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MNOSICHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOSHUs (emepalbHOi 00pa30BaTEeIbHONM MPOTPAMMEI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanrbHOM TOCyIapCTBEHHOM
oOpa3zoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHUH «CTpareruu pa3BUTHS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuox 1o 2025 roxa» (Pacnopspbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeru 0O0y4eHUs, BOCIUTAHUS U Pa3BUTHUS O0y4alOUIMXCA CPeICTBAMU y4eOHOro mpeameTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajbHbIC MOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHUE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEPINAIONIMM JTAallOM PEAIM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHUS. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOILIEH KYIbTYPHI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00yJaroIIUXCS HA YPOBHE CPEIAHETO
o01rero 00pa3oBaHusl CpeCTBAMH Y4€OHOTrO MpeaMera «XuMUs», COJAEPKaHUE U MOCTPOCHUE
KOTOPOTO ONpEIENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenM(pUKH HAyKd XHUMHH, &
3Ha4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTePHAIBHOM KM3HM OOIIECTBA, a TAKXKeE ¢ yUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaKk JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK HUTpaeT 0coOyi0 pojb B COBPEMEHHOMH
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOU KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEICTaBICHUS]
00 OKpYXKaroIleM MUpE Kak O €IWHCTBE MPUPOIBI U YeJIOBEKa, KOTOpoe POPMHUPYETCSI B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KHU3HU KaXI0ro wieHa obmecTBa. COBpeMEeHHas XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMI HampaBjeHa Ha peIIeHHe INI00aNbHBIX MPOOJIeM YCTOHUMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMMM IENIMU M NPUHIUIAMH CPEJHEro oOmiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO MM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COLUYMA,
MIPOIOJDKEHHST 00pa30BaHMs B PA3IMYHBIX 00JIACTIX, HE CBS3aHHBIX HETTOCPEICTBEHHO C XHMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
XuUMUA» 1 «OO011ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKIIOUEHUEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U JIEKTPOHHBIX IPEICTABICHUM O CTPOCHUM BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKoll XMMHUU IOIYy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeOpraHuyecKass XUMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUMX W METOJ0JIOTMYECKUX MO3ULIMM,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomoniHseTcss B Kypcax 10 wm 11 kiaccoB naieMeHTaMu  COJEpXKaHUs, HWMEIOIIUMHU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIEN0BATENbCKUX 3ajad. B 1enom coaepkaHue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaroImuxcsik MUPOBO33PEHUYECKO OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HMIeH, TaKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTraHWYECKOI'0 M OPraHUYeCKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHME POJIM XMMHUHU B PEIIEHUH 3KOJOTMUYECKUX MpolieM, a Takxke NpobieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B mulane pemieHust 3amad  BOCIMTAHHWSA, Pa3BUTHUS U COIMANU3ALMK  O0yYaromuxcs
INPUHSTBIE MPOrpaMMON MO XUMHH IOAXOAbI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (pOpMHUPOBAaHUE YHHBEPCAJIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM IEATENTbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IeJiell H3y4deHHs MpelMeTa HalpaBiIeHHEM MEPBOCTENEHHON 3HAYUMOCTU
TPaOUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XMMHUYECKOM Hayku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKON JIEATENIbHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEeICNICHUIO 1eJIel N3YUYEeHUS MIPEeIMETa SBJISETCS BIOJIHE OMPABAaHHBIM.

CoriacHo J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3Y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOM JieXkKaT KJIIOUEBbIE MOHSTHS,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPUM XUMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaKluii, HEOOXOIUMBIX IS MPHOOPETEHUS YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUCCKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHMH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atum, copepkarenbHas XapaKTepUCTUKA LI€Jel U 3a7ad U3y4EHHUs NpeAMETa B
porpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTENEHM OTAAETCA NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi oOydyeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allluH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7au.

B cB3m ¢ ATUM TpU M3YYEHHH TIpeaMeTa «XUMHUs» JTOMUHHUPYIOIIEE 3HAUYCHUE
PUOOPETAIOT TaKUe 1eNU U 33/1a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEICCTBAMH U WX PUMEHCHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHanmm3a W o00paboTku uWHOOpPMAIMU, HEOOXOMUMBIX [JIsi TMPUOOPETCHUS] OIBITA
JeSITEIbBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUSI BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MTO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4aromuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHbBIE



TEXHOJIOTUH JIUIsl TIOMCKA M aHAIM3a YIeOHOH M HayYHO-TOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPXKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHIUH XHMUYECKOTO KCIIEPHMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K MPHUPOJIE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B ydeOHOM 1utaHe cpemaHero oomero oopazoBaHus HpeaAMeT «XUMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOM 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO0miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
obmrero obpazoBanusi, cocrapisier 68 vacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno), B 11
kyacce — 34 gaca (1 gac B Hezemo).

COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYeCKOM XUMHH

ITpenmeTr opraHM4YecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJyUYECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOEHUs opraHuueckux coequHenuit A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BelecTB. ['omororus,
n3oMepusd. XUMHUUYECKas CBA3b B OPTaHUYECKUX COCIMHEHUAX — OMHAPHBIE U KPATHBIE CBS3U.

[lpencraBaenne o  kimaccuukanMum — opraHuueckux  BemiecTB.  Homenknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEILECTB, HaONIOJICHWE M OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALEHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHUHM (IJIaBJlIeHKE, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTenmme
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psll. DTHIEH U MPONWIEH — MPOCTeHIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIpUPOBAHMS,
raJIOrT€HUPOBAHMUS, TUIPATAllUH, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TIOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [logydenre cuHTeTHYeCKOro Kayuyka U pe3uHbl.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psia. AleTuieH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAIOT€HUPOBAHMSI, THIpATalluU, TOPEHUS ), IOTyYEHUE U IIPUMEHEHHE.



Apenbl. bensomn: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHHE M IpPUMEHEHue. 1onyon: cocmas, cmpoenue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBsA3b MEXIy YIUVIEBOJOPOJAMHU,
MIPUHAICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHBIE HEQPTSHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHuUeCKHii, KaTanuTUYeCKuil), nupoiu3. [IpoaykTel nepepadboTku HedTH, UX PUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKTHI €ro nepepadoTKu.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» u «YTomiaby, MoaeInpoBaHme
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHnble 3anaum.

Boblunicnienuss 1o ypaBHEHHMIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEakUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJAHOATOMHBIE CHUPTH. METaHOI M 3TaHOJ: CTPOEHUE, (U3HYECKUE U
XUMHYECKHE CBOWCTBA (peakiuu C aKTUBHBIMU METallJIaMH, TajoreHOBOJOPOJaMU, TOPEHHE),
npuMeHeHue. BoiopoHbie CBA3M MEXKIy MOJIEKYJIaMU CHUPTOB. JelicTBUE METaHOJIa U ATaHOJIa
Ha OpPraHu3M YeJIOBEeKa.

MHOroaToOMHBIE CHHUPTHL. OTHJICHIJIIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MICTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl PeaKIus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3m uesnoBeka. [IpuMeHeHuWe TiauIepUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpoeHHE MOJEKYJbl, (QU3NYecKue u XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (U3NYecKue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEaKIIHH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHble KapOOHOBBIE KMCIOThl. MypaBbHHAs M YKCYCHasl KUCIIOTHI:
CTpoeHue, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOMCTBA, OOIIME I KJlacca KUCIIOT, peaKIusl
sTepuduKanum), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
MPEJICTABUTENIN BBICHIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOILIEE JIEVCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

YrieBonpl: cocTaB, KiaccuuKaIys yriieBo0B (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3ammogeicTBue c¢ ruzapokcunom Mmeau(ll), oxucineHne amMmmadyHbIM pPacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHe, OpoKEHHE TJIIOKO3bl), HAXOXJAECHHE B TMPUPOJIE,
npuMeHeHue, onosornueckas poib. DorocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
dusnyueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIIUs C HO/I0M).



OKCepUMEHTAIbHBIE METObl W3Y4YeHMs] BEIIECTB M MX MPEeBpalleHUM: MpOBEICHUE,
HaOJIOZIGHWE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peaklry OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (okuciieHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(Il), B3ammopeiicTBUe
Kpaxmajia C HOJOM), MPOBEIEHUE TPAKTHUECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUsI.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XMMUYECKHE CBOWCTBA AMHHOKHUCIOT (Ha mpuMepe MHIMHA). buonornueckoe 3HaueHHe
aMHHOKUCIOT. [lenrTuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPOJIM3, IACHATYpalus,
KaueCTBEHHbIE PEAaKIIMH Ha OEJIKH.

DKcrepruMEHTATbHBIE METOJbl M3YYEHHUS! BEUIECTB M HMX IPEBpAllCHUil: HaOIrofeHuEe U
OMKCAaHHUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHATypanusi OETKOB NpPHU HArpeBaHWU, IIBETHbHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJSIPHBIX COCIMHEHHN: MOHOMEp, IIOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3aIUH, CpPeIHsAs MoyeKynaspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYIISIPHBIX COETUHEHUI — MOTMMEpH3aIIHs U MOJIUKOHICHCAIIHS.

DKcrepruMEeHTATbHBIE METO/Ibl M3YYEHHUSI BEUIECTB M WX MPEBPALICHUN: 03HAKOMIICHHE C
00pa3maMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MesxnpeaMeTHbIE CBSI3H.

