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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XuMHUM Ha YPOBHE CpPEeIHETO 0o0LIero ooOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 o6OpazoBanun B Poccuiickoi
®denepanuuy», TpeOOBaHWI K pe3ylbTaTaM OCBoeHUs deaepalibHON  00pa3oBaTeIbHOM
nporpammsl cpennero oodmero oopazoBanus (OOII COO), npencraneHubix B degepanbHOM
rocynapctBeHHOM oOpasoBarenbHoM ctanmapre COO, c¢ yuérom Konmemniuu mpemnojaBaHus
ydaeOHOTO TpeaMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit depepanuu,
peanu3yonmMx OCHOBHbIE 00pa30BaTebHbIE MIPOrPaMMbl, © OCHOBHBIX NoJIOkeHU «CTparerun
pa3BuTHs BocnuTaHusi B Poccuiickoit @enepauun Ha nepuoa no 2025 roga» (Pacnopsbkenue
[IpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXOMOB K pa3pabOTKe MNpOrpaMMbl MO XUMHHU, K OIPEACIICHUIO OO0IIei
cTpareruu oOydeHHs, BOCIUTAHUS U Pa3BUTHUS 00OyUYaIOIIMXCSl CPEACTBAMHU YUEOHOTO MpeameTa
«Xumus» ans 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIM KOHIICTITYaJIbHBIC TTOJOKCHUS
®I'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COACp)KAHUSA, PE3yIbTaTOB OOYy4YEHUS U
TpeOOBAHMI K YPOBHIO IMOATOTOBKH BBIITYCKHHKOB.

XuMmHuueckoe 00pa3oBaHHME, MOJIYy4YaeMOE€ BBINYCKHHKaMU  00I11€00pa3oBaTeabHON
OpraHu3alliM, SBIAETCS HEOThEMJIEMOM 4YacThl0 MX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEpPIIAIOIIUM ATallOM pealn3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIMX [EJOCTHOW CHCTEeME XHUMHUYECKOro oO0pa3oBaHUs. OTH IEHHOCTHU
KacaroTCsl MO3HAHUSI 3aKOHOB IPUPOJbI, (OPMUPOBAHUS MHPOBO33PEHHUS U OOLIEH KyIbTypbl
YelloBeKa, a TaKXKe 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupogHou cpene. Peanusyercs xumudeckoe 00pa3oBaHre 00ydaromMXCs Ha YPOBHE CPETHETO
oOmero oOpa3oBaHusl CpPEACTBAMU YUEOHOTO MpeaMeTa «XUMHUs», COAECPHKAHUE U MOCTPOCHUE
KOTOPOTO ONpENENeHbl B MPOrpaMMe€ MO XUMHUU C Y4ETOM CHeUUPUKA HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJBI U B MAaTEPUAIILHON KU3HU O0IIECTBA, a TAKXKE C yUETOM OOIIMX
Hesie ¥ MPUHIIMIIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE COCTOSHUE CHCTEMbI CPEIHEro 0OIIero
oOpazoBanus B Poccuiickoit deneparuu.

XWMHSI KaK 3JEMEHT CUCTEMBbI €CTECTBEHHBIX HayK UIPaeT 0COOYI0 pOJib B COBPEMEHHOMN
UBWIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepuanbHON KynbTyphl. OHa BHOCHUT CBOH BKJIaJ B
(bopMUpOBaHUE PALIMOHAIBHOIO HAYYHOI'O MBILIEHHS, B CO3aHUE LEIOCTHOTO MPEICTABICHUS
00 OKpY’KarollleM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKA, KOTOPOE (OPMHUPYETCS] B XUMUHU
HA OCHOBE IMOHMMAaHHUS BEUIECTBEHHOI'O COCTAaBAa OKPYXKAIOILIErO MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, MX CBOMCTBAMU U BOBMOXHBIMU OOJIACTSIMU TPUMEHEHUSI.

TecHo B3auMOAEWCTBYS C€ JPYIMMH €CTECTBEHHBIMM HAyKaMH, XUMHUS CTaja
HEOTHEMJIEMOI YacTbl0 MHUPOBOM KYJIBTYPhl, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO Tpylda H
AKU3HH KaXJ0ro ujaeHa oOmectBa. CoBpeMEHHasi XMMHS KaK HayKa CO3MJIaTesIbHAsl, KaKk HayKa
BBICOKMX TEXHOJIOTMH HAaNpaBJIEHAa HAa PEIICHHE MIOOAIbHBIX MPOOJIEM YCTOMUYHMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, AHEPreTHUYECKOM, MHIIEBOM, JKOJIOTUYECKOW O€30MacHOCTH U
OXPAaHbI 3/I0POBbSL.



B coorBercTBMM ¢ OOHMMMHU TMENSIMH W TPUHIMAIIAMH CPEIHETO OOIIero oOpa3oBaHUS
coaepkanue npenmera «Xumus» (10—11 knaccel, 0a30BbIi ypOBEHb U3YUYEHUS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TMOJATOTOBKY OOYYarOIIMXCS, HEOOXOAUMYI0 UM s
BBIPA0OOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHHS B JKU3Hb COILIMYMAa,
IpOoAODKeHHsT 00pa3oBaHUS B Pa3UYHBIX OO0JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C
XAMUEH.

CocraBngomuMu  npeamMeTa «XUMHS» SBIAIOTCS 0a30Bble Kypchl — «OpraHmueckas
xuMusi» U «OO0I11as 1 HEOPTraHUYEeCKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUsI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUM MO HEOPraHUYECKOM XUMUU (C BKIIOUECHUEM
3HaHUI U3 00IIel XMMUU) U opraHnyeckoil xumun. dopmMupoBaHue TaHHON CUCTEMbI 3HAHUN
Ipu M3YyYCHUHM MpeaMeTa 00ECledMBaeT BO3MOXXHOCTH PAacCCMOTPEHHUS BCEro MHOIoo0Opasus
BEIIECTB Ha OCHOBE OOIIUX MOHSATUN, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa comepxkanus KypcoB — «Opraaudeckas xumus» 1 «OO01asi 1 HeopraHudeckas
XUMUs» CHOPMHUpPOBAHA B MPOTPAMME IO XMMHUU HAa OCHOBE CHCTEMHOTO IMOAX0Aa K U3YYCHHIO
y4eOHOTO MaTepuana U OOyCJIOBJIEHA HCTOPHUYECKA OOOCHOBAaHHBIM pPa3BUTHEM 3HAHWN Ha
ONPEACHEHHBIX TEOPETUUECKUX YPOBHIX. Tak, B Kypc€ OPraHMYECKOM XUMHUH BEIIECCTBA
paccMaTpuBarOTCs HA YPOBHE KJIACCHUYECKOM TEOPUU CTPOCHUSI OPTaHUYECKHX COCIMHEHUM, a
TAK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX U AJICKTPOHHBIX MPEICTABICHUN O CTPOCHUHU BEIIECTB.
Ceenenust 00 M3ydaeMbIX B Kypce BEIIeCTBaxX JAlOTCS B PAa3BUTUU — OT YIIIEBOAOPOIOB [0
CIIOKHBIX OHMOJOTMYECKH aKTHUBHBIX COequHEHUU. B Kypce opraHW4eckol XMMHH MOTYy4aroT
pa3BuTHe Cc(OPMHUpPOBAHHBIC HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs IE€pBOHAYAIBHBIC
MIPEICTABIICHUS O XUMHUYECKOU CBSI3H, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEMIECTB, 3aBUCHMOCTH
CBOICTB BEHIECTB OT UX CTPOEHHUS, O XUMUUYECKON PEAKIUH.

[Tox HOBBIM yIJIOM 3peHHS B MpeaMere «XHUMHs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3YYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro 00pa30oBaHUsl TEOPETHUUECKUM MaTepuanl M
(dakToIIOrMUecKre CBEJICHUSI O BEUIECTBAX U XMMUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO011ass 1 HeOpraHWYECKask XUMHUsD OOyHaroIIUMCS MIPEIO0CTABIAETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE TMEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUECKUX TMO3UIINMA,
IyOkKe TOHSITh HCTOPUUYECKOE HM3MEHEHHe (YHKIIMH 3TOTO 3aKOHAa — OT 0000mIaromeit 1o
OOBSACHSIOIIEH U MPOTHO3UPYIOIIEH.

Enunas cucteMa 3HaHUK O BaXXHEUMIIMX BEIIECTBaX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHHH, a TAKXKE O XUMUYECKUX PEAKIUIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHgercss B Kypcax 10 wum 11 kjaccoB dsieMeHTaMH  CONEpXkKaHUS, HWMEIOUIUMU
KYJBTYPOJIOTUYECKUI W TMPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHHIO
B3aUMOCBSI3M XUMUHU C JIPYTUMH HayKaMU, PACKPBIBAIOT €€ poJib B IMO3HABATEIbHOW U
MPAKTUYCCKOW JIEATETLHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIUTAHHUIO YBAKECHHS K TPOIECCY
TBOPYECTBA B OOJIACTH TEOPUH W MPAKTHUCCKUX TPUIIOKEHUN XUMUH, TTIOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCSI B OOILIECTBEHHO W JIMYHOCTHO 3HAUUMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKU OCMBICIMBATh MH(POPMALIUIO U MPUMEHSTh €€ IS TOMOJHEHUs 3HAHUH, pelIeHUs
VHTEJUIEKTYyallbHbIX U AKCIIEPUMEHTAJbHBIX HCCIEI0BATEIbCKUX 3a7ad. B memom coaepxkaHue



y4eOHOTO MpeaMeTa « XUMHUSD» TaHHOTO YPOBHS M3YUYEHUS OPUECHTUPOBAHO HA ()OPMHUPOBAHUE Y
00y4Jarouxcsi MUPOBO33PEHUYECKON OCHOBBI JIJisi MOHUMaHUs PUIOCOPCKUX UACH, TAKMX KakK:
MaTepuaIbHOE €IUHCTBO HEOPTaHMYECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB HMX COCTaBOM M CTPOECHHUEM, T[O3HABAEMOCTb MPHUPOAHBIX SIBICHUM MYyTEM
OKCIIEPUMEHTA W pEUICHUSI NPOTUBOPEUUN MEXIy HOBBIMU (DaKTaMU M TEOPETHUECKUMU
MPENNOChUIKAMHU, OCO3HAaHUE POJIM XMMHH B PEIICHUHM HKOJOTHYECKHX MpoOJieM, a Takke
npoOiieM cOepeKeHHUs] IHEPTreTUYECKUX PECYpPCOB, CBHIPbS, CO3MaHMUSI HOBBIX TEXHOJIOTHH U
MaTepHuaioB.

B nmane pemieHuss 3agad BOCHUTAHUS, PAa3BUTHS U COIMATIU3AIMU  OOYyYarOIIUXCS
NPUHATBIE MPOrPAMMOM MO XUMHHM TOAXOJbl K ONPEICICHUIO COACPKAHUS M TMOCTPOCHUS
npeaMeTa mpeaycMarpuBaroT (OPMUPOBAHUE YHUBEPCABHBIX YUEOHBIX JEUCTBUNA, UMEIOIIUX
0a30BO€ 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACSATEIBHOCTH: PEUICHUS TPOOIIeM, TOMCKA, aHAIN3a U
o0paboTku uH(OpPMAIUK, HEOOXOAUMBIX IS MNPUOOPETEHUS OMbITa MPAKTUYECKOH U
UCCIIEA0BATEIIbCKOM JIESITENIbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B MO3HAHUU XUMHUH.

B mpakTuke npemnomgaBaHus XUMUX KaKk HA YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHUs, TaK U
Ha ypOBHE CpeaHero oOiiero oOpa3oBaHMs, TMpPU OMNPEACICHUH  COJEpPKATEIbHON
XapaKTEPUCTUKHU IIeJed H3y4YeHUs] TpeJMETa HaMpaBlICHHEM I[EePBOCTEIIEHHON 3HAYUMOCTH
TPaaUIIMOHHO Tpu3HAETCS (GOPMUPOBAHHUE OCHOB XHUMHYECKOM HAyKH Kak oO01acTu
COBPEMEHHOIO €CTECTBO3HAHMS, IMPAKTHUUYECKOW JAESATEIbHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOAMYECKOM TOYKM 3pEHUS TaKOW TMOAXOH K
ONpEICIICHUIO LIETIEH N3YUYEHUs MPEIMETA SIBISICTCS BIIOJIHE OMPAB/IaHHBIM.

