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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOoBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelrepanbHOl 00pa30BaTeIbHONM MPOTrPaMMBI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TroOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenopaBanus y4eOHOTO IMpeamMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yromMx
OCHOBHBIC 00pa30BaTEIbHBIC IMPOrPAMMbl, H OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopshxkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeru 0O0y4eHHs, BOCIUTAHUS U Pa3BUTHUS O0y4alOUIMXCA CPelICTBAMU y4eOHOro nmpeamera
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTAaBWJIM KOHIICTITYaJIbHBIE IOJOXKCHHUS
O®I'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEeMJIEMOM 4YacThlo MX oOpa3oBaHHOCTH. OHO  CIYXHT
3aBepLIAIOIIMM ITalloM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MNPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHusA. OTH IICHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOMIEH KyIbTYpbI
YeJIOBEKa, a TaKK€ DJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyYarOIIMXCS HA YPOBHE CPEIAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJACpPKaHUE U MOCTPOEHHUE
KOTOpPOTO OMNpENEICHbl B MpPOrpaMMe [0 XUMHU C Y4YETOM CHeUU(PUKH HAyKd XUMHH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEAHEro OOIIEeTro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
[UBWIN3ALUM, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOM BKIaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HayYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXy CTPOEHUEM BEUIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJOTMI HalpaBjeHa Ha pelIeHue INIOOANbHBIX MPOOJIeM YCTOHYHMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LEISIMM M MPHHLMIAMH CpeIHEro oOIiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (1011 kmaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  ipefiMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «OpraHnuyeckas
XuUMUA» 1 «OO011ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 OOIIeld XUMHH) M OpraHuyeckord Xxumun. @opMUpOBaHUE JAHHOW CHCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conepxkanus KypcoB — «Opranudeckas xumus» u «OO0mas u HeopraHmdeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U JIEKTPOHHBIX IPEICTABICHUM O CTPOCHUM BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaxX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIO)KHBIX OMOJIOTHUECKH AaKTHBHBIX COEIMHEHHMH. B Kypce OpraHM4eckoil XMMHUU MOIYyYaroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOW PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas 1 HEeOpraHUYecKass XUMHUsA» O0YyHarOIIUMCS MPEJOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUMX W METOJ0JIOTMYECKUX MO3ULIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00oOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJOTMYECKH M TPHUKJIAAHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPWIOKEHUH XUMUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B neiaoM conepikanue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaroImuxcsik MUPOBO33PEHUYECKO OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HMIeH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHWYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUIA U MaTEpHAJIOB.

B mulane pemieHust 3amad  BOCIMTAHHWSA, Pa3BUTHUS U COIMANU3ALMK  O0yYaromuxcs
INPUHSTBIE MPOrpaMMON MO XUMHH IOAXOAbI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (OPMHUPOBAHUE YHHBEPCAIBbHBIX YYeOHBIX JEHCTBHM, MMEIOIIUX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENCKOM IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TO3HAHUH XUMHUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPAIULIMOHHO TpHu3HAETCST (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUEeHHUs MIPEeIMETa SBJISETCS BIIOJIHE ONPaBAaHHbBIM.

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

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXKaT KIFOUEBbIC MOHSATHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOGHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (GopMHpPOBAHME M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTum, conmepkatenbHas XapaKTepUCTUKA IEIeH U 3a/1ad U3y4eHHUs MpeaMeTa B
porpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU MPHOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUH B OOJbIIei
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJepKaHusi OOydeHws,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allnu,
BJIQ/ICIONIET0 HE HA0OpOM 3HAHUU, a (HYHKIIMOHATHLHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJTY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPaKTUYECKHX 3a]1a4.

B cBs3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHS» JOMHUHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKUe IIeNU U 3a7auu, KakK:

ajanTanus OOyYalIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMH, HEOOXOIUMBIX I TPHOOPETEHUsS OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWMU XUMHUH, a TAKXKE JJISI OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, NHTEIUVICKTYAIBHBIX U TBOPUYECKUX CITOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHbBIE



TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIN3a YYeOHOHM M HayYHO-TIOMYJIIPHON MHPOPMAIIUH XUMUIECKOTO
COJICPXKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHHE y OOydaomuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMS HEOOXOJUMOCTH OEPEKHOTO OTHONICHHS K TPUPOJEC U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOMN 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO0miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
obmiero oOpaszoBanus, coctaBisier 136 gacoB: B 10 kimacce — 68 wacoB (2 Wac B HEJECIIO),
B 11 kimacce — 68 yacoB (2 4ac B HE/IEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHusl opranndeckux coequuennii A. M. bytiieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukalud  OpraHMyeckux  BemiecTB.  Homenkmarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHWYecKUX BELIECTB M MaTepualaMH Ha WX OCHOBE, MOJICIHPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIIEeCTB, HAOMIOACHHE U ONHCAHHE JCMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKMH psia. MeraH u 3TaH — mNpocTeiine
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKCHOB: (HM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraauweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). IloaydeHre cCHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. AlETuieH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAIINH, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ai02eHUpPOSanUs U HUMpPO8Aauus), NoiyyeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKy.