Peanuzarus MexnpeaMeTHBIX CBSA3eM NMpU M3ydeHUU opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaKk U
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMU JIJISI OT/ACTBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHS: SIBIIEHHE, HAY4HBIH (DakT, THUIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KiIaccupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHHE, W3MEpEeHUe,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

dwusmka: Matepus, YHEPTUs, Macca, aToM, MJIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIeCTB B OpraHusMme, (hOTOCHUHTE3,
OMOJOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIIeBOIbI, KUPbI, (PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHONOrHs: MUIIEBBIE MTPOIYKTHI, OCHOBBI PAIlHOHATHHOTO MUTAHUS, MOIOIITUE CPEJICTRA,
JIEKApCTBEHHBIE © KOCMETHYECKHE MPerapaThbl, MaTepUAIIbl N3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMudeckui dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTuyecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anementsl. OcoGeHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHas: KOH(GUTYpalus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sseMeHtoB JI. .
MengeneeBa. CBsA3p NEpUOAMYECKOTO 3akoHa M llepumonnyeckoil cHCTEMbl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepuoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKas CBsI3b. BuUIbI XUMHUYECKON CBsI3W (KOBaJICHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3U (OOMEHHBIA U JTIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
DIIEeKTPOOTpULIATENBbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJEKYISIpHOTO W HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue 0 AMCHEpCHBIX cucTeMax. MICTUHHBIE U KOJJIOUAHbIE pacTBOpbL. MaccoBasi 10s
BELIECTBA B pacTBOpE.

Knaccugpukanuss HeopraHmdeckMx coequHEeHHWH. HomeHkiaTtypa HEOpraHMYEeCKHX
BELECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuueckass peaxkuus. Knaccuukanus XUMHUYECKHX peakUuid B HEOPraHMYEeCKOW H
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHSIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pasin4HbIX (hakTopoB. OOpaTUMble peakluu.
XnMuueckoe paBHOBecHe. DakTOpbl, BIMSAIOIIUE HAa COCTOSHHE XMMHUYECKOTO DPABHOBECHUS.
ITpunnun Jle Hlarense.

OnekrponauTnueckas auccouuanus. CunbHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCepUMEHTAJIbHBIE METOJAbl M3YyUEHHUsl BEIIECTB U UX IPEBpalllEeHUui: JEeMOHCTpalus
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJeNell KpPUCTAINIMUYECKUX peIéToK, HaOIIoJeHWe M ONUCAaHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHe MNEepOKCHIa BOJOpPOJa B MPHUCYTCTBUU KaTalln3aropa,
oTpezieNieHUue Cpe/ibl pacTBOPOB BEILIECTB C MOMOUIbIO YHUBEPCAIHLHOTO WHIUKATOpA, PEaKluuu
MOHHOTO OOMeEHa), MpOoBeJleHHE MPaKTHUeCKOil paboThl «BnusHue pa3nuyHbIXx (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3amaun.

Pacuérbl o ypaBHEHUSIM XMMHYECKHUX PEAKIIHM, B TOM YHCIIE TEPMOXUMHYECKHE PACUEThI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MacCOBast A0S BEILIECTBAY.

Heoprannveckass Xumus



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenTtoB Jl. M. MenneneeBa u OCOOECHHOCTH CTpoeHHs aromoB. dusnueckue cBOICTBa
HEMETAJUIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOIACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmme
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIJIOB. DJICKTPOXMMHYECKUHU DS HampsHKeHUH
METAaJIJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPWH, KaJWid, KaJbIlMd, MAarHuu,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHst MeTayuIoB. [IpuMeHeHne MeTallIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHUsS BEIIECTB M UMX NPEBPAIICHUN: H3YYCHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHWE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMoOJIeiCTBHE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT U IIEJouYel, KauyeCTBEHHbBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEUIECTB, PacdyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEUIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBOM 0€3011acHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHYECKHUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
BaKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHANOB: BAKHEHIINE CTPOUTEIbHBICE MaTEpPHAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYECKHE U MUHEPATIbHbIC yI0OpEHUS.

XUMHS U 3]I0POBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YyYEHUU OO0IIel U HEOPraHUYeCKOW XMMHHU B
11 xmacce ocyImiecTBIseTCs 4epe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE TOHSTHs: HAY4YHBIH (akT, THIOTE3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccuukamusi, MNEepPHOAUYHOCTh,  HAOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaIloOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOpHBIE TOPOIBI, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, METATyprus,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUaJIOB, 3JIEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
poOrpaMM CpeaHEro o0Iero oopazoBaHusl (JIMYHOCTHBIM, METANMPEAMETHBIM H MPEIAMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS
MPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B coorBercTBUHN C CUCTCMHO-ACATCIBHOCTHBIM IOAXO0AOM B CTPYKTYpPC JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS TIpeaMeTa «XHMHS» Ha YPOBHE CpEIHEro oOmero ooOpazoBaHUs
BBIJICTICHBI CJIEYIOIINE COCTABIISIONIHUE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUUCKON Tpa’kKJaHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIIBHOCTH H CAMOOIIPEICIICHHIO;

HaJIM4YnC MOTHUBaAIIUN K O6y‘-ICHI/IIO;

I[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JCSTEIHLHOCTU
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [IPUCYIIUMU HGHOCTHOﬁ CUCTEMEC XHUMHYECCKOT'O
o0pa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIaAHBbI.

JIngHOoCTHEBIE pPE3yIbTaTbl OCBOCHHA MNPECAMETA «XUMUSIY JOCTUTAaOTCA B CAUHCTBC
yueOHOM M BOCHUTATENBHOM JIEATENHHOCTH B COOTBETCTBUHM C T'YMaHUCTHUECKHUMHU,
COLIMOKYIIbTYPHBIMH, JIYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXXJIaHCKOI'O O6HI€CTB3, IIPpUHATBIMU B O6HICCTB€ HOpMaMM H IIpaBUJIaMHU IIOBCACHMUA,
CIIOCOOCTBYIONTUMH IIPOIIecCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YJarOIINUXCSl.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OMbITAa TIO3HABATCIILHOM M TPAKTHYECKOH JEATCIBHOCTH OOYyYarolMXCs I10 peaiu3ainu
IIPUHATBIX B O6H.[€CTB€ HCHHOCTefI, B TOM YHCJIC B HaCTHU:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY H ITPaBOIOPSIIKY;

NpEaACTaBJICHHUA O CONUAJIBHBIX HOPMAaxX M IIpaBUJIaX MEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IGGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHUS

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBaXEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPHUH MU MPAKTHUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKH €CTh PE3yJIbTaT JJIUTENbHBIX HAONIOJACHUH,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITOUCKOB, IIOCTOAHHOI'O TPpyAda y‘IéHbIX " IPAKTUKOB;

HHTCPCCa W II03HABATCJIIBHBIX MOTHUBOB B IIOJYYCHHHM HW MNOCICAYIOIICM aHAJIM3C
uH(OpPMALIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STUYCCKOI'O MMOBCACHUA,

CIOCOOHOCTH OLICHUBATh CUTyallUHW, CBA3aHHBIC C XHMHUUYCCKUMHU SABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATHh cBOE MOBCACHHUEC U IIOCTYIIKHM CBOUX TOBapI/IHIef/'I C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJIGI[CTBI/If/'I 9TUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M Oe30macHOro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

COOIOZICHHSI TIPaBMJI OE30MACHOTO OOpAIeHUsI ¢ BEIICCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHMMAHUA LEHHOCTH TPAaBUJI UHAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBCACHH B CUTyAllUAX, YTPOKAIOIHNX 310POBbIO U JKU3HU JIIOI{@I\/JI;

OCO3HAHHUS TOCJIEJCTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YHNOTpEOJIEHUS alKOTroJis,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4e€OHO-HCCIIEIOBATENLCKOM JICSITEIIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PELICHWU MPAKTUYECKUX 3a/lad COLHUAIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCUi pazIuyHOro poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHUH 110 XUMHUU,

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM N€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYaJbHOM TpaeKTOpuu OOpa3oBaHUS,
Oynymieil mpodeccnu U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIEeCTRA;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH IIeNIECO00Pa3HOT0 OTHOIIEHUS K MPUPOE, KaK NCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOrH4YCCKHUX HpO6J’ICM, BIIMAHUS DKOHOMHNYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIH30BAHUS JOCTHKEHUN XUMHH IS PEIISHUST BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIONIOJIH30BAHNS,



AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIEeW MPUPOTHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOIAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHHUMACMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMHU B
MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paloHaIbHOIO HAYYHOTI'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKpPYKaIOIIEM
MHpE KaK O €JUHCTBE IMPHUPOJbl M YEIOBEKa, B IMO3HAHUMU IPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHOM
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTONYHMBOIO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOIA,
HHEPreTHUYECKON, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00ecre4eHny yCIOBUM YCIIEUIHOTO TPYAA U SKOJIOIMYECKU KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAaHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCNOJIb30BaTh XUMUYECKUE 3HAHUSA IS peLIeHUs Ipo0ieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K ITO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIy4€HMIO HOBBIX 3HAHUM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSIM TpyJa B pPa3M4YHbIX cpepax mnpodeccuoHaTbHON
JESATEIBHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MertanpenmMeTHble pe3yibTaTbl OCBOGHMs ydyeOHOro mnpeaMmera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUITHHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TIOHSTHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPrus, SIBIEHHUE, MpOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHNE, N3MEPEHNE, SKCIIEPUMEHT U JpYyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TMO3HABaTelIbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIBHOW KOMIMETEHIIMH 00y4aroIuxcs;



CIIOCOOHOCTh ~ OOyHaloIIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpCaTbHbIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMU y4e€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OBj1aieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMU 1IEIISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM IMPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHII M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IOHITHS JIsI OOBSICHEHHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALIUN BEIICCTB U XMUMHUYCCKHUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYMHHO-CIIECACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHUMHUYECKOH pEaklMu — TMPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U TMPAKTHUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a3oBblIe HCCJIeN0BaTEIbCKHE TeHCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHYECKUX PEAKIIHIA;

dbopMynupoBaTh LEAM M 3aJadyd  KCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KIIEHUH;

BIIAJICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynaupoBaTh OOOOIIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEeOBaTeIbCKOM M IPOEKTHOM JAesITeIbHOCTH,
MPOSIBISATHE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB IMO3HAHMUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWHGOpMAIMK  (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHAIM3UPOBATh HWH(MOPMAIIMIO PA3IUYHBIX BUIOB U (QOpPM TMPENCTaBICHHS, KPUTHUECKU
OILICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTb;

dbopMyIUpOBaTh 3aMpOChl W MPUMEHSTh PA3IUYHBIE METOABl MPU TOUCKE M O0TOOpE
uH(pOopMaIui, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpUOOpPETaTh OMBIT WUCMOJIB30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIA SI3BIK B KA4yeCTBE CPEACTBA MNpPH padboTe € XUMHYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeaAMeTHbIe ((pu3nyecKkue M MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAaeMON TeMbl B XOJ€ JAMUajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh UJCH, (POPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TPU  BBIIOJHEHUM XHMHYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHMIA ITyTEM COTIIACOBAHMSI ITO3UIIHIA B X01€ 00CYXKICHUS 1 0OMEHA MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTb,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraeMblii allTOPUTM JICHCTBHI TPU BBIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEaKLUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JIEATEIBHOCTH Ha OCHOBE CcaMOaHalW3a U
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHs» OTpa)karoT:

c(OPMHPOBAHHOCTh MPEJICTaBIEHUH O XMMHUYECKOH COCTaBIIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTMHBI MHUpa, POJIM XUMHUHM B TO3HAHUM SIBIEHUH NpPUPOIBI, B (OPMHPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pelIeHNs MpPaKTUYEeCKHX 3aad M D3KOJOTMYEeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHSATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaliéHHas), MOJb, MOJSpHAas Macca, MOJSAPHBIA O00BEM, YIJIEpOIHBIA  CKeJerT,
(GyHKLIMOHANbHAS TPYMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJEpKalie COeTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUsA, JIeXKAllUe B OCHOBE ITOHUMaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHUYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH U 0€30I1aCHOM HCIOJIb30BaHUHU BaKHEUIIIUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPaKTUUYECKOM JIEATENBHOCTH YEI0BEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINE IOHATHS IIPH ONIMCAaHUM COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYTl OPraHUYECKUX BEILECTB
Y YpaBHEHUN XMMHUYECKUX PEaKLMH, U3rOTABJIMBATH MOJEIN MOJIEKYJ OPraHMYECKHUX BEILLECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHHUSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB IO HX COCTaBy U CTPOCHHUIO K OINpeAeNéHHOMY KIAcCy/Tpymie COeAMHEHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS), JaBaThb UM Ha3BaHUs 10 cucremarnueckoil HomeHkiaatype (IUPAC), a taxxke
NPUBOJUTH TPUBUAIbHBIC HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, MPOIUIIEH,
aleTUJICH, STWICHIVIMKOJb, TIUUEpUH, (PeHosd, GopManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMNPEAENATh BHJBI XUMHUYECKOH CBSA3M B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. ByrtiepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IPEICTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHMUYECKHUX BELLECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, ATHJICHTIIUKOIb, TJIMIEPHH, (EHON, aleTalIbIerul, MypaBbHHasl U YKCYCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIHMX XMMHUYECKUX pEakLUui C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO ChIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XWMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MHPOAYKTa PEAKIMHU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONb3YEMbIX B XHMHUU MpPU M3YYECHUM BELIECTB M XHUMUYECKUX SIBJICHUN
(HaOmofeHne, U3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHMS JUIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALlUsX, CB3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ITHIIECHA U HU3YYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB Npu
HarpeBaHUU, IIBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUU C NMpaBWJIAMH TEXHHKH 0€30MacHOCTH
pu oOpallleHuu ¢ BEIIeCTBaMU U JIaOOpaTOPHBIM 00OpYIOBaHUEM, MPEACTABIATH PE3YyIbTaThl



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(bopMynHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKU aHAIM3MPOBATH XMUMHYECKYIO HH(OpMAIHUIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(opMaruu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUA B OBITY M TPYIOBOH NEATETBHOCTH B LEJNAX COXPAHEHUS CBOETrO 3I0POBbS M
OKPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATH ONACHOCTb BO3JEHCTBHS HA KUBBIC OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIci mnokaszarens IIJIK, moscHate Ha
IpUMepax CIocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BCKA,;

JUIsl 0OOy4arolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbSi: YMEHHUE HPUMEHSTH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUId  CHeNbIX M CclIa0OBUIAIMIMX OOYyYaroIMXCA: YMEHHME HCIHOJIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy obo3nauenuit JI. bpaitns ans 3anucu xuMudeckux Gpopmyir.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBILUICHUST U KYJIbTYpPhl JMYHOCTHU, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHNs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATarOIINe
HOHATHUS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOI, S-, p-, d- 3IeKTpOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAsA),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHMYECKHX  pEakUud, pacTBOp,  DJIEKTPOJIUTHL,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIINTENb, BOCCTAHOBHUTENDL, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuin 3akon J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHMS DHEPTUU NP XUMHYECKHUX
peaKIMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAHHUS TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIOIb30BaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATENIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATHS MPH ONMHCAHUU HEOPTraHMYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XHUMHUYECKUX pEaKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIE Ha3BaHHUS OTIENbHBIX HEOPraHWYECKUX BellecTB (yrapHblii ras,
VIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BeCTh, Herali€Has H3BeCTb, MUThEBas COJa, MUPHUT U

JpyTHE);



c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUUYECKOU CBsI3U (KOBAJICHTHAsI, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUYECKOW PEHIETKU KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYEecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 VX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpblBaThb CMBICI Tepuoanyeckoro 3akoHa J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XMMUYECKUX 351eMeHToB []. U.
MenpeneeBa, HUCHONB3Ysl MOHSATHS «S-, p-, d-DJIIGKTPOHHBIC OpPOUTAINY», «IHEPTETHUECKUE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHWMHUYECKHMX OJEMEHTOB U HX
coequHEHUH Mo nepuoAam u rpynnam [lepuoanueckoit cucteMbl XUMUYecKuX annemMeHToB /1. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, TMOJTBEPXAATh CYIIECTBOBAaHUE
TEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TINIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMy 3(hdeKTy peakiuw,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKLUUN Pa3NUYHBIX TUIIOB, OJTHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBAsI yCIOBHUSA, MPU KOTOPBIX 3TH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOTO OallaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aercTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XUMHYECKHE TIPOIECCHI, JIeKallhue B
OCHOBE IMPOMBIIIJICHHOTO MOJIY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHU 00 OOIMMX HAYYHBIX MPUHIIUAINAX W IKOJOTHYECKHUX MPOoOJIeMax XUMHYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUN TPOBOAHWTH BBIYMCIEHUS C WCIOIB30BAHUEM TOHSITHUS
«MaccoBasi 0Nl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOILICHUH Ta30B MPU XHUMHUYECKUX
peaKkImsIX, MacChl BemecTBa WM 00BEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO A(ddeKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHuE Cpelbl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOIO MHUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEeaKlUH, PeaKIHd HOHHOTO OOMEHA, KaueCTBEHHBIEC PEaKIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYJOBAHUEM, MIPE/ICTABIISATH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XHMMHUYECKYI0 HH(pOpMaluio,
NOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHUKauuu, VHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IEJIAX COXPAHEHUS CBOETO 30POBbA U
OKpY’Kalolie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha XKHBBIE OPTaHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECCKHX SIBIICHUIA,

JUISL CIEMbIX W CIA0OBUIAIIMX OOYyYarolIuXcsi: YMEHHE HCIIOIb30BaTh pelibedHo-
TOYCYHYIO cucTeMy obo3Hauenuit JI. bpaiins ans 3anucu XumMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATEIBHBIE
padoThbI padoThI pecypebi
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer opraHnyecKO XUMUU. TeoPI/I;I htto://school-
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3 ALD:/SCN00°
collection.edu.ru
M. bytneposa
Hroro no pazgeny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2 hitp://school-
) e yr AOPOA collection.edu.ru
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1 http://school-
’ aJIKaJMEeHbI, AIKUHBI collection.edu.ru
23 ApomaTuueckue yriaeBoaopoabl 2 http://school-
' p r AOPOA collection.edu.ru
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJOB 1 3 1 http://school-
) ux nepepadoTka collection.edu.ru
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
AOttp://school-
3.1 Crnuptsl. @enon 3 hit //sp hool
collection.edu.ru
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1 http://school-
' CrnoxxabIe Y(UPBI collection.edu.ru
http://school-
33 YTIeBOI 3 collection.edu.ru
Uroro no pazgeny 13



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 . AMuHBL. AMUHOKHCIIOTHL Benku 3
Uroro no pazgeny 3
Paznen 5. BeicokoMOJIeKY ISIDHBIC CO€TMHEeHHs
http://school-
5.1 [TInactmaccel. Kayuyku. BonokHa 2 collection.edu.ru
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKTquCKI/Ie 06PA30BATEIBLHBIE
padoTsI padoTsI pecypesI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemeHToB JI. 1. Menaeneena
12 Crpoenue BeniectBa. MHOrooOpasue 4 http://school-
’ BELECTB collection.edu.ru
http://school-
1.3 XUMHYECKUE PEAKITUU 6 1 1 :
collection.edu.ru
Utoro no pazaen 13 http://school-
pasaeny collection.edu.ru
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MeTassl 6 1 bt ://S.ChOOI_
collection.edu.ru
2.2 HemeTtams 9 1 1 ht ://S.ChOOI_
collection.edu.ru
23 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX ) http://school-
) BEIIECTB collection.edu.ru
http://school-
Hroro no pasnemy 17 collection.edu.ru
Pa3zngen 3. Xumus u :Ku3HbL
3.1 XUMUS 1 KU3HbD 4 it ://S.ChOOI_
collection.edu.ru
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandyecTBO 4YacoB
Ne Hara
n/n Tema ypoka Beero KounTtpoJubHbie IIpakTHyeckune u3yueHus
padoThI padoTshI
IIpenMeT opranudeckoi XUMUH, €€
1 PEAMET Op ’ 1 07.09.2023
BO3HHKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpOCHUST OpraHUYECKUX
2 coenquHeHuil A. M. bytnepoBa, €€ 0CHOBHbIE 1 14.09.2023
[IOJIOKEHUS
[IpencraBnenue o KiaccuPpUKALAHA
opraHnyeckux Bemrects. Homenkiarypa
3 p t yp 1 21.09.2023
(cucTemaTu4ecKasi) ¥ TPUBHAIBHBIC Ha3BaHUS
OpPTraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHUE
4 1 CTp ’ 1 28.09.2023
TOMOJIOTHYECKHH PSIJT
Mertan u 3TaH — IIpoCTEHUIIE
5 p 1 05.10.2023
MIPEJICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 12.10.2023
OTHIIEH U TIPONHUJICH — IIPOCTEHIITNE
7 p p 1 19.10.2023
MIPEICTABUTENH AJTKEHOB
IIpaktnueckast padora Ne 1. «lTomyuenue
8 p P «HOIYH 1 1 26.10.2023
STUJIEHA U U3YUYEHHE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. Ilonyderune 1 09.11.2023
CUHTETUYECKOTO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
10 TOMOJIOTMUECKUH Psil. AUETHIIEH — 1 16.11.2023
MPOCTEUIINNA MPEICTABUTEIH ATKUHOB
Brruncnenus mo ypaBHEHHIO XUMHUYECKOU
11 yp 1 23.11.2023

peaxiuu




ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD

12 30.11.2023
apeHoB

13 I'eneTnyeckas cBsI3b yIrieBOJOPOAOB, 07.12.2023
MPUHAJICKAITUX K PA3IMIHBIM KJlaccaM
[IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHbIE HEPTSIHBIC ra3bl, 14.12.2023
He(Th M MPOAYKTHI €€ mepepadOTKH
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHRIE HETSIHBIC Ta36l, 21.12.2023
He(Th U MPOAYKTHI € nepepaboTKu

16 KonTponbhas pabota no paszueny 28.12.2003
«YTIIEBOIOPOABD)

17 [IpenenbHBIC OJTHOATOMHBIC CITUPTHI: 11.01.2004
METaHOJI U 3TaHo1. BomopoaHas cBs3b

13 MHOroaTroMHbIE CIUPTHI: ITUICHTITUKOIb 1 18.01.2024
TJTHICPUH

19 denoir: CTpOGHI/IE MOJIEKYJIbI, PU3NYECKUE U 25.01.2004
XUMHUYECKHUE CBOWCTBA, MPUMEHECHHE

20 Anpneruapl: GopManbAeTUl U alleTalbACTU/I. 01.02.2024
Aueron

1 OaHOOCHOBHBIE TpefieNbHbIE KApOOHOBBIE 08.02.2024
KHUCJIOTBI: MypaBbUHAsI M YKCYCHas

2 IIpakTrueckas pa6uoTa Ne 2. «CBoiicTBa 15.02.2024
pacTBopa YKCYCHON KHCIIOTBI»

73 CrteapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK 29.02.2004
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT

24 MpL1a KaK CoIu BBICI_HI/I\)'( KapOOHOBBIX 29.02.2004
KHCJIOT, UX MOIOIIEE NEHCTBHUE
CrnoxHbIe (DUPHI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. 'MAPOIN3 CIOKHBIX 07.03.2024
3¢upos

26 JKupsl: rTuponns, NpruMeHEHHe, 14.03.2024




OuoJioruyeckas POJIb JKHUPOB

VYTIIeBOIbI: COCTaB, KiTacCHU(pUKAITHSI.

27 Baxkneiimue npencraBuTeNn: II0K03a, 1 21.03.2024
bpykTo3a, caxaposa

78 Kpaxman u nemirono3a Kkak npupoaHbie 1 04.04.2004
MIOJIUMEPHI
KonTponpHas padora no pazaeny

29 «Kucnopoacoaepaiiue opraHu4ecKue 1 11.04.2024
COCTUHEHUS

30 AMUWHBI: METHJIAMUH U aHWJIHH 1 18.04.2024
AMUHOKHUCIOTHI Kak aMm(poTepHbIe

31 OpraHNYECKHUE COCAUHEHUS, X 1 25.04.2024
Ouosnoruueckoe 3Hadenue. [lentuab

17 benku kak npupoaHbie 1 16.05.2004
BBICOKOMOJICKYJISIPHBIE COSAMHCHHSI

33 OCHOBHBIC TIOHATHS XHMHH § 1 23.05.2024
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUI. 1 30.05.2024
[TnacTMaccel, Kay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH AIeMEHT. ATOM. DIEKTPOHHAs
KOH(UTypalys aToMOB

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[Tepuonuueckuii 3akon u I[leprnonnueckas
cHUcTeMa XMMHUYECKuX dmemMeHToB /1. H.
MeHpeneeBa, X CBS3b C COBPEMEHHOMN
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBI
xumudeckux ayemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CTpOGHI/IC BellleCcTBa. XUMHUUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6pa30BaHI/I${
KOBaJICHTHOM CBS3H. BOI[OpO,Z[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILECTBA B pacTBOpE

Knaccudukanus 1 HoMeHKIATypa
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, PA3JIUYHBIX
KJIacCOB

Knaccudukanms XuMuaecknux peakifuii B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHUS MACChl BEILIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMbIe pEaKIUH.
XUMHYecKoe paBHOBECHE

10

[IpakTrueckas padota Ne 1. «Bnusaue
pa3nuYHBIX (haKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

11

12

13

14

15

DIIeKTpoJIMTHYECKast Auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbnas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Guznyeckue cBOWCTBa
METaJIJIOB

CrnnaBel METaIIOB. DIIEKTPOXUMUYECKUH Pl
HanpsHKeHUH MeTalyIoB

16

XHMHYECKHE CBOMCTBA BaXKHEHIIIHNX
METaJUIOB (HATPUH, Kaaui, Kaablluid, MarHui,
QIIOMUHHN) U UX COETMHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COE€IUHEHUN




19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Metamisn»"

20

21

22

Hemertamel, BX m0J0KEHHE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
ANoTponus HEeMETaIoB (Ha mpuUMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHAMHMYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

23

24

25

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COE€IUHEHUN

XHUMHUYECKHUE CBOICTBA yriepoaa, KpeEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COE€TMHEHUH

26

27

28

O0001IeHrEe U cCUCTEMATH3aIMs 3SHAHUN 110
Teme «HemeTramnely. Beranuciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IeCKI/Ie paCLIéTI)I

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Hemertanmsi'"»

KontponbHas padota mo TeMam «MeTauibiy
u «Hemeramnsny

29

HeopraHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvICCKHUEC OCHOBAHUSA

30

AMpoTepHbIE HEOpPraHUYeCK1e U
opraHnuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX ¥ OPTaHUYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun 3KOHOFH‘ICCKOI>1,

31 JHEPreTUYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHUU MEAUIIMHBI
[Ipencrarnenus 00 0OMKX HAYYHBIX

32 MIPUHLUIIAX IIPOMBIIUICHHOIO MTOIY4YEHUS 1
BaKHEHIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPHUAIOB 1

34 XuMUsl ¥ 3I0POBBLE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kimacc/ I'abpuensa O.C., OOIIECTBO C OrpaHHYCHHON OTBETCTBEHHOCTHIO

«IPODAY»; AxninonepHoe oomectBo «M3marenscTBo «IIpocBenienne»

METOANUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
Meroandeckoe nocodbue k yueonukam O. C. ['abpuensna «Xumus. ba3zossrit ypoBeHby». 10—11

KJIaCChbI

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://vk.com/topic-100285962 34051433
https://mel.fm/blog/yelena-valishina/20397-13-besplatnykh-resursov-dlya-izucheniya-khimii-

ot-uchebnikov-do-klassnykh-trenazherov