CormmacHO JaHHOW TOYKE 3pEHHUs TVIaBHBIMU LEISMU M3Yy4YEHUsl MpeaMera «XHUMHsS» Ha
6a30BoM ypoBHe (10 —11 ki1.) aBisitoTcs:

e (opMuUpOBaHHME CHUCTEMbl XHMHUYECKUX 3HAHUW Kak BaKHEWIEW COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOM JIeKaT KJIIOUEBbIC MOHSTHS,
(byH/IaMEHTAJIbHbIE 3aKOHbI U TEOPUU XHUMHUU, OCBOCHHE S3bIKa HAYKH, YCBOCHHUE U
MOHMMAaHUE CYIIHOCTU JOCTYIMHBIX OOOOIEHNH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS,

e (opmMupOBaHHE W Pa3BUTHE NPEACTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEIIESCTB U
XUMUYECKUX PeaKIuid, HEOOXOAUMBIX IJis MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B
MHpE BEUIECTB U XUMUYECKUX SIBICHUM, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUYECKON U
MOBCEIHEBHOM KU3HU;

® pa3BUTUE YMEHUU U CIOCOOOB JIESITENBHOCTH, CBS3aHHBIX C HAONIONIEHUEM U
OOBSCHEHUEM XMMHUYECKOTO OSKCIEPUMEHTa, COONMoJeHHeM TMpaBuil 0e30MacHOTo
oOpalleHust ¢ BEIIECTBAMM.

Hapsany c stum, comepkareiibHasi XapakTEpUCTUKA LENEN U 3a7ad U3YYCHHs NIPEAMETA B
porpaMMe Mo XUMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU
B cHCTeMe cpeaHero obOmero obpasoBanus. CeromHs B IpernofaBaHUM XUMHH B OOJbIIeH
CTeNeHU OTHAETCS TPEANOYTECHUE TIPAKTHYECKOW KOMIIOHEHTE COJEp)KaHUS OOydeHHs,



OpPUEHTUPOBAaHHON Ha TOJATOTOBKY BBIMYCKHHMKA 00I11€00pa30BaTebHON  OpraHu3alliy,
BJIQJICIONIETO HE HAOOpPOM 3HAHUMN, a (YHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIOCOOAMU U
YMEHUSMU aKTUBHOTO IMOJTYYCHHS 3HAHUW U MPUMEHEHUS WX B PEaIbHOM KU3HU JIJISl PEIICHUS
MPAKTUYECKUX 3a]1ad.

B cBm3u ¢ 3TMM npu u3ydeHHHM npeaMmeTa «XUMHUS» JIOMUHUPYIOIIEEe 3HAYCHUE
IpUOOPETAIOT TaKUE LIETU U 3a1a4H, KaK:

aganTarus  OOy4yalomUXCsl K  YCIOBUSAM JIMHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHUE WHTEIJICKTyaJIbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K €amMOOOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUIX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

dbopMupoBaHue y OOYyYaIOIMIMXCS KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUMN),
UMEIOIIMX YHUBEPCAJIbHOE 3HAUYEHUE JIJISl PA3JIMYHBIX BUOB JIEATEIbHOCTU: PEIICHUS POOIIEM,
MOWCKa, aHaimu3a W o0paboTku uHGOPMAIMK, HEOOXOMUMBIX Jisi MPUOOPETEHUS OIbITa
NEATEeNIbHOCTH, KOTOpasi 3aHUMAET Ba)KHOE€ MECTO B MO3HAHUM XMMHH, & TAKKE ISl OLEHKH C
MO3UIMNA  DKOJOTHYECKOW O€30MacHOCTH XapakTepa BIHMSHHUS BEIMECTB W XUMHYECCKUX
IIPOLIECCOB HAa OPraHu3M Y€JI0BEKa U MPUPOJHYIO CPENLY;

pa3BUTHE TO3HABATEIBHBIX UHTEPECOB, UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEM
00y4Jaronuxcsi: CIOCOOHOCTH CaMOCTOSATENIbHO MPUOOpeTaTh HOBBIC 3HAHUA MO XHMHUHU B
COOTBETCTBHH C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHbBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIn3a Y4eOHOUM U HAyYHO-TIOMYSPHOM HH(OPMAITUU XUMHYECKOTO
COJIepXKaHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINUXCSI ACCOIMATHBHOTO U JIOTHYECKOTO MBITTUICHHSI,
HaOJIIOIaTeTbHOCTH, COOPAHHOCTH, AKKypPaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAUMBI, B
YaCTHOCTH, MPY TJIAHUPOBAHUU U MPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Y OOydYaromuxcsi YyOeKJAEHHOCTH B TyMaHHUCTHMUYECKOM HaIpPaBJIEHHOCTH
XUMUHU, €€ BaXHOW poOJM B pEIICHUHM [IOOAIBHBIX MpOOJeM  PalMOHAILHOTO
PUPOIONIONIb30BAHMS, TIOMOJHEHHSI IHEPTeTUYECKUX PECYPCOB W COXPAHEHUS MPHUPOITHOTO
paBHOBECHs, OCO3HAHHS HEOOXOJUMOCTH OEpEKHOTO OTHOIIEHUS K MPUPOAEC U CBOEMY
3JI0POBBIO, a TAKXKE MPHUOOPETEHHUS ONbITA UCIOJIb30BAaHUS MOJIYUYEHHBIX 3HAHUW JJISI IPUHSITUS
TPAMOTHBIX PEIICHUMN B CUTYallUsIX, CBSI3aHHBIX C XUMUUYECKUMH SIBJICHUSIMH.

B yueGHoMm miiane cpemHero oomiero o0pazoBaHusl MpeaMeT «XHUMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeAMETHOM 001acTh «ECTeCTBEHHO-HAYYHBIC MPEIMETHD».

OO61iee yuCiIO 4acoB, OTBENEHHBIX JUIsl U3YUYEHUST XMMHH, Ha 0a30BOM YpOBHE CpPEIHETO
obmero ob6pa3oBaHus, coctaBisier 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Hexemo), B 11
kiacce — 34 Jaca (1 gac B Hezeno).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKON XUMUM

[Ipenmer OpraHMYecKOr XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHHE B IMOJYyYECHUU
HOBBIX BEIIECTB M MATE€pUAJIOB. Teopus CTPOECHUS OPraHUYECKuX coequHeHni A. M.
BbytnepoBa, €€ ocHOBHbIe MOJIOKEHUA. CTpPYKTYpHbIE (DOPMYJIbl OPraHUYECKUX BEIIECTB.
I'omonorus, uzoMmepusi. XuMHUYECKasi CBSI3b B OPraHUYECKUX COCAUMHEHUSX — OJUHAPHBIC U
KpaTHBIE CBSA3U.

[IpencraBnenne o  KjaccupUKAMK  OpraHMYecKHX  BemiecTB.  HoMeHkiarypa
OpPraHMYECKUX COEIMHEHUHM (cucTeMaruyeckas) M TpUBUAJbHbIE HA3BaHUS BaKHEUIIUX
IIPEICTABUTENIEN KIIACCOB OPraHNYECKUX BEILECTB.

DKCIEpUMEHTAJIBHBIE METOABl U3yYEHHs BELIECTB U UX MPEBPAILCHUI: O3HAKOMIIEHUE C
oOpa3liaMy OpraHMYECKUX BEUIECTB U MaTe€pHalaMH Ha UX OCHOBE, MOJAEIMPOBAHUE MOJIEKYI
OpraHMYEeCKUX BEIIECTB, HAOJIIOAEHHE W OMNHCAHUE JIEMOHCTPALMOHHBIX OIBITOB IIO
NPEBPAILCHUIO OPraHWYECKUX BEUIECTB NpHU HarpeBaHuu (IJIaBJI€HUE, OOYyIJIMBaHUE U
ropeHue).

YrieBonopoast

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUU psiA. MeTaH W 3TaH — IpoCTelime
NPEICTAaBUTENN aJKAaHOB: (U3NYECKHEe W XMMHUYECKHE CBOMCTBA (pEaklMUH 3aMElIeHUs |
TOpPEHMS ), HAXOXKACHHUE B IPUPOJIE, OTYyUYEHNUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN Psifl. DTUJIEH U MPONUIIEH — MPOCTEeHIIne
MPEICTaBUTENIN AJKEHOB: (PU3WYECKHE W XUMHUYECKHE CBOWMCTBA (pEaKlUU TUIPUPOBAHUA,
raJIOTeHUPOBAHUS, THAPATAIIUU, OKUCICHHS U TOJTMMEPU3AIUH ), TIOTYyYECHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u metunOyrtaaueH-1,3: cTpoeHHe, BaXKHEHIIINE XUMUYCCKUE
CBOICTBA (peakuus noauMepusanun). ITomydyenrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJNIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJOTMYECKHH psAx. AUETUIEH —
MPOCTEUIINIA MPEACTABUTENb AJIKHHOB: COCTaB, CTPOEHUE, (U3UUYECKHE M XUMHUYECKHE
CBOICTBa (peakuuu TUAPUPOBAHUSA, TAJIOT€HUPOBAHUS, TMAPATALMHA, TOPEHUS), MTOIyYeHUE U
MIPUMEHEHUE.

Apensbl. beH3on: cocraB, cTpoeHue, (U3MUECKME M XUMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJTY4YEHUE U TPUMEHEHHE. Tonyon. cocmas, cmpoeHue,
Quzuueckue u xumuieckue ceoUCmea (peakyuu 2aio2eHupo8aHus U HUMpo8anus), NoiyyeHue u
npumenenue. TOKCUYHOCTb apeHOB. leHeTHyeckas CBSI3b MEXAYy YIIEBOIOPOAAMM,
MPUHALIEKANTMME K Pa3IU4YHbIM KJIaCCaAM.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOAOB. [IpupoaHblil ra3 v NomyTHbIE HEPTSAHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKM HePTH: NEpPEeroHkKa, KPEKUHT



(TepMuyeckuil, KaTanuTUueckuil), nuponus. [Ipoaykrsl nepepa®oTku HePTH, UX TPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroyib v NPOIYKTHI €T0 MepepadboTKU.

OKCHEPUMEHTAIbHBIE METOAbl W3YUYEHHUS BEIECTB U UX MPEBPAILLICHUI: 03HAKOMIICHHUE C
oOpasiiamMu TIacTMacc, KaydyKoB U pe3uHbl, Kouiekiuu «Hedte» u «Yromwy, MonenupoBanme
MOJIEKYJI YIJIEBOJOPOAOB M TaJOr€HONPOU3BOAHBIX, NPOBEICHUE MPAKTHUYECKON PpPalOTBhI:
MOJIyYeHHE 3TUJIEHA U U3YyUYEHUE €r0 CBOMCTB.

Pacuértnnle 3agaun.

Boluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMA, KOJIMYECTBA
MCXOJTHOTO BEIECTBA WM MPOAYKTAa PEaKIMM IO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

Kucnopoacoaep:kamue opraHu4eckKue coeMHEeHUs1

[IpenenbHble OJHOATOMHBIE CIUPTHL. MeETaHON W 3TAHON: CTpOEHHUE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (pEaKIMU C aKTUBHBIMU METAJJIaMU, TaJIOT€HOBOAOPOJAMH, TOPEHHUE),
IpUMeHeHue. BonopoaHble CBA3M MEXAY MOJEKYyJaMHU CHUpTOB. /JlercTBuEe MeTaHona U
ATaHOJIa HAa OPraHW3M YEJIOBEKa.

MHoroaroMHbie CHOUPTHL. OTWICHIIMKOIb M TIULEPUH: CTPOCHHE, (PU3NYecKue Hu
XUMUYECKHE CBOMCTBA (B3aMMOIECHCTBHUE CO IICJIOYHBIMU METAJIAMH, KAU€CTBEHHAS PEaKIUs
Ha MHOTOATOMHBIE CIUPTHI). JlelicTBUE Ha opraHuW3M uejoBeka. [[puMeHeHuwe IuiepuHa u
ATUJICHIJIUKOJIA.

@DeHoN: CTPOEHUE MOJEKYJbl, (U3UUECKHUE W XHMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunibl U kemowuwvl. DopMmanbAeruj, aueTadbIerujl: CTpoeHue, (Quanyeckue u
XUMHUYECKHE CBOMCTBA (pEaklMM OKHCICHHUS U BOCCTAHOBJIICHHUS, Kau€CTBEHHBIC PEaKIUu),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNIeTbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHUHAS M YKCYCHAsI KUCJIOTHI:
CTpoeHHe, (PU3UUECKHe M XHMHUYECKHE CBOMICTBa (CBOICTBa, OOIIME IJs KJacca KHCIOT,
peakuus dTepupuKalnn), MoTyYeHue U npuMeHeHne. CTeaprHoBas U OJIEMHOBAsI KHCIOTHI KaKk
MPEACTABUTENIM BBICIIMX KapOOHOBBIX KUCJIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JEUCTBHE.

Crnoxxuble 3(pupbl KaKk TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIPOIU3 CIOXKHBIX 3(PUPOB.
Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas posb KUPOB.

VYrieBoasl: cocTaB, KiaccuduKaiys yrieBoaoB (MOHO-, - U Torcaxapubl). [Troko3a —
NPOCTEHIINI MOHOCAaXapu: OCOOEHHOCTH CTPOCHHUS MOJEKYNIbl, (PU3UUECKUE U XUMHUUYECKHUE
cBoicTBa (B3amMmopeiictBue ¢ ruapokcuaom meau(ll), okucieHue aMMHAYHBIM PacTBOPOM
okcuna cepeopa(l), BoccTaHOBIIEHHE, OpOXKEHUE TIIOKO3bI), HAXOXKACHUE B MPHUPOIE,
npuMeHeHue, ouonorudeckas poib. @orocunTe3. OpyKTO3a KaK U30MEP IITFOKO3HI.

Kpaxman u nemnronosa kak npupofgHble noiuMepsl. CTpOEHUE KpaxMalla U LEJUTIONI03bI.
duznyeckre 1 XMMUYECKUE CBOMCTBA KpaxMalia (TUIPOJIN3, KaUeCTBEHHAS PEAKIIUs C UOJIOM).

OKCHEPUMEHTAIbHBIE METOJIbl M3YUYEHHUsI BEIIECTB M UX NPEBpaIICHUN: MPOBEACHUE,
HAOIOJICHUE W OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIMPTOB, KAaueCTBCHHBIC
peaKkuyu OJHOATOMHBIX CHUPTOB (OKucieHue sTaHona okcuaom meau(ll)), MHOrOaTOMHBIX



cnupToB (B3auMoneiicTBue muuepuHa ¢ rugpokcunom meau(Il)), anpaerunoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepebpa(l) m rugpoxcuaom wmemu(Il), B3ammomencTBHe
Kpaxmajia C HMOJOM), IpPOBEICHHE MPAKTHUECKOM paboThl: CBONCTBA pPacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnsle 3anaun.

Beruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOIWYECTBa
MCXOJHOTO BEIIECTBA MU MPOAYKTa pPEaKIUUd MO H3BECTHBIM Macce, 00bEMY, KOIHUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB UM MPOAYKTOB PEAKIIHH).

A3oTconepkaline OpraHnyeCcKre COeTUHEHUS.

AMUHOKHUCIOTHl Kak aM(oTepHble oOpraHuyeckue coenvHeHus. dusnueckue u
XMMHUYECKHE CBOWCTBA AMMHOKHUCIOT (Ha mpuMepe HIMHA). buoiormueckoe 3HaueHHe
aMUHOKHCIOT. [lenTuapt.

benku kak NpUpOIHBIE BBHICOKOMOJEKYISpHBIE coeanHeHus. [lepBuuHas, BTopuyHas u
TpeTHYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OENKOB: THAPOIU3, JCHATYypalus,
KaueCTBEHHBIE PEAKIIMU Ha OCJIKU.

OKCIepUMEHTAJIbHBIE METOJIbl M3YYEHHS BEIECTB M WX MPEBpAIllCHUI: HaOIIOIeHUE U
OMKCaHUE JEMOHCTPAIMOHHBIX ONBITOB: JIEHATypalus OCJIKOB IMpU HArpeBaHWU, IIBETHHIC
peaKIy OCIKOB.

BbicokoMoJieKyIsIpHBIE COEIMHEHNUS

OCHOBHBIE TIOHSTHS XHUMHH BBICOKOMOJICKYISPHBIX COEAMHEHUH: MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPHU3alliU, CPEeIHss MOJeKymspHas macca. OCHOBHBIC
METOJIbI CHHTE32 BBICOKOMOJICKYIISIPHBIX COCTUHEHUH — TOTMMEPHU3aIns U TIOJTUKOHICHCAIIHS.

OKCIepUMEHTANIbHbIE METOAbl M3yYEHHs BEIIECTB U UX MPEBPAICHUI: 03HAKOMIICHUE C
oOpa3amu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpenmMeTHbIE CBS3H.

Peanmszannst MeXIpeaMETHBIX CBA3EH NPU U3YYEHHMM OpraHndeckod xumuu B 10 kiracce
OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK H
MOHSTHM, SBISIOMIUXCS CHUCTEMHBIMH JJIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
IIUKJIA.

OO01Me ecTeCTBEeHHO-HAy4YHbIC TOHSTHUS: SIBICHHE, HAy4HbIH (HaKT, THIOTE3a, 3aKOH,
TEeOopusi, aHajdu3, CHUHTE3, KiIaccu(uUKalusi, MNEePUOAUYHOCTb, HAOIMIONEHNE, HW3MEPEHHUE,
HKCIEPUMEHT, MOJIEIMPOBAaHUE.

duszuka: Marepus, BSHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa, SHEPreTHYECKHil
YpOBEHB, BEIIECTBO, TE€NO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUeCcKre BETUIHHBI U
SIMHHIIBI UX U3MEPCHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BelIECTB B opraHusMe, (pPOTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIleCcTBa (OCIKU, YIIIECBOMBI, JKUPBI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIEC TOPOJIbI, MOJIE3HBIE UCKOIIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorust: numieBble NPOIYKTHI, OCHOBBI PallMOHAIBLHOIO TUTaHMsI, MOIOIINE CPENICTBA,
JeKapCTBEHHbIE M KOCMETHYECKHE IMpemaparbl, MaTepuaibl W3 HCKYCCTBEHHBIX H
CUHTETUYECKHUX BOJIOKOH.



11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

TeopeTnvyeckue 0CHOBbI XUMHMH

XuMuueckuit sneMeHT. ArtoMm. Sapo aroma, H30TOMBI. JJNEKTPOHHAs 00OJOYKa.
DHepreTuuecKue ypoBHH, OTYPOBHU. ATOMHBIE OpOUTaIH, S-, p-, d- anemMenTsl. OCOOEHHOCTH
pacrpeaeneHus AEKTPOHOB MO0 OpOUTAaJsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DnexkTpoHHAs! KOH(UTypaLysi aTOMOB.

Ilepuonnueckunn 3akoH u Ilepuogmueckas cucrema XxuMudeckux aneMeHtoB [, .
MenpneneeBa. CBs3b IEpUOAMYECKOrO0 3akoHa W llepuogumyeckoil CHUCTEMBI XUMHYECKHUX
anemeHToB JI. 1. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS! CBOWCTB XMMHUYECKHX 3JIEMEHTOB M O0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX
BEILECTB I10 TpyNnam U nepruojiaM. 3Ha4€HUE NEPUOANUECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasi CBSI3b. Buabl XuMHUuecKoM CBs3M (KOBaJIGHTHAs
HEMoJIApHasl U MOJspHas, UOHHAsA, MeTauindeckas). MexaHu3smbl 00pa30BaHUs KOBaJEHTHOU
XUMUYECKOU CBSI3M (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIN). BogoponHas cBsi3b. BaneHTHOCTS.
DNeKTpooTpUIATENBHOCTh. CTeneHb OKUCIICHHS. IOHBI: KATHOHBI U AaHUOHBI.

BemiecTtBa MONEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUNBI KPUCTAIMYECKUX PEMIETOK. 3aBUCHMOCTH CBOWCTBA BEIIECTB OT THUIA
KPUCTAJUINYECKON PEIIETKHU.

IlonATHe 0 nucnepcHbIX cucTeMax. MICTUHHBIE U KOJJIOUAHBIE pacTBOPBI. MaccoBas 10
BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranmdeckux coequHeHud. HomeHkiatypa HeopraHM4ecKHX
BEILIECTB. | €HEeTHYECKasi CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMIEKAIUX K Pa3IMYHBIM
KJlaccam.

Xumnueckas peakuusd. Kimaccudpukanus XMMUYECKUX PpEaKIUid B HEOPraHUYECKON u
OpraHU4eCKOW XMMHUH. 3aKOH COXPAaHEHHsI MACChI BELIECTB, 3AKOH COXPAHEHUS U MPEBPALECHUS
SHEPTUH NPU XUMHAYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IM4YHbIX (pakTopoB. OOpaTHUMbIE pEAKLUU.
XumMuyeckoe paBHOBecHE. DaKTOpPBI, BIUAIOLIIME HA COCTOSHUE XMMHYECKOTO PABHOBECHS.
[Tpunnun Jle [larense.

Onexrponutuyeckas auccorumanus. CuibHble U cnadble 37eKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIasi, HEUTpaIbHasl, IET0YHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

DKCNepUMEHTAJIBHBIE METOJbl M3YyYEHHsI BEUIECTB M UX NPEBPALLECHUN: JIEMOHCTpaLus
tabnmun «l[lepumoanueckas cucrema xummuueckux sinemeHtoB [l M. MenneneeBa», m3yueHue
MOJIeNIE KPUCTAJUIMYECKUX PEHIETOK, HAOIIONEHHE M ONMCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3lIoKeHHE NEPOKCHJa BOJOPOAAa B MPUCYTCTBUU KaTaiu3aropa,
ONPENIETIEHUE CPENIbl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHINUKATOPA, PEaKIUU



MOHHOTO OOMEHa), MPOBEJIECHUE MPaKTUUECKOW paboThl «BiusHuEe pa3iuyHbIX (PaKTOpoB Ha
CKOPOCTb XUMHUYECKON peaKIum.

Pacuérnrle 3amaun.

Pacu€Tel 1O ypaBHEHMSM XHMHYECKHX pPEAKIUHA, B TOM YHCIE TEPMOXHUMHUUYECKUE
pacy€Thl, PaCYETHI C UCTIOIBb30BAHUEM MOHITHS «MACCOBAs JOJIS BELIECTBAY.

Heopranuuyeckast xumus

Hemeramnbl. Ilonoxenue HemerayuioB B llepuoanyeckoid cuCTEME XUMHUYECKUX
anementoB J[. M. MenzaeneeBa M 0COOEHHOCTH CTPOEHHUS aroMoB. DU3MUYECKHE CBONCTBA
HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIIOB (Ha IpuUMepe KUCIIopoa, cephl, pocdopa u yriepoaa).

XVMMHUYECKHE CBOWCTBA BAXKHEWINMX HEMETANIOB (TallOT€HOB, cephl, a3oTa, docdopa,
yIepoga Y KpPEMHHS])) M HUX COCIUHEHHH (OKCHUIOB, KHUCIOPOACOAEPKAIMIMNX KHUCIOT,
BOJIOPOAHBIX COETUHEHUN).

[IprMeHeHnEe BaJKHEUIIMX HEMETAJUIOB U UX COCIMHEHUM.

Mertasbl. [lonoxenne meramnos B [lepuoguueckor CUCTEME XUMUYECKUX AIEMEHTOB /1.
N. MenneneeBa. OCOOGHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000704YeK aToMOB MeTasuioB. O01me
¢dbuznyeckue cpoiicTBa MeTaiuioB. CIIIaBbl METAJUIOB. DJNEKTPOXUMHYECCKHUMN Psil HANPSKEHUN
METAaJLJIOB.

XUMHUYECKHE CBOWMCTBA BaXKHEWIIMX METAJJIOB (HATpUM, KaluM, KaJbIMH, MarHui,
AJTIOMHUHUH, IUHK, XPOM, JK€JI€30, MEJIb) U UX COCAUHEHUH.

OO6mue crnocoObl MOTydYeHUs: MEeTAIIOB. [[puMeHeHne MeTaoB B ObITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METO/Ibl M3YyYE€HUsS BEIIECTB W HX MPEBPAIICHUN: H3y4YECHUE
KOJUIEKIIMU «MeTaJibl U CIUIaBbl», 00pa3IOB HEMETAJIOB, PEHIEHUE SKCIEPUMEHTAIbHBIX
3aj1a4, HaAOMIOJEHWEe MW OINHCAaHWE JEMOHCTPAIIMOHHBIX M  JIAOOPATOPHBIX  OIMBITOB
(B3aMMOJICCTBHE THUJIPOKCHIA ATIOMUHHS C PACTBOPAMM KHUCJIOT W IIEIOYEH, KaueCTBEHHBIC
PEaKIMU Ha KAaTHOHBI METAJJIOB).

Pacuérnrle 3amaun.

Pacuérel Macchl BellecTBa WM 00bEMA Ta30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OIHOIO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacy€Thl Macchl (00hEMA,
KOJINYECTBA BEILIECTBA) MPOAYKTOB PEAKIINH, €CIIU OJTHO U3 BEIICCTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xuMum B 06ecriedeHru SKOJIOTMYECKOM, YJHEPreTHUECKON U MUIIEBOW 0€301acHOCTH,
pa3BUTUM MeAUIUHBL. [IOHATHE O HAy4HBIX METOAAaX MO3HAHMUS BEIIECTB M XHUMHYECKHUX
peaKIui.

[Ipencrapnenuss 00 OOMIMX HAyYHBIX NPUHIMIAX MPOMBIIUICHHOTO TIOTYYEHHS
Ba)XXHCUIIIMX BEILICCTB.

UenoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXHEUIIME CTPOUTEIbHBIC MaTEpHUAIIbI,
KOHCTPYKIITMOHHBIC MaTe€pHaybl, KpacKu, CTEKJIO, K€paMHKa, MaTepuajbl sl AJIEKTPOHUKH,
HaHOMAaTepHaJbl, OPraHMIYCCKUE U MUHEPaIbHbIE yI0OpEHHUS.

XuMHSI U 3J0pOBbE YEJIOBEKA: IMPABWJIA HCMOJIB30BAHUS JICKAPCTBEHHBIX IPEINApaATOB,
IpaBmJIa 0€30IMaCHOTO MCIIOJIB30BAaHUS MPENapaToB OBITOBOM XUMHH B TTIOBCETHCBHOM KU3HH.

MexnpeamMeTHbIE CBA3H.



Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU U3yUYeHUU OOLIEH U HEOPraHMYECKOW XMMHUH B
11 xmacce OCyIIECTBISETCS Yepe3 UCTIONB30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHbBIX MOHATHM,
TaK U MOHATHM, SIBISIOIINXCSA CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O
IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHBbIC TOHATHS: HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH, TEOpHS,
aHanu3, CHUHTE3, Kjaccu(ukauusi, MNEPUOAUYHOCTh,  HAOIMIOJAEHUE,  DKCIICPHUMEHT,
MOJICJIMPOBaHKE, U3MEPEHUE, SBICHUE.

®duzuka: marepusi, SHEprusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M3OTOII,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUIN YPOBEHB, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, (DU3NUECKHUE BEIIMYUHBI U SIUHUIIBI KX U3MEPEHHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHbI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasibl, TOpHBIE MOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTIMBO, PECYPCHI.

TexHonorus:  XUMHUYECKas  NPOMBIIUICHHOCTb,  METAJUIyprus,  IPOU3BOACTBO
CTPOUTEIBHBIX MaTepuaoB, CEJbCKOX03SIMCTBEHHOE IPOU3BOJICTBO, nuIieBas
POMBIIIJIEHHOCTh, (hapManeBTU4YecKass MPOMBIIIIIEHHOCTh, MPOU3BOACTBO KOCMETUYECKHUX

IIpcraparoB, IIPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTCPHUAJIOB, DJICKTPOHHAA IIPOMBIIIJICHHOCTD,
HAaHOTCXHOJIOI'NH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBILHEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpPeOOBaHMS K pPe3yiIbTaraM OCBOCHHUS OOYyYaroUUMUCS
IpOrpaMM CpeaHero o0uiero 0opa3oBaHusl (JIMUHOCTHBIM, METAPEAMETHBIM U MTPEIMETHBIM).
Hayuno-meTronnueckoii OCHOBOW i pPa3pabOTKM TJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MPOrpaMM CPETHETO 001Iero 00pa30BaHus ABISAETCS CHCTEMHO-IEATEIBHOCTHBIN MOIXO/.

B COOTBETCTBUU C CUCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYPE JIMUYHOCTHBIX
pEe3yaAbTaToOB OCBOEHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CpeAHEro ooiiero oOpa3oBaHUs
BBIJIEJIEHBI CIECAYIOLINE COCTABIISIONINE:

OCO3HaHUE OOYYaIOIMMHUCI POCCUICKON TpakIaHCKON UIACHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIPEIEICHUIO;

HaJlnuyue MOTUBALINU K 00YUYEHUIO;

IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUECKUX TPaAULIMiA 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U CITOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH NESTEIbHOCTU
LHEHHOCTHO-CMBICJIOBBIMUA YCTAaHOBKAMH, NPHUCYIIMMH LEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIMYue MPAaBOCO3HAHUS 3KOJIOTMYECKOW KYJIBTYpbl U CIHOCOOHOCTHU CTaBUTH LIETU U
CTPOUTH )KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE PE3yIbTATBl OCBOEHUS IpeaMeTa «XUMHUS» TOCTUTAKOTCA B EIUHCTBE
y4eOHOH W BOCIHTATEIbHON JAESITENIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, J1yXOBHO-HPABCTBEHHbIMM LIEHHOCTAMHM M HJI€allaMd POCCHIICKOTO
IPaXKJAaHCKOTO OOIIeCTBA, NPHUHATHIMU B OOIIECTBE HOPMAMHM W MpPaBUIAMH TOBEACHMS,
CIIOCOOCTBYIOIIMMHU ~ TIpolleccaM  CaMOIO3HAHUS, CAMOPa3BUTHUS W HPABCTBEHHOTO
CTaHOBJICHUSI IMYHOCTU O0YyYarOIIUXCSL.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MPEAMETa « XUMHS OTPAKAIOT CPOPMUPOBAHHOCTD
OTbITa IO3HABATENPHOM W TMPAKTUYECKOM NEATEIbHOCTH OOYyYaloUIMXCs MO peanu3aliu
MPUHATHIX B O0IIECTBE LICHHOCTEM, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIIUTAHUS:

OCO3HaHUs 00yYaIOIMMHUCA CBOMX KOHCTUTYI[MOHHBIX MPaB U 00sI3aHHOCTEN, YBAXKEHHUS
K 3aKOHY U IPABOIMOPSJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMAaxX M NpaBUJIaX MEKIWYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIHOCTH MPU CO3JAaHUU Y4EOHBIX
IIPOEKTOB, PEIICHUH YYE€OHBIX M IIO3HABATEIBHBIX 337a4, BBINOJIHEHHUH XUMUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI
JIPYTHUX MIPHU aHAJIU3€E PA3IMYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;



2) IaTPpHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOIIEHHUSI K MCTOPUYECKOMY M HAy4YHOMY HACIIEJUI0 OTEYECTBEHHOMU
XUMUU;

YBOXEHHSI K TPOLECCY TBOPYECTBA B 00JACTH TEOPUHM U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTaT JUIMTEIbHBIX HAOIIONECHUH,
KPONOTJIMBBIX HKCIIEPUMEHTAIBHBIX TIOMCKOB, IIOCTOSIHHOTO TPYZAa YYEHBIX U IPAKTHKOB;

MHTEpECa W II03HABATEJIbHBIX MOTHBOB B IIOJYYEHUU W MOCIEAYIOIIEM aHaJIU3e
uH(GOpPMAINH O IEPEOBBIX TOCTIKEHUSIX COBPEMEHHOM OTE€UECTBEHHOM XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CHUTyalldd, CBSA3aHHBIE C XUMUYECKUMH SIBICHHUSIMHU, H
IPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIEHHMBAaThb CBOE IOBEIECHHWE W IOCTYNKM CBOMX TOBApHILEH C MO3ULUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) popMupOBaHMA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl LIEHHOCTEW 3I0pOBOr0 M 0Oe30MmacHoro oobpasza *KW3HH, HEO0OXOIMMOCTHU
OTBETCTBEHHOI'O0 OTHOILIEHHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUECKOMY 3/10POBBIO;

COOJIIOZICHNSI TPaBUJI OE30MacCHOr0 OOpallleHUsl C BELIECTBAMHU B OBITY, IOBCEIHEBHOM
’KU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHMMAaHUS LEHHOCTH MpPaBWJI HMHIUBUAYAJIbHOIO U KOJUIEKTMBHOIO O€30MacHOro
MOBECHUS B CUTYalUAX, YTPOKAIOIIUX 310POBBIO U KU3HHU JIIOEH;

OCO3HAHUS MOCIEICTBUNA U HENPUATHS BPEIHBIX NPHUBBIYEK (YHOTPEOIEHUS AJIKOIOJs,
HAapKOTUKOB, KypEHHUS);

5) Tpy10BOI0 BOCIIUTAHUSA:

KOMMYHHMKAaTHUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIENOBATENbCKON J1€ATENbHOCTH,
OOIIECTBEHHO OJIE3HOM, TBOPUECKON U IPYTHX BUIAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AKTHBHOE YYacTHE B PEIICHUH IPAKTUYECKHX 3a]a4 COLMAIBHON
HaIIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeCa K NPAKTUYECKOMY M3YUYEHHIO MPO(eccHuil pa3auyHoro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHHUSI PEAMETHBIX 3HAHUI 110 XUMUH;

YBaXEHUS K TPYAY, JIOASAM TPyJa U pe3yibraraM TPYIOBOH AESTENIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHIUBUAYaJIbHONH TpPAaEKTOpUU OOpa3oBaHus,
Oyaymeil mnpodeccun M peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX IUJIAHOB C y4€TOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTpEOHOCTEN O0IIECTBa;

6) 3K010rH4ecKOro BOCIMTAHUS:

HKOJIOTHYECKH  LIE€JeCOO0pa3HOro  OTHOUICHHWs K  TNpUpoAe, KaK HCTOYHHKY
CYIIECTBOBAHHUS KU3HU HA 3€MIIE;

MOHMMaHUsl  II00AJBHOTO  XapakTepa  SKOJIOTMYECKUX  IpoOsieM,  BIMSIHUS
HKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLUATIBLHOM Cpebl;



OCO3HAHHA HEOOXOJUMOCTH HCIIONb30BaHUSl JOCTHKCHHM XUMHUHU JJs PEIICHUs
BOIIPOCOB PALlMOHAIIBHOIO IPUPOAOIIOJIH30BAHMS,

AKTUBHOI'O HEINPUATUSA NECUCTBUM, IPUHOCAIIMX BPEI OKPYKAIOLIEH IIPUPOLHOUN Cpene,
YMEHUSA IIPOrHO3UPOBATH HEOIaronpusiTHbIE DKOJIOTUYECKUE IIOCJIEICTBUSA
IPEANPUHUMAEMBIX JICUCTBUN U NPELOTBPALIATh UX;

HaJIM4usl PAa3BUTOIO DKOJIOTMYECKOIO MBIIIJICHHS, JKOJIOIMYECKON KYJIBTYpBI, OIIbITa
NEATEIIBHOCTU  JKOJIOTMYECKOW HANPABICHHOCTH, YMEHHUS pPYyKOBOICTBOBATHCS HMHU B
MO3HABaTE€IbHOW, KOMMYHHUKATUBHOM M COIMANIbHOM MPAKTUKE, CIOCOOHOCTH WU YMEHHS
AKTUBHO MTPOTUBOCTOSITh UIEOIOTHUU XeMO(poOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOHN MPAKTUKH;

INOHMMaHUs CHEIU(PUKA XUMHHM KaK HayKd, OCO3HaHHs €€ poiau B (POPMHUPOBAHUU
palMoOHAIbHOIO HAy4YHOTO  MBIIUICHUS, CO3JAaHUM IEJOCTHOTO MpPEJCTaBlIeHUs 00
OKpY’KarollleM MHpPE KaKk O €IUHCTBE IIPUPOABI U 4YEJIOBEKA, B IIO3HAHUU IPUPOAHBIX
3aKOHOMEPHOCTEN U PelIeHUH MPoOIeM COXpaHEHUs MPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUH JUIsl COBPEMEHHOM IMBUIIM3ALIMU: B €€
I'YMaHHUCTUYECKON HANpaBIICHHOCTH U BaKHOM POJIM B CO3JaHUU HOBOM 0a3bl MarepuaIbHOU
KyJAbTYypbl, PEIIEