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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusa» it 10-11 xnaccoB Ha 6a30BOM ypOBHE COCTABWIM KOHLIENTYaJIbHbIE IMOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCS HEOThEMJIEMOM YacThbl0 HUX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
oOuiero oOopazoBaHusl CpeAcTBaMM yuyeOHOro mpeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, e&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PallMOHAILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEACTaBIECHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha peIIeHHe INI00ANbHBIX MPOOJIeM YCTOHUMBOTO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
XuUMU» 1 «OO011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKIIOUEHUEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHWMHHU BEIIECTBA
paccMaTpuBarOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHsI OPraHUMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BeEIeCTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEHIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomoniHseTcss B kKypcax 10 wm 11 kiaccoB naieMeHTaMu  COJEpXKaHUS, WMEIOIIUMHU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, IOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
WHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAIbHBIX HCCIEA0BATENbCKUX 3ajad. B meinoMm coxepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3y4€HUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00yJaroImuxcsi MUPOBO33PEHYECKO OCHOBBI JJIsl MOHUMaHUS (HUI0COPCKUX MIeH, TaKMX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHUYECKOI'0 M OPraHUYECKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh IIPUPOIHBIX SIBICHUM MyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMHUHU B PEIIEHUH 3KOJOTMUYECKUX MpolieM, a Takxke NpobieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (OpMHUPOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEIILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IeJiell M3y4deHHs IpeJMeTa HampaBiIeHHEM MEPBOCTEIEHHON 3HAYUMOCTU
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHMUYECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIei N3YUYEeHUS MIPEeIMETa SBJISICTCS BIOJIHE OMPABAaHHBIM.

CoriacHO J1TaHHOW TOYKE 3pEHHS TJIABHBIMH IIEJISIMU W3y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOH JieaT KIJIIOUEBbIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBaHME M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHA U CHOCOOOB [EATENBHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conmepkarenbHasi XapaKTepUCTHKa 1eJIed U 3a71a4 U3y4eHHs TIpeIMeTa B
porpaMMe 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE CoJepKaHusi O0OydeHwus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBITYCKHHKa OOIIe00pa30BaTeNbHON OpraHU3alluH,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPaKTUYECKHX 3a]1a4.

B cB3m ¢ ATUM TpU M3YYEHHH TIpeaMeTa «XUMHUs» JTOMUHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W o00paboTku uWHOOpPMAIMK, HEOOXOIUMBIX [IJIi TPUOOPETCHHS] OIBITA
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE TTO3HABATEIILHBIX MWHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B

COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH()OPMAIIMOHHBIE
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TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YYeOHOH M HaAyYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPXKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUTAHUPOBAHHUH U TIPOBEIICHIUH XHMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPreTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B ydeOHOM 1utaHe cpemaHero oomero oopazoBaHus MpeaMeT «XHuMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupukanuu  OpraHMdyeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHUYeCKUX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, MOJETUPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUuu 3aMeleHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKCHOB: (M3MYECKHE W XUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). [loaydenre cuHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu ruIpUPOBAHUS, TAJIOT€HUPOBAHMS, THApATAlluM, TOPEHHUST ), IOJTyYEHUE U IIPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpasiiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuieKiun «HedTe» n «Yronb», MoJeTupoBaHuE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbluncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOpOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enoa.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbHHAS M YKCYCHAst KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KilacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NUYECKHEe U XUMHUUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJO0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHne d3TaHona okcugom wmenu(ll)), MHOroaTroMHBIX
CHUpPTOB (B3auMojeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

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



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBOMCTBa OEJKOB: THUIPONU3, NCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHC AL

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEPUOAUIHOCTh, HAOIIOJACHNUE, H3MEpEHHe,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUSI.

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

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MTPOAYKTHI, OCHOBHI PAllMOHAIBHOTO MUTAHWUS, MOIOIIIME CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYeCcKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAas 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHQUTYypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILECTB
0 TpyNIaM U nepuojam. 3HaueHue NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMOoJIsSIpHasl U TOJISIpHAasi, MOHHAsA, MeTaJuIMuyeckas). MexaHu3Mbl 00pa30oBaHUsl KOBaJEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHE XUMHUYECKOIO DPABHOBECHSL.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M HUX IMPEBpPALICHUN: JEMOHCTpanus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIpEeNIEJICHUE CPellbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIMM, B TOM YUCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIJIOB U UX COEUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTayyioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUHN DSl HaMpsKEHUN
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHUs BEUIECTB M UX NPEBpAIllEHUI: H3ydeHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoJielicTBUE TUAPOKCHIA aJOMUHUS C PACTBOPAaMM KHMCIOT U IIEN0YEH, KaueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbBIX MPUHLUUIAX I[POMBIIUIEHHOTO IOJIY4EHUs
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 knacce ocyuecTBIseTCS Yepe3 UCIOJIb30BaHUE KAK OOLIMX €CTECTBEHHO-HAYUHBIX IMOHSITHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTh,  HaOMIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYNA, SHEPreTHUECKUI ypOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMIAEMbIE, TOIIIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€PHANIOB, DJIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOTIPEICICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJULMN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPABOCO3HAHUS SKOJIOTMYECKOM KYJIbTYypbl M CIOCOOHOCTH CTaBUTh LEIU U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OMBITa TO3HABATENHHON M TPAKTHYECKOW MEATENHHOCTH OOYUYAIOMIMXCS 10 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIMUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TTOHUMATh W MIPUHAMATh MOTHUBBI, HAMEPEHHSI, JIOTUKY M apTYMEHTHI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOMH
XUMHU;

yBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPUM M TMPAKTHUYECKOIO MPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TPAKTUKOB;
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UHTEpECa M [I03HABATEJIbHBIX MOTHMBOB B IIOJYyYCHMH M TOCIEIYIOIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUA LEHHOCTeH 310pOBOrO0 M 0e30macHOro obpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO U KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

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

UHTEpeca K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOT'O HENPUATHS NEUCTBUHM, NPUHOCAIIMX BpPEJ] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;
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NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTAaBICHUS 00 OKpYKaloIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BaXXHOW POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOTO TPYy/Aa U 3KOJOIMYECKH KOMGPOPTHOH KU3HU KaXKJI0ro YjeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBICHHM OKpYXAlOIIEro MHUpa U IPOMCXOIAIIMX B HEM H3MEHEHMH,
yMEHUS Jie7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIBbHBIX )KM3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pPa3iIWYHBIX cdepax mpodeccHnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe s (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCLUUIIIIMHAPHbBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, MPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatoipe (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJb30BaTh ~ OCBOCHHBIE  MEXAUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE AEWCTBUS B IIO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU WU PETYIIATUBHBIMUA )ICfICTBPIHMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEeeNATh LEeNH MAeATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPHUH WX JOCTHIKEHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;
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UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHIATUSA IJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PpACCYXKIEHHUS (MHAYKTHBHBIC, MACTyKTUBHBIC, IO AHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a30BbIe HCCIET0BATENbLCKHE IEHCTBHS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMYyTUPOBAaHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yiabTar, (GopMyIupoBaTh 000OLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbIE TOcoOus, pecypchl MHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM IS BBINOJIHEHHS YUeOHbIX 33/au ONpeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIB30BaTh HAYYHBIM SI3BIK B KayeCTBE CpEACTBA TpU paboTe € XUMHYECKON
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;
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BBICTYNIaTh C IMpPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, IMOJYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OPMYyJIHMPOBATh BBIBOJABI MO pe3yJlbTaTaM IPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3a/a4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON Cpejie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJIIpHas Macca, MOJIIPHBIH OOBEM, YIJIEPOAHBIM  CKEJET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUS, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMS]); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OyYeHUHU 1 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOHSITI/II\/’I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU OMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYITT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUWi, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/’I YCTaHABJIMBATh MPUHAJIC)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHMIO K OMNPEAENEHHOMY KIIACCy/Tpynmne COoequHEHUN

(yT JICBOOOPOHI, KHCJIOPOJ u a30TCoACpIKaAIINC COCOAMHCHUA, BBICOKOMOIJICKYJIAPHBIC
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COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITUJICH, MPOIUIICH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XHUMHYECKOH CBS3M B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWJEH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (EHOJI, aleTalbAeTHI, MypaBbUHAsI U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, KCIONb3YEeMbIX B XHMHUHU [P HM3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUUN
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYISCKUX OTBITOB,;

c(OpPMUPOBAHHOCTh YMEHUU TIJIAHUPOBATH M BBIMOIHATh XMMHUYECKHHA HSKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMH OpPraHWYECKHX BEIICCTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuU C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpPYKAroIIel MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;
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JUIsi 0Oy4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbS: YMEHHE NMPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns nis 3anucu XumMudeckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMMsD»
OTPaKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCJIGHHS, XUMHMYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKasi  peléTKa, TUIIBI XMMMYECKHUX  pEeakUuid, pacTBOp, DJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTHYECKAsT AMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON  peakluH, XHMHYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMsI U IPEBPALICHUS HEPIHMHM NPU XUMHUYECKHX
peaKkuMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMS,
Jexaliye B OCHOBE IIOHMMAaHMs NPUUYMHHOCTH M CHCTEMHOCTH XUMMUYECKUX SBIICHHH,
(akTosIOrMUecKre CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUU U OE€30MacCHOM HCIOJIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIE MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHUCAHUU HEOPraHUYECKHX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHHs OTACIbHBIX HEOPTaHUYECKHX BEIEeCTB (yrapHblid ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTaBa, BUJ XMMUYECKOH CBSI3U (KOBaJEHTHas, HOHHas,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIIC)KHOCTh HEOPTaHMYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeTuHEeHUN (IpOoCThle BEellecTBa — METAJLIbl U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OPMHPOBAHHOCTh YMEHHM pPacKpbIBaTh CMBICT Mepuoandeckoro 3akona J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;
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c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHOJNB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENCHEeH OKHCIICHHSI 3JIEMEHTOB, 00paTUMOCTH PEaKIUH, Y4aCcTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEILIECTB, pACHO3HABaTh ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHUYECKHE TMPOILIECCHI, JIekKAllhe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jil BEILECTBA B PacTBOpPE», OOBEMHBIX OTHOILIEHWI Ta30B NPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALIECHUS U COXPAHEHHSI DHEPTUU;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIIOJHEHHUIO JTa00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, PeaKIMd HOHHOro OOMEHa, KaueCTBEHHBIE pEaKIH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00paIleHNH C BEIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;
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c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3MPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIlle MPUPOJIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA YKUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMU 37I0POBBSI: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIUMXCS: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

CrnoxxHbie 2UpPBI

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
bt P P bubnunoreka LIOK
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 0 0
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
bubmmoteka IIOK
2.1 IT — 2 1
penenbHbIE YTIEBOI0POAbl — aJIKaHbl 0 https://myschool.edu.ru/
HenpenenbHbie yrieBogopoOIbl: aaKeHbI, bubmuoreka [IOK
2.2 6 0 1
ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bu6nmorexa LIOK
2. A 2
3 POMATHHCCKHE YIIICBOROPOAH 0 0 https://myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 0 bubmuoreka [IOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnunorexa LIOK
1 )
3 Crimprot. betion 3 0 0 https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bubnmnorexa [JOK

https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/

bubnunorexa LIOK

33 YTaeBO/E 3 https://myschool.edu.ru/
Wroro no pazueny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coeMHeHMs

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 BH6J?HOTeKa HOK

https://myschool.edu.ru/

Htoro no pazneny 3
Paspean S. ‘BLICOKOMOHeKleﬂpHI)Ie COeJMHEeHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2 ﬁg{iﬁ;ﬁiiﬁoﬂi Id<u.ru /
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
bu6mmoreka [IOK
1.1 u Ileproagrueckas cucTeMa XMMUYECKHX 3 0 0
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHoroo6pasue bubnuoreka [IOK
1.2 4 0 0
BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1. X 1 1
3 MMITHCCKHIE PeaKitii 6 https://myschool.edu.ru/
bu6mmoreka [JOK
u 1
TOTO TO pasaeity 3 https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertabl 6 0 1 bubmorexa [IOK
https://myschool.edu.ru/
2.2 Hewmeramiet 9 1 1 bubmmorexa [IOK
https://myschool.edu.ru/
CBs13b HEOPraHUYECKUX U OPTAHMYECKUX bubmuorexa [JOK
2.3 2 0 0
BEIIICCTB https://myschool.edu.ru/
bubmuorexa [JOK
n 17
TOTO TO pasiery https://myschool.edu.ru/
Paszngen 3. Xumus u :Ku3HL
3.1 XUMHUS U )KA3Hb 4 1 0 bubmmorexa [IOK

https://myschool.edu.ru/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoabnbie IIpakTuueckue op
n/n Bcero H3yyeHHsi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer opranM4ecKor XUMHH, €€ 1 0 0 bubnuoreka [IOK
' BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpoeHUs OpraHUYECKUX
2 coenqunenuii A. M. Byrieposa, eé 1 0 0 bubnmorexa [IOK
' -Vl DYTIEpOBa, https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
3. W3omepusi, BUIBI H30MEPHH. 1 0 0
4 [IpencraBienue o ki1accuPpuKauu 1 0 0 bubnuoreka [IOK
' OpraHNYeCKHUX BEIIECTB. https://myschool.edu.ru/
Homenknarypa (cucrematuueckas) u
ypa ( ) bu6mmoreka [IOK
5. TPUBUAJIBHBIE HA3BAHUS OPTaHUYECKUX 1 0 0
https://myschool.edu.ru/
BEIIECTB
6 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 0 bubnuorexa [JOK
' TOMOJIOTUYECKUH P https://myschool.edu.ru/
. bubnuorexa [JOK
7. XUMHUECKUE CBOMCTBA AIKAHOB. 1 0 0 i
https://myschool.edu.ru/
8 Mertan u 3TaH — npocTenme 1 0 0 bubmuoreka [IOK
' MPEICTaBUTENN ATKAHOB. https://myschool.edu.ru/
Pemienue 3a1au Ha HaXOXKIEHUE
9. MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO 1 0 0

BEIECTBA.
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10. [uxnoankaHbl: COCTaB U CTPOCHUE, bubnmoreka [JOK
TOMOJIOTHUYECKHUU s https://myschool.edu.ru/
1. AJIKEHBI: COCTaB U CTPOCHHE, bubnunoreka HOK
TOMOJIOTUYECKUH PSI. https://myschool.edu.ru/
N bu6mmoreka [IOK
12.  XuMmuueckue CBOWCTBA AJIKEHOB.
https://myschool.edu.ru/
13. DTWIEH U MPONUJIEH — MPOCTEUIIINE bubnnoreka [HOK
MPEICTAaBUTEIN aJTKEHOB. https://myschool.edu.ru/
Pemenue 3a1a4 Ha HaXOXKACHHUE BBIXOAA
14, TpOIYKTOB peakiuu OT TEOPETUUYECKU
BO3MOYKHOTO
Ilpakmuueckas paboma Ne 1.
15.  «llomyuyeHune sTHIIEHA U U3YYEHHE €TI0 bubmmorexa HOK
. https://myschool.edu.ru/
CBOMCTBY.
16. O06001enune o Teme «AJKaHbl U
QJIIKEHBI.
17 Konmponvnaa paboma Nel nio teme
«ATIKaHBI U aJIKEHBD.
18, Ankanuensl. byranuen-1,3 u bu6mmorexa [IOK
MeTunoyraaueH-1,3. https://myschool.edu.ru/
10. [Tony4yeHnne CHHTETUYECKOTO KaydyKa U bubnmoreka [JOK
pE3UHBI. https://myschool.edu.ru/
20 AJIKMHBI: COCTaB U 0COOCHHOCTH bu6mmorexa [IOK
CTPOEHHUsI, TOMOJIOTUYECKUM P https://myschool.edu.ru/
21 AneTnsieH — MpocTenInn bubnnorexa [JOK
MPEICTaBUTEND AJTKUHOB. https://myschool.edu.ru/
2 Boruncnenus no ypaBHEHUIO bubnuorexa [IOK

XMMHYECKON peakiuu

https://myschool.edu.ru/
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23 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh bubmumoreka [IOK
" apeHoB https://myschool.edu.ru/
bubmuorexa [JOK
24, CBoiicTBa apeHOB.
P https://myschool.edu.ru/
25 ['enernueckas cBs3b yrieBOIOPOJIOB, bubnunoreka [JOK
' MPUHAICKAINX K PA3JIMYHBIM KJIaccam https://myschool.edu.ru/
26 Permrenuie 3agad Ha BEIBOJ XUMHAYECKOU
" dopmysL
IIpupoaHble HCTOYHUKHU YIIIEBOIOPOIOB:
27 I pH poILHLHZ ras 4 Mo Iile He(bT]jIHLIe bubmmorera [IOK
' pHp yr https://myschool.edu.ru/
raspl.
28 [IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB: bubnnorexa [HOK
" HedThb U NPOAYKTHI €& EPepaboTKH. https://myschool.edu.ru/
20 O0001eHue Mo TeMe «AJKaHbI U
" aJKeHbI».
30 Konmponsnaa paboma Ne2 1io pazneny bubnuoteka [JOK
' «YTI1€BOIOPOABD) https://myschool.edu.ru/
31 [IpenenbHbIE OHOATOMHBIE CITUPTHI: bu6mmorexa [IOK
' METaHOJI U 3TaHOJI. BomopoaHas cBs3b. https://myschool.edu.ru/
32 MHOroaToMHbI€ CIUPTHI: TUIICHT KO bu6nmoreka [JOK
" W IJIMIEpUH https://myschool.edu.ru/
deHoJI: CTPOCHUE MOJIEKYIIbI,
. bubnmuotexa [JOK
33. (du3nUecKre U XUMHUYECKHE CBONCTBA,
https://myschool.edu.ru/
MIPUMEHEHUE
34 Anpaerunpl: GopMaibaeTuI 1 bu6mmorekxa [IOK
' areTanbIeTU . https://myschool.edu.ru/
bubnuoreka IIOK
35. AneroH 1

https://myschool.edu.ru/
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OnHOOCHOBHBIE NPEEIbHBIE

36 KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U BuGmorexa LIOK
' p - MYP https://myschool.edu.ru/
YKCyCHas
37 XUMUYECKHE CBONMCTBA OJITHOOCHOBHBIX bubmuorexa [JOK
" OpeneNbHBIX KapOOHOBBIX KUCIIOT. https://myschool.edu.ru/
38 Permrenuie 3agad Ha BEIBOJ XUMHAYECKOU
" (popMyIIbL
39 Ipaxmuueckas paboma Ne 2. «CBoicTBa bubnuorexa [JOK
" pacTBOpa YKCYCHOM KHCJIOTBI» https://myschool.edu.ru/
CrteaprHOBas U OJICMHOBAsI KUCIIOTHI, KaK
40 MIPEACTABUTEH BBICIIUX KaPOOHOBBIX bubmorexa LIOK
' peit P https://myschool.edu.ru/
KHCJIOT.
a1 MbLuTa Kak COJIM BBICITUX KapOOHOBBIX bubnnoreka [JOK
' KHCJIOT, NX MOIOIIIee JIeiiCTBHE. https://myschool.edu.ru/
CnoxHble 3(hUpbI KaK POU3BOIHBIE
Pup P bu6mmorexa [IOK
42.  xapOoHOBBIX KHCIOT. ['Haponu3
https://myschool.edu.ru/
CIIOKHBIX 3(DUPOB.
43 Kupsr: runponns, NpuMEHEHHE, bubnnoreka [JOK
" GMOIOrMYecKas POJb JKUPOB. https://myschool.edu.ru/
bu6mmorexa [IOK
44, VYraeBonasl: cocTaB, Kaccudpukaims.
A Purcai https://myschool.edu.ru/
45 Baxkneiimme npencraBuTenu bubnuoreka [IOK
" MOHOCaxapuJOB: I'IFOK03a, PPyKTO3a. https://myschool.edu.ru/
bubmuorexa [JOK
46. Hcaxapuabl: caxaposa.
A PHL P https://myschool.edu.ru/
47 Kpaxman u nemirono3a kak NpupoHbie bubmuoreka [IOK
" HOIMMEpBI. https://myschool.edu.ru/
48.  OO6oOImeHue o TeMe
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«Kncnopoz[conepxcamne OpraHn4cCcKuc
COCAUHCHUA»

Konmponvnasa paboma Ne3 1o Teme

49.  «Kucnopojacoaepxaniiue OpraHu4eckue
COCJIMHECHHU S
50 A ) bu6mmoreka [IOK
' MUHBE: METHITAMIH. https://myschool.edu.ru/
51 A bubmuorexa [JOK
: . aHWJIMH.
MIHET . https://myschool.edu.ru/
59 AMUHOKHUCIIOTHI KaK aM(oTepHbIE bubnunoreka [JOK
" | OpraHMYECKUE COECAMHEHMS. https://myschool.edu.ru/
53 buonoruueckoe 3HaueHre aMUHOKHUCIIOT. bubnnoreka [JOK
' IlenTnael. https://myschool.edu.ru/
54 benku xak npupoaHsie bubnnoreka [JOK
" BBICOKOMOJIEKYJISIPHBIE COEMHEHNS. https://myschool.edu.ru/
55 benku kak npupoHbIe bubnuoreka [IOK
" BBICOKOMOJIEKYJISIPHBIE COETUHEHUS. https://myschool.edu.ru/
. bubmuorexa [JOK
56.  Xumwuueckue cBoicTBa OEIKOB.
https://myschool.edu.ru/
57 OCHOBHBIE TOHSTUSI XUMUHU bubmuorexa [JOK
" BBICOKOMOJIEKYJIAPHBIX COEIMHEHHUI https://myschool.edu.ru/
58 OCHOBHBIE METO/IbI CHHTE3a bubnuorexa [JOK
" BBICOKOMOJIEKYJISIPHBIX COEIAMHEHMIA. https://myschool.edu.ru/
59 n bu6mmorekxa [IOK
. KH.
TACTMACCHL, Kaydy https://myschool.edu.ru/
60 B bu6mmorekxa [IOK
' onoKHa https://myschool.edu.ru/
61. Ilpakxmuueckasa paboma
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Ne3 «nenTudukanus opraHugaecKux
coegunenuin» [Ipasuna Th.

O000111eHIE IO TEME

62. «BBICOKOMOTIEKYIISIPHBIC COCTUHEHUS L

63.  Pemenue 3amau. 1
IIpakmuyeckasn paboma

64.  Ned «PacnozHaBaHUE IUIACTMACC U 1
BosiokoH» IIpaBuna Th.

65. Hmozoean konmponvuaa paooma Ne5 1

56. O06o011eHNe 0 KypCy OpraHu4ecKoil 1
XUMHH.

67.  O6o6menwue 3a kypc 10 kiracca 1

68. O606menue 3a kype 10 knmacca

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpouabusie Ilpakruyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

1 XUMHYECKHUN DJIEMEHT. ATOM. 1 0 0 bubmuorexa [JOK
DnexTpoHHask KOHPUTypalKs aTOMOB https://myschool.edu.ru/
Ilepnonnueckuit 3axoH u [lepuoanueckas

5 chCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 1 0 0 bu6mmoreka [IOK
MeneneeBa, ux CBsI3b C COBPEMEHHOMU https://myschool.edu.ru/
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTMHECHHI

3 10 TpyNnam H rnepuojam. 3HaueHHe 1 0 0 bubnnoreka [JOK
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMuueckux aneMeHToB .M. Menaeneesa
B Pa3BUTUU HAyKU
Crtpoenue BemiecTBa. XuMHUUYECKasi CBsI3b,

N bubnuorexa [JOK
4 e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS 1 0 0
. https://myschool.edu.ru/
KOBAJIEHTHOM CBsI3U. Bogopoanas cBsi3b
BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.

5 Crenenb okuciienus. BemecTsa 1 0 0 bu6mmorekxa [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO https://myschool.edu.ru/
CTpOEHUS
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

bubmuorexa [JOK
6 VIcTHHHBIE U KOJUTOMTHBIE PACTBOPHI. 1 0 0

MaccoBas 107151 BEIIeCTBa B pacTBOPE

https://myschool.edu.ru/
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAMHEHUM.

bubmuorexa [JOK

7
['enetnueckas cBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BELIECTB, PA3JIMYHBIX KJIACCOB
Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
bubmuorexa [JOK
8 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPAHEHHUS U PEBPAIICHUS SHEPTUU MPU
XUMHUYECKUX PEaKIHIX
9 Ckopoctb peakiuu. O6paTuMble peaKuu. bubnnorexa [HOK
XHWMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1. «Bnusaue
bubmuorexa [JOK
10 pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHUYECKOHN peaKlum»
ONEKTPOIUTHYECKAS AUCCOLUALIUS.
[Tonsitue o0 BogopogHOM mokasarene (pH)
bu6mmoreka [JOK
11 pactBopa. Peakuuu nonHoro oomMeHa.
https://myschool.edu.ru/
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
bu6mmoreka [JOK
12 peakuuu. [TonsTre 00 3nekTponnze
. https://myschool.edu.ru/
pacrmiaBoB U pacTBOPOB coJieit
13 Konrtponsnas padora Nel no pazaeny
«TeopeTndeckre OCHOBBI XUMHUW»
Mertannsl, UX IMOJIOKSHHUE B
14 [leproanueckoit cucreMe XMMHUECKUX

anemenToB 1. . Menaeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue
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¢usnueckue cBoiicTBa METALIOB

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI

bu6mmoreka [IOK

15 .
Ps HAIPSKEHUN METAJUIOB https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA BAXKHEHIITUX
. . . bubnmoreka [JOK
16 METaJUIOB (HATPUH, Kaaui, KaabIlui,
. g . https://myschool.edu.ru/
MarHui, aJJlOMAHUANA) U UX COSTUHEHUN
17 XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX bubnuorexa [JOK
COCIMHEHMI https://myschool.edu.ru/
18 XuMHYECKHE CBOMCTBA IMHKA, XKeJle3a U UX bubmuorexa [JOK
COEAMHEHHI https://myschool.edu.ru/
[IpakTuueckas padbora Ne 2. "Pemenue
bubmuorexa [JOK
19 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
" https://myschool.edu.ru/
«Metambi»
HewmeTamnel, ux mojgokeHue B
20 [Iepuoanueckon cucteMe XUMUYECKUX bu6mmoreka [IOK
anemenToB 1. 1. MenaeneeBa u https://myschool.edu.ru/
O0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYECKUe CBOKMCTBA HEMETAIIOB.
bu6mmoreka [IOK
21 AnoTponusi HEMETAIOB (Ha IpUMeEpe
https://myschool.edu.ru/
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
99 XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U bubnmoreka [JOK
UX COETUHEHMI https://myschool.edu.ru/
93 XuMHUYEeCKHe CBOMCTBA a30Ta, pocodpa u bubnmoreka [JOK
HUX COeIUHEHUN https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA YIIIEpOaa, KpEMHUS bubnuorexa [JOK
U UX COECIUHEHUIN https://myschool.edu.ru/
o5 [IpumeHeHne BaKHEHIINX HEMETAIIOB U bubnuorexa [IOK

HUX COEINHEHUN

https://myschool.edu.ru/
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O000111eHYE ¥ CUCTEMATHU3ALMsl 3HAHUN 110
TteMe «Hemeramiely. Berauciaenus mo

bubmuorexa [JOK

26 .
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U https://myschool.edu.ru/
TEPMOXUMHUYECKHE PACUETHI
[TpakTuyeckas padora Ne 3. «Pemenune
bubmuorexa [JOK
27 AKCIEPUMEHTAIIbHBIX 337124 110 TEME
" " https://myschool.edu.ru/
Hemeramnsr"»
28 KonTponbhas padorta Ne2 no remam
«Metamns» n «Hemeraiuiby
Heopranuueckue u oprannyeckue
bubmuorexa [JOK
29 kucioTel. Heopranuaeckue u
https://myschool.edu.ru/
OpraHUYECKHUEe OCHOBAHUS
AmMdoTepHbIe HeopraHU4ecKHue u
30 OpraHvyvecKue coenuHenus. ['enernueckas bubnuorexa [JOK
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX https://myschool.edu.ru/
BELIECTB
Ponws xumun B obecrieueHun
31 JKOJIOTUYECKOH, SJHEPIreTUYECKON U bubnnorexka [JOK
MUIIEBON OE30MaCHOCTH, Pa3BUTUHU https://myschool.edu.ru/
MEIUIHBI
[IpencraBienust 06 00X HAYYHBIX
32 MPUHIIMATIAX TIPOMBITINIEHHOTO TTOTYyYEHUS bubmorexa LHOK
P . P 7 https://myschool.edu.ru/
BOKHEWILINX BEIECTB
bu6mmorekxa [IOK
33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB
https://myschool.edu.ru/
bubnnorexa [JOK
34 XuMUS ¥ 310pOBbE YEIOBEKA 1
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKunoHepHOe
obmiectBo «M3narenscTBo «lIpocBemenuer»

» Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A.; AKIHOHEpHOE
obmmectBo «M3narenscTBO «IIpocBerienne
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Metoauueckoe nocodue — 6a30BbIii YpOBEHB -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensa, U.I'.OctpoymoB, «O01mas XuMusl B TeCTax, 3a/1a4ax, ynpakHeHusx. 11
kiacce» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knace: HacronbHas kaura
it yautessi». Yacts 1 — M.: [Ipoda, 2019 rog.

4. O.C.I'abpuensh, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kinace: HacronbHas kHura
it yautensi». Yacts 2 — M.: [lpoda, 2022 rog.

5. O.C.T'abpuensn, [1.B.Pemero, N.I".OctpoymoBa «3agauyu mo XUMHUHU U CIIOCOOBI X
pemeHus» - M.: «/Ilpodar, 2021rog..
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiiT as yautens «5 uay Ha ypoKk XUMHK»
http://him.1september.ru Exunas xomtekuus LIOP: TIpenmeTHas KoJIeKust « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYy4HbIE SKCTIEPUMEHTHI:
xumus. Komnekius Poccuiickoro o6meo0pazoBareasHOTO TTopTaa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii
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