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJaMu cUpToB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (pEeakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHbIEC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckast posib KUPOB.

VYrneBoJbl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npUMeHeHue, Ouosoruyeckas poib. @orocunres. GpykTo3aKaKu30MePIiIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHUcIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja C HOAOM), IpPOBEAECHUE IPAKTHUECKOW paboThl: CBONCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauus OCENKOB IpHU HAarpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSAMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHUS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€H IpU M3y4eHMM opranumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSTHSA: SBJICHHE, HAay4dHbI (aKT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €AUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadus: MUHEpAJIBI, TOPHBIE TOPO/IBI, ITOJIE3HBIE UCKOMIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKa.
DHepreTUUecKrue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTalIIM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHPUTYpalHsi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEMOoJIsSIpHasl U TOJISIpHAasi, MOHHAsA, MeTaJuMyeckas). MexaHu3mbl 00Opa3oBaHUsl KOBAJEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
OneKTpooTpULATENbHOCTh. CTeNeHbOKUCIEHUS. VIOHBI: KATHOHBI U AHUOHBI.

BewecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkmatypa HeopraHu4yeckKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLCHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunuwmn Jlelllarense.

OnekrponuTnueckas aucconuanus. CunbHble U crnadble 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuonnueckas cucrema xumuueckux snemeHtoB /. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIOAEHUE M ONHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTallu3aTropa,
ONpEJIETICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOIIBI) YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAaHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIopoa, cepbl, hochopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

ITpuMeHeHnEe BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. (OcCOOEHHOCTHCTPOCHHUIICKTPOHHBIX000I0UeKaTOMOBMETAIITOB.  OOmmue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUH
METAJIJIOB.

XYMHYEeCKHEe CBOICTBAa BaXXHEHIIMX MeETANIOB (HATPUM, Kajuil, KanblMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O611me cocoObl moyyeHust MeTayuIoB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAJILHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTajulbl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE AKCIEPHUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaAIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XUMHS U 3[0pOBbE YEJIOBEKA: MPaBHJIa HCIOJb30BAaHUA JIEKAPCTBEHHBIX IPENapaTros,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

Me:xknpeameTHbie CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHM,
TaK U NOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHalu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIOJEHHME,  HKCIEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NYECKUE BEIMYMHBI U €AMHULIBI UX U3MEPEHUS], CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METAJLTYpTHsl, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAHO TE€XHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[IPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOyYaroIIMMUCS
IporpaMM CpeAaHero oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).



Hay4Ho-MeToandeckol OCHOBOW I pa3pabOTKH IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS
IpOTpaMM CPeAHEro o0IIero 00pa30BaHus SABISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAMeTra «XHUMHS» Ha YPOBHE CpedHero ooimero oobpazoBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEAEIECHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW ¥ UCTOPUYECKUX TPATUIUK 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXCsi PYKOBOJCTBOBAThCS B CBOCH JIEATEILHOCTH
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIHUMH LEJIOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYIbTYphl M CHOCOOHOCTH CTaBHTH LEIH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHON JIEATENBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUECKUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
IPpaXTaHCKOTO O0IIecTBa, MPUHATHIMA B OONIECTBE HOPMAMH W TIPAaBHJIAMHU TTOBEICHUS,
CIOCOOCTBYIOLIMMH TPOLIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYaIOIINXCSl.

JIM9HOCTHBIC PE3yNIbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOopMHUPOBAHHOCTH
ONBITa TO3HABATEIBHOM M MPAKTHYECKOW MAEATENbHOCTH OOYYAIOMMXCS 10 pealn3alnuu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMAaxX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEILHOCTU MPU CO3/IaHUU YUEOHBIX IPOEKTOB,
pelieHnn yueOHbIX U MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIKM3€E Pa3IUNYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTH)KEHHUS HAyKU €CThb Pe3yJbTaT JJIUTENbHBIX HaOII0OJCHUM,
KPOTOTJIMBBIX IKCIIEPUMEHTATHHBIX TTOMCKOB, TOCTOSTHHOTO TPY/la YUEHBIX U MPAKTHKOB;

WHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHAJM3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPaABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallMd, CBSA3aHHBIE C XHUMUYECKUMHU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;



TOTOBHOCTH OLICHMBATH CBOE IOBEJEHUE W IIOCTYNKH CBOUX TOBApHILEH C IMO3ULHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOrofIcHHs MPaBUJI 0E30MacHOTO OOpAaIeHUs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHON
JKU3HU U B TPYAOBOU JIEATEIbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHUS TOCJICJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTaHms:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESATEIbHOCTH,
00I11IECTBEHHO I0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YaCTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLHUAIBHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEecCHil pasNuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYY, JIFOJSAM TPYAa U PE3YJAbTaTaM TPYJAOBOM NEATEIBHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30OBaHMs,
Oynyiieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTpeOHOCTEH 00IIeCTBa,

6) IK0JIOrMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI100aJTFHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHOMN U COLIMATILHOM CPEIBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOI'O HENPUATHS JICUCTBUM, MPUHOCAIIMX BpEI OKPYKAIOIIEW MPUPOIHOM Cpere,
YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE MOCTEICTBUS MPEINPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpPaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHON NPAKTHKH,

MOHMMAaHUS CHENU(PUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiau B (HOpPMHUPOBAHHH
paIoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IMHCTBE MPUPOILI M YEJIOBEKA, B MO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEU WU
peIeHr IPOo0IeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHUHM IJII COBPEMEHHON IWBUIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BAXKHOW POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaIbHOU
KYJbTYpbI, PEIEHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,



SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
0o0ecrevYeHn: yCIOBH YCIIEUTHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHHUMAaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYyaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIMIMX B HEM H3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C 1IEJIBIO MOYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMHUECKUE 3HAHUSI IJIS1 PeLleHus! mpoosieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOM A TEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJIyYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHHM C >KM3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX chepax mpodecCHOoHATHHOU
JESITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDHI

MertamnpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHsS» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMbIe JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS] OOYYAIOIUXCA MEXIUCIHUIIIMHAPHbIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOLIME [IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa
U cienru UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO,
DHEPTUs, SBJICHHUE, MPOIECcC, CHCTeMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHMKATHBHBIE,
perynsTuBHble), oOecrneuuBaroue (QopMuUpoBaHUE (YHKIMOHAJIBHOW TIPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJarouXcs;

CHOCOOHOCTh ~ OOYYarOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NPAKTHKE.

MertarnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBIIAJCHUWE YHHBEPCAIHHBIMH yYeOHBIMU
MI03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JIEHCTBUAMHU.

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh M aKTyaJIM3UpPOBaTh MpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeneNaTh WLENU AEATENbHOCTH, 33JaBas MNapaMeTpbl U KPUTEPHUH HX JIOCTHKEHUS,
COOTHOCHTB PE3YJIbTaTHI ICATEIILHOCTH C MMOCTABICHHBIMH IIEIISIMHU;

UCTIONIB30BaTh TMPH OCBOCHHM 3HAHWU TPUEMBI JIOTHUECKOTO MBINIICHHS — BBIICISATH
XapakTepHble TMPHU3HAKKM TOHATHM M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIBH30BATh
COOTBETCTBYIOIIME MOHATHUS IS OObSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTS KJIacCH(UKAIIUH BEIIECTB U XUMHUYECKUX PEAKIIH;

yCTaHABJIMBAThH MIPUINHHO-CIICACTBEHHBIC CBSI3U MEKIY H3y4aeMbIMH SIBJICHUSMU;



CTPOMUTH JIOTUYECKHE PpACCYXJEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOJIb3yeMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuh — TpU pPELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a7]ad, IPUMEHSTHh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LETM M 3aJaud  KMCCJIEIOBAHUSA, KCIIOJIB30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M IIPOBEICHHUS YUEHUYECKHX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 3a XOJOM IIPOIIECCa, CaMOCTOSITENBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETIaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAEsITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB pelIeHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUECHTHPOBAThCSI B  pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIONMYJISIpHAsS
JAUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpM MpencTaBICHMs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (POpMY IpeICTaBiICHUs] HHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KadyeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHbIe ((pU3nyYecKue M MaTeMaTHYeCKHWe) 3HaKu U
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U Pe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUNYECKUE CPE/ICTBA HATJITHOCTH.

OsiageHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBbI B XOJI€ AMAJIOra W/WIH JTUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIHHO BBITIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEl PE3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBaHMSI MTO3UIMNA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHUSIMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryJ/siTUBHBIMU /1efiCTBUAMM:



CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NESATEIHLHOCTH,
ompezenss €€ UeNu U 3ala4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblid aITOPUTM JCUCTBUN TIPH BHITIOJHEHUH YYE€OHBIX M HCCIIEIOBATEILCKUX 3aj1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ y4E€TOM MOJYYCHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XUMHUsD OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUII O XWMUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOHN JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrAIOIINE
HNOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNa, pajguKanl, HU30MEpus, M30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIINE COCAUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUU; MHUPOBO33PEHYECKHE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAaHUSA
IPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrMYECKHE CBEAECHUS O CBOMCTBAX,
coCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIIINX OPraHMUECKHUX BEIIECTB B OBITY
Y TIPAaKTHUYECKOM IEATENBHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHUN COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) GOPMYJI OPraHMUECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEaKlUi, U3rOTaBIMBaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpPENelIEHHOMY KJIAcCy/TpyIIie COEIMHEHUH
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpKalllue COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHs Mo cucteMarmdeckoir HomeHnkmatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHAJbHBIE HAa3BAaHHs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMJIEH,
alleTUIeH, STHIEHIJIMKONb, TJIMLEPUH, (eHOd, (OopManbAerujl, aleTalbIerusi, MypaBbHUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KMCIIOTa, CTE€ApUHOBAsl KHUCIIOTa, TIIOK03a, (GpYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TJIUIUH);



c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TMPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BetiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (PHU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENICH Pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIICCTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHsoul,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHON, aleTalbJIerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIKOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIOTa), WIIOCTPUPOBAThH
TEHETHUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX PEaKIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, YroJib), CIOCOOBI HMX MEPEepadOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHMHU TMPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHE, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYCCKHE 3HAHUS JIJISl IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMH U MX NIPHUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0i U
n1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYICCKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJIHATE XHMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYeHUE ITHICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYeCKUX BEIIeCTB, JEHATypalus OElKOB NpU
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKHU 0€30MaCHOCTH
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (GopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUuil u
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c()OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(HOPMAITHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmannu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COONMIOIaTh TMpaBUiIa HKOJOTMYECKH IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM MEATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karollled MpUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTpeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeNIOBEKa;

JUIST 00y4YaroIUXCs C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB U XUMUYCCKUX SBJICHHM;,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh penbedHO-
TOYCUHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.



11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHuvecKas XUMHD»
OTpaXKaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUH: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJIOTMYECKM OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3I0POBBIO U IPUPOJIHON Cpene;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUH, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOLINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH OO0BEM, BaJEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBsA3b (KOBAJEHTHAas, MOHHAs, METaUIM4yecKas, BOJOPOJHAs),
KpUCTAJZIMYECKAss  PEIETKA, TUIBl XMMHUYECKUX  PEaKLUil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, BJEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMHUYECKON  peakluH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
JNIEKTPOJIMTUYECKON JucconManuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JEeKalue B OCHOBE IIOHMMAHHA INPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBJICHUH,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTAHWYECKHUX BEIIECTB B OBITY U MPAKTHUECKOU JESITEIHbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aHMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOIME IMOHATHS IIPH ONHCAHUM HEOPraHMYECKUX
BEUIECTB U UX NPEBPAILECHUN;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUJISI COCTABJICHUS
dopMyn BEIIECTB W YypPaBHEHUM XHWMUYECKUX PEAKIUI, CUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHbIid ras,
YIJIEKUCHIBIA Ta3, aMMUaK, TraméHas U3BECTb, HErall€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEINATh BaJIEHTHOCTh U CTEIIEHb OKUCICHNUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTABa, BUJ XMMUUYECKON CBSI3U (KOBaJEHTHAs, HIOHHAS,
METAJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUI KPUCTAJUNIMYECKOW PEMIETKHM KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYEeCcKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKHX BEIIECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIIe COeMHEHUH (IPOCThIE BEIIeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCHbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTENBbHYIO H
MPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunoaos Ileprnoanyeckoit cucteMbl XUMHYECKUX 371eMeHToB /1. U.
MeHaeneeBa, HMCHONB3Ys TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHTANN», <«IHEPrEeTHYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWHCTB XHMHUYECKHX 3JIEMEHTOB U HX



COEMHEHUH Mo nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
MenpeneeBa;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBaHHE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENCHEH OKUCIICHHUSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpaIEHHBIC YPaBHEHHUS PEaKIMid MOHHOTO OOMEHA, YUUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TH
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPIraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunuuin Jlelllarense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTD
IpeJCTaBlICHU 00 OOIIMX HAy4YHBIX NPUHLHUIIAX U 3KOJIOTMYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C MCIOJIb30BAHUEM TIOHATHUS
«MaccoBasi 0l BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUM Ta30B INPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUSA U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COOMIOJATh MPaBHJIa MOJB30BAHUS XUMUUYECKOU TOCYAOU U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpPEeJbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peaKlUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHbIE pEaKIMM Ha
cynbear-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C MpaBUJIAMH TEXHHKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ybTaThl XMMHUYECKOTO 3KCIepUMEHTa B (opMe 3amUCH YPaBHEHUIH COOTBETCTBYIOLIMX
peakiuit 1 GopMyITHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBAaTh XUMHUUYECKYI0 HH(OpMAIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHUKauu, WHTepHeT u
APYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370pPOBbS M



OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPraHU3MBI
OTIpeNIeNIEHHBIX BEIIECTB, MOHUMast cMbIca nokasatens [TJK, moscHiaTe Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHHUIA;

JUIA CJENbIX H CHa0OBHIAMIMX OOYyYaroIIUMXCA: YMEHHE HCIOIb30BaTh pelbeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



10 KITACC

TEMATHYECKOE IJTAHUPOBAHUE

Ne

Ha3Banueremnl

OO01eeko-
BOYACOB

[IpakTnyeckuepadboThl

KoHTpoapHBIEpaOOTHI

BBenenue

4

CtpoeHue u kinaccupuKaIusg OpraHUuYECKHUX
COEIMHEHUN

XUMHYECKHE pCaKIuu B OpraHquCKOﬁ XUMHNH

YrneBo1oposl

Kncnoponcoz[epxcamne OpPraHu4cCKuc
COCIUHCHUA

Yriesoanl

A30TcoaepKallue COeMHEHUs

ooy o1~

bronornyecku akTUBHEIC COCINHCHU A

Hroro




11 kiacc

TemaTnyeckoe NJIAHUPOBAHUE

Ne Ha3BaHue Tembl O0uree IHpakTuueckue KonTtpoJubHbie
KO-BO padoThI padoThI
aC0B

1 CtpoeHue aToma 7 1

2 CtpoeHue BEeUIeCTB 10 1

3 XHUMHYECKUE PEaKITUU 10

4 BemectBa u ux cBoicTBa 19 1

5 XUMHUYECKUH MPAKTHKYM 8 8

6 XuMus B KA3HU 001IeCTBa 7

/ HTOoroBsiil ypok 1 1

8 Peseps 2




HNOYPOYHOE IINTAHUPOBAHUE

10 KJTACC

OPraHN4YeCKON XUMHH

MHEHHSI 110 €€ TIOBOTY,

Ne Tema ypoka Bocnurareabnsbliikom | lara Jara
ypoKa MOHEHT (pakr IIo mnany
Beenenne 64
1 [Ipeamer oprannveckoit MPUBJICUCHUE BHUMAHUS 1 Henens
XUMHHU. K LIEHHOCTHOMY aCIEKTy
2 OcCHOBHBIE TIOJIOKEHUS M3Yy4aeMbIX Ha ypoKax
TEOPUU CTPOCHHUS ABJICHUM, OpraHu3anus
OpraHUYECKUX UX paboThI ¢
COCMHEHUI MOJy4aeMOM Ha ypOKe
3 Ypok uzyuenus u COIMAJIBHO 3HAYUMOM
IIEPBUYHOTO uHpopmanuen —
3aKPCIUICHUA HOBBIX UHULUHUPOBAHUE €€
3HaHUI 00CYKIeHuS, 2 Henens
Crtpoenue aToma BBICKA3bIBAaHUS
yriaepozaa. y4aluMHucs CBOCTro
4 MHEHUS TI0 €€ TIOBOJLY,
3) Knaccudukanus BBIPaOOTKH CBOEro K HEl
OpraHHYECKUX OTHOIICHUS
COCTUHEHUH. 3 Henmens
6 Knaccudukanus
OpraHMYECKHUX
COCTUHEHUH.
7 OCHOBBI HOMEHKJIATyphI
OpraHMYECKHUX
COEMHEeHUH 4 Henest
8 THUnBl XUMHYECKUX
peakuuii B
OPraHUYEeCKOW XUMHUHU
9 N3omepust u ee BuabI MPUBJIEYCHHE BHUMAHUS
_ K LIEGHHOCTHOMY aCIEKTy 5 Hepens
10 N3omepust u € Buabl M3yqaeMbIX Ha YPOKax
11 TToAroToBKa K ABJIEHUM, OpraHu3aLus
KOHTPOJIbHOMpaboTe MX paboTh! ¢
12 KonTponbnaspabora TOJIYHACMOH Ha ypoke 6 Henens
Nol. counabHO SHaYUMOTE
13 THUIBl XUMUUYECKUX nH(popmameii -
peaxyii B WHULUUPOBAHUE €€
OpraHNYEeCKON XUMUU obeysxeHu,
THmbI XUMHUECKUX BBICKA3bIBAHHA
14 peakuuii B YAaUIMUCA CBOCTO 7 Henens




15 [IpupoaHbIE HICTOYHUKHT BBIPAOOTKH CBOETO K HEH
yriaeBoaopoaos. Hedrs, OTHOIIICHHUS
IIPUPOJHBIN ra3,
KAMEHHBIN YTOJIb
Aunkanbl. CTpoeHue,
16 HOMECHKIJIaTypa,
nojy4yeHue, pusnueckue
cBoricTBa. (1-i u3 1 4.) 8 Henens
17 AJKaHbI.
XUMUYECKUECBOWCTBA.
IIpumenenue
18 [IpakTuyeckas pabora
Nel 9 genens
19 AJNKeHsbI: cOCTaB,
CTpOCHHE, U30MEPHSI,
HOMEHKJIATYpa,
MOJTy4YeHUE
20 AnkeHbpl. XUMHUYECKHE CBOMCTBA.
10 Henena
21 O6o006menne u
crucTemMaTu3auuvs 3HaHU
0 TeMaM «AJIKaHbI» U
«AJIKEHBI»
22 AJIKMHBI: CTPOCHHE, Coznanue
n30Mepusi, OJIarONPUSITHBIX YCIOBUI 11 nenens
HOMEHKJIATYpa, JUTSI PA3BUTHS COIIHAITEHO
¢uznyeckue cBOMCTBA, 3HAYUMBbIX OTHOLIEHUI
MOJTy4YeHUE IIKOJILHUKOB U, TIPEXK]IC
23 AJKUHEBI: CBOMCTBA, BCEro, IEHHOCTHBIX
IIPUMEHEHHE OTHOIIICHHUIA: 12 nenens
24 AJKa/IUEHBI. - K 3HAHUSM Kak
WHTEIUICKTYATbHOMY
25 Apensl. bensoi. pecypcy, 13 nenens
o0ecreunBaroIeMy
26 Apensl. benzon. OyIylee YenoBeKa, Kak
pe3yabTary
27 [{uknoankaHsl KPOTIOTIHBOTO, HO 14 wepens
YBIIEKATEIIBHOTO
28 [TpakTuyeckas padora Ne2 Y4e6HOTO TPyHa;
29 Pemenue 3a1ay Ha BBIBOJ 15 nenens
bopmyn
30 Pemienne 3agau Ha BEIBOJ
dbopmyn
31 O6o00611eHne IO TEeMaM MHUIUMPOBaHHE U
«YTIeBOJOPOIBI» MOJIJIEPIKKA
32 KonTtponbHas padora Ne2 HCCIIE0BATEIBCKOMN
NeITeTLHOCTH 16 Henmens
33 CnupTsl: cocTaB, CTpOEHHUE, [IKOJIbHUKOB B paMKax
Kiaccuukanus, n3o0Mepus, peanuszanuu UMH

HOMEHKJIaTypa




HHIWBHUAYAJIbHBIX n

IPYMIOBBIX
34 CBoiicTBa, MOJTyYCHHUE, HCCIIEI0BATEBCKIX 17 Henens
MPUMEHEHUE OJTHOATOMHBIX POCKTOB,  YTO  JIacT
CIIMPTOB LIKOJIbHUKAM
BO3MOYKHOCTh
35 [TpakTnueckas padota Ne3 npuodpecTu HaBBIK
CaMOCTOSTEIHLHOTO
36 DeHotbI pEILICHHUST TCOPETUYECKOM
3 Y < pOOJIeMBI, HaBBIK 18 Hepens
apaeruabl. KeToHsl reHePHPOBAHH "
v o(opMICHUS
38 XUMHUYECKHEe CBOMCTBA bop .
COOCTBEHHBIX uJeH,
aJIbICTU0B 1 KETOHOB, 19 nenens
HABBIK  YBOXHUTEIHHOTO
IIPUMEHEHHUE
OTHOIICHHS K YY)KHM
uaesM, opOpMICHHBIM B
39 [IpakTuyeckas pabora N4 > opop
paborax IpyTUX
40 O0001enue Mo TeMe I/IC%JICIIOBaTCJIGI/I, HaBBIK 20 uenens
Kucnopoaconepxamiue TyOJIHHOTO
S — BBICTYIUICHHUS nepen
= ayIUTOpHEN
41 [ToaroToBka K KOHTPOJIBHOM yauTopuen,
apryMEHTUPOBaHUS u
pabore .
OTCTaWBaHHUS CBOEH
42 KonTponbnas padotaNe3
TOYKH 3PCHUS.
21 HepenA
43 KapOoHOBBIE KHUCITOTHI.
44 XHUMHUYECKHE CBOUCTBA 22 "enens
KapOoHOBBIX KHCIIOT
45 [IpakTuueckas padora Ne5
46 Cnoxnbie 3(hUpbl 23 nenens
47 Kuper
48 IMoBtopenue. [Toaroroska k K\P 24 nenens
49 KontponbHas pabota Ned
50 [Tonsatue 06 yrineBoaax, ux 25 wenens
COCTaB U KJaccU(PUKAIUs
51 Monocaxapusl. I'ekco3bl.
['moko3a u ppykTo3a.
52 Monocaxapusl. I'ekco3bl. Coznanue 26 Henens
['moko3a u ppykTo3a. OJIarOMPUSITHBIX YCIOBUH
JUISL pa3BUTHS COITUATIBHO
53 Hucaxapunpl.Ilonucaxapuabt 3HAYUMBIX OTHOIIICHUI
IIKOJIbHUKOB U, TIPEIKIC
54 Hucaxapunsl.Ilonucaxapuabt BCET0, [IEHHOCTHBIX 27 nenensd




55 O0001eHNEe U CUCTEMATU3ALIIS OTHOIIIEHUN:
3HAaHHUM, YMEHUH , HABBIKOB I10 - K 3HAaHUSIM KakK
teme «Kucnopomocoaepxariue MHTEJJIEKTYaJTbHOMY
OpPTaHHYECKUE COCTUHEHUS pecypcy,
obecreunBaroneMy
56 [TpakTudeckas padota Ne6 Oyayllee 4eIoBeKa, Kak 28 Henmens
pe3ynbTary
o7 AMUHBI. AHUIUH KPOIIOTJINBOTO, HO
YBJIEKATEIILHOTO
58 AuHbBI. AHUINH Y4eOHOrO TPy 29 uenens
59 AMUHOKHUCITOTBI
60 benku 30 Henens
61 HyxknenHoBbIE KUCTOTHI
62 [TpakTrueckas padora No7 31 "enens
63 [TpakTuueckas paborta Ne 8
64 ButamMuHBI 32 "Henend
65 DepMeHTHI
66 ["'opMoHBI 33 menensa — 35
Hee s
67 JlexapcTBa
68 Htorosast KOHTpoJIbHAs paboTa
11 kaacc IToypoyHoe miiaHupoBaHue
Ne Tema ypoka BocnurareabHbIn Hara Hara
ypoKa KOMIIOHEHT daxr ITo niany
1 OcHOBHBIE CBEICHUS O CTPOCHUH | TPUBIICYCHHE BHUMAHUS 1 Henens
atToMa (MHCTpyKTax 1o Th) K [ICHHOCTHOMY aCHEKTy
2 CocTOsIHHE JJIEKTPOHOB B aTOME. M3Yy4aeMbIX Ha ypOKax
SIBJIEHU, OpraHu3aIus
3 OneKTpoHHbIE KOH(UTypannuu UX paboThI €
ATOMOB XMMHUYECKUX DJIEMEHTOB TH0JIy4aeMO Ha ypOKe 2 Hepena
4 BanenTHble BO3MOXKHOCTH CONHUATBbHO 3HAYUMOU
aromos. I13 JI.11. MeHzeneesa B uHpOpManuen —
CBETEC YUCHHUS O CTPOCHHUM aTOMOB WHUIUHAPOBAHUE €€
o0cyxIeHus,
5 [ICX5 .M. MenneneeBa BbICKA3bIBAHUS 3 "Hexnenst
(JIT)(macTpykTax mo Th) Y4aIUMHUCS CBOCTO
MHEHUS TI0 €€ TIOBOJLY,
6 O0600111eHIE 3HAHU 110 TEME BBIPAOOTKH CBOETO K HEH
«CTtpoenne aToMa OTHOILICHUA
7 KonTponbnas pabota Nel o reme 4 nenens




«CtpoeHue atoma

8 XUMHUECKast CBSI3b.
9 Enunas npupoga XxuMuueckoit
CBS3H 5 HepenAa
10 I'mOprmu3anus 37eKTPOHHBIX CBSI3Ei
11 JlucniepcHbIe CHCTEMBI
12 Teopus CTpOEHHSI XMMHMUYECKOTO | MHUILMMPOBAHUE U 6 Henens
JJIEMEHTA MOJIePIKKA
13 Teopust CTpOCHHUST XUMHUYECKOTO | UCCIIENOBATEIbCKON 7 nenens
JJIEMEHTA JeSITEITbHOCTH
14 Jl1akTH4YeCKre OCHOBBI TEOPUM | LIKOJBHUKOB B PaMKax
15 [Tonumepst peanu3aluui UMH 8 Henens
16 [Tonmmmepbr WHINBUIYQJIBHBIX 1
17 KontponbHas padorta No2 I'PYNIOBBIX 9 Henens
18 Knaccudukanus XuMHUIESCKUX HCCIICNOBATCIBCKUX
peaKkuuii [IPOEKTOB, YTO JACT
19 Knaccudukanus XMMUYECKIX HKOJbHUKaM
peaxiuii BO3MO’KHOCTb 10 nemesnst
20 CKOPOCTh XMMHYECKHX peakiuii | PHOOPECTH HaBbIK
21 CKOpPOCTh XUMHUUYECKUX PEaKIINil CaMOCTOATCIILHOTO . 11 enens
22 O06paTuMOCTh XMMHUUECKHUX PCILICHI TCOPETHHCCKOM
peauii poOJIEMbI, HABBIK
3 OBP TCHEPUPOBAHUS U
24 OBP odopmitenus . 12 nenens
5 OBP CcOOCTBEHHBIX HCH, 13 nexei
26 DJIeKTpUYecKasi AUCCOUUALINS HABBIK yBDKUTCIILHOTO
27 Bonopoanslii mokazareib g;i;f:e:;ngM?éﬁgM s
)
28 I'unpomms (maCTpYKTaX 110 TH) paBoTax ApyIEX 14 Hepenn
uccieaoBareneil, HaBbIK
29 I'unpomms (maCTpYKTaX 110 TH) MyGAMIHOTO 15 nenensn
30 O060011IEHE TTO TEME Z;;C;ifggnele{gj{ Hepea
«XMMHYECKUE PEAKITHI) APrYMEHTHPOBAHHS 1
31 KonTpoapHas padora Ne3 OTCTAMBAHIS CBOCH 16 Henens
32 Knaccugukaiys HEOPraHuIeCKHX | rouky 3peHus.
BEIIECTB
33 Knaccugukarus opraHmyeckux 17 nenens
BCIICCTB IPHUBJICYCHNEC BHUMAHHUS
34 Metarbt K IEHHOCTHOMY aCIIEKTY
35 Mertauib M3ydaeMbIX Ha YPOKax 18 Henens
36 Kopposus meraios SIBJIEHUW, OpTaHU3aLus
37 OO6mmue criocoObl MOTyYeHUst UX paboTHI ¢
38 VYPpoK — yIpakHEHHE [0 TEME HOJTy4aeMOii Ha ypOKe 19 Hepena
«MeTaibiy COIMAITLHO 3HAYNMOM
39 3auér mo Teme «MeTamb» uHdopmanuei — 20 nenmens
40 HewmeTais WHUITUUPOBAHUE €€




41 Hewmerasisl 00CyXIeHMS, 21 "wenens
42 Ypok — yIpakHeHHE TI0 TeMe BBICKA3bIBAHUS
«Hemeramibi» YUYAIIUMHUCS CBOETO

43 KucioTsr MHEHUS T10 €€ MTOBOY, 22 »enensd
44 Kuciorsl BBIPAaOOTKH CBOETO K HEH
45 OcHoBaHUs OTHOLICHHUS 23 uenens
46 Comnu
47 KadecTBeHHBIC peakiyn 24 enens
48 I'eneTnueckas CBsI3b
49 Ypok — ynpakHEeHHE 25 Henens
50 KonTponbnas pabora N4 Co3znanue 25 nenens
51 ITpakTrueckas padota Nel OJaronpUsITHBIX YCIOBUI 26 Henens
52 [TpakTuyeckas pabora Ne2 JUISL Pa3BUTHS COLUAIBHO
53 [TpakTudeckast paborta No3 3HAYUMBIX OTHOLICHHU 27 nenens
54 [TpakTnueckas pabora Ne 4 IIKOJIbHUKOB U, IIPCIKIIC
95 [TpakTideckast pabora No5 BCET0, ICHHOCTHBIX 28 nenens
56 [TpakTiueckas pabota Ne 6 OTHOIICHHII:
57 IMpakTryeckas padora Ne 7 - K 3HaHHSIM Kak 29 nenens
58 IIpakTuyeckas pabora Ne§ MHTCIUICKTYaJIbHOMY
59 XWMHS U TPOU3BOJICTBO peeypey, 30 Henens
60 XUMHS ¥ CEJIbCKOE XO3SICTBO obecrequBalomeMy
61 XUMHUA U YKOJIOTUS Oynymiee uemoBeKa, Kak 31 Henens
62 XUMUS ¥ DKOJIOTHSI pesylibTaty
63 XUMUS ¥ IOBCETHEBHAS YKHU3Hb KPOTOTIUBOTO, HO 32 Henens
64 XWMUS 1 IOBCETHEBHAS )KH3Hb yBHeKaTem’HOFO_
65 Hrorosast kKoHTpoIbHAs paboTa y11e0HOro TPy a; 33 Hepens
66 HToroBsiii ypok

67-68 | Pezeps 34 nenens




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o Xumus 10 xmacc O.C.I'abpuensa, M.I.Octpoymos, C.A.CnaaxoB MockBa
« IIpocBemenue»

o Xwumus 11 xknacc O.C.I'abpuensn, 1.I'.Octpoymos, C.A.CnaaxoB MockBa
« IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

[ToypouHoe niiaHupOBaHUE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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