOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHAX, (hOPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOH peakuud — TpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMbIX CYKJIECHUN;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE€3YJIbTATOB MCCIIEOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
PAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B [TO3HAHUSI.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aQHAIM3UPOBaTh HH(GOPMALMIO pa3IWYHBIX BUAOB M (OPM NPEICTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh OMBIT MCIOIB30BAaHHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOro MpoekTa M (OpMYyJIHpPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIPHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO ITO3HABATENbHYIO JAESTEIBHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATEJBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTU, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
PCIICHHA MPAKTHYCCKUX 3adad U OSKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHUMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJET,
GyHKIMOHAIbHAS TpyNNa, pajguKkail, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUSI OpraHUYEeCKUX
BemectB A. M. byTmiepoBa, 3akoH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUN, (PAKTOIOTUYECKUE CBEJCHHS O CBOMCTBAX,
cocTaBe, OJMyuYeHUH U 0€30MaCHOM MCIOJb30BAaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOHSITI/If/i, YCTaHaBJIMBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSATHUS MPU OMMCAHUU COCTAaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOMN) (HopMysT OpraHU4YEeCKUX BEIIECTB
U ypaBHEHUW XMMHYECKUX PEAKIUU, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEUIECTB M0 HX COCTaBy U CTPOCHUIO K OMNPEIeNEHHOMY KJacCy/Tpylie COeIUMHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOJACpX AIIUEe COCAMHEHUs, BBICOKOMOJEKYJISIPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJbHBIE HA3BAHMs OTICIBHBIX OPraHMYECKHX BEUIECTB (ITHJICH, MPOIMJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPHUH, (eHOoN, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACNATh BUAbI XUMHYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH301,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbAeTHI, MypaBbUHAsI U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHKH YTIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YpPaBHEHUAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHHH BJIaZIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX HaAyYHOT'O
NO3HAHUS, MCIIONB3YEMbIX B XHWMHUHU IPU M3YYEHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIUTsl IPUHATHUS PEIICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITHICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypalus OEJIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, MPEJCTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMyIHpPOBATH BBIBOJBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popMaluu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBWJIa SKOJOTUYECKH IIeJIecO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbS M
OKpY’Karollel MPUPOIAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIE OPTraHH3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAas cmbica mnokasatens [1JK, moscHsATh Ha
IpUMeEpax CrocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYaIOIIMXCS: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HEOpraHuyecKas XUMH»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABJISIONICH €CTeCTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMHUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBILUICHUST W KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
pelleHusT TPAaKTHUYECKUX 3a7ad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOI Ccpene;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHbBIC OPOUTAIIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JAMCCOLUALMNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHECHHS W TNPEBPAIICHUS] PHEPTUU NMPU XUMHUECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKkTOIOTUYECKHE CBEJEHHUS O CBOWMCTBAaX, COCTaBe, MOJTYYEHUN U O€30MMaCHOM HCIOJIb30BAHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JESITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NMPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY I COCTABJICHHS
dbopMynl BelIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEMIECTB (yrapHbIii Tas3,
VIJIEKUCHBIA Ta3, aMMHUaK, raméHash W3BECTh, HeTami€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
ApyTHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEISATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuThuecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACcCy/TpyIIe CoOeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys MOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHUYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUC
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XMMHUYECKHE DPEAKLIUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS pEaKLUUN pa3IMyHbIX TUIIOB, [TOJIHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pa3JMYHBIX HEOPraHWYECKUX BEILIECTB, pACHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOW pPEaKIMU OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepuU30BaTh XHUMHUYECKHE TIPOIECCHI, JEKallhe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIIOBOro 3¢ (deKkra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
1abopaTOPHBIM 000PYIOBaHKEM, a TAK)KE MPaBHUIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MOMOUILI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIuH, peaklMd MOHHOTO OOMEHa, Ka4eCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaM «Metamnel» u «Hemeramib»y) B COOTBETCTBMM C NPaBWJIAMU TEXHUKHU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (hopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHHUA B OBITY M TPYAOBOH NEATEIbHOCTH B IEISIX COXPAHEHHs] CBOEro 3/I0pOBbI U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHui JI. bpains as 3anucu XumMudeckux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

JaekTpoHHbIE (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Tpeamer OpraHUYeCKON XUMHH. https://academy-
1.1 Teopust CTpOEHUS OPraHHYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenuHeHuit A. M. Bytieposa Hele-4e24-ac02-efb16fa49f6a
Hroro mo pazneny 3
Pa3nea 2. Yraesogopoasl
IIpenenbHbIe YIrI€BOAOPOIBI — https://academy-
2.1 aﬂi i{m Y Aopoa 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHbie yrieBogopoabl: hitps:/academy-
2.2 amei;: e HZHH anmefI ’ 6 0 1 content.apkpro.ru/lesson/4038171e-
> IRATICHEL, 4158-4bd1-ae98-18dc1cfh9399
https://academy-
2.3 ApoMaTHuecKHe YTrIIeBOAOPO/IbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
2.4 PUPOFIIG HETORHHEH 3 1 0 https://lesson.edu.ru/04/10
YTJIEBOJIOPOIOB M UX TIepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxamue oprannyeckue coeIuHeHust
https://academy-
3.1 Crnuptel. @enon 3 0 0 ' Y

content.apkpro.ru/lesson/5439¢18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad71694f

3.2

3.3

Anpnerunsl. KapOoHOBBIE KUCITOTHI.
CrnoxHuble 3¢upbl

VriieBoabl

Hroro no pazaeny

13

Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coe{uHeHust

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-
4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no paszneny 3
Pa3pnen 5. BeicokoMOJIEKYISIpHBIE COCAUHEHUS
5.1 [Tnactmaccer. Kaydyku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpouabusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH
1.1 u [lepuomuueckas cucTeMa XUMHYECKIX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /1. I. Meneneena
1.2 XUMHUECKUE PEaKIHH 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 1POCHIE BEMECTia. ATHOTOODPasHE 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no paznemy 13 https://lesson.edu.ru/04/10
Pasnen 2. Heoprannueckasi Xumust
2.1 Meranist 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeraisr 1 1 https://lesson.edu.ru/04/10
53 CBsi3b HEOPTaHUYECKUX U OPTaHUUYECKHUX 5 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Htoro mo pazaeny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KA3H 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOAUMYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 10 knace/ I'abpuensa O.C., OctpoymoB W.I'., Cnagko C.A., Akimonepaoe obmectBo «M3narensctBo «IIpocBemenne»,2020 r
Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB U.T'., CnankoB C.A., Axnuoneproe obmectBo «M3narensctBo «lIpocsemenne»,2020r.

METOAUYECKHE MATEPHAJIBI U1 YUUTEJIA

Xumus(6a30BbIypoBeHb). Peanuzanusa o6pazoBanus: MmeToauueckoe nocooue s yuurens / Kasepuna A. A., [luuyruna I'.B.; mog pea.I'. B.
[Muuyrunoit. M. : ®I'BHY «HcTutyT crpateruu pa3sutus oopasoanus PAOy», 2022 81 c.:um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/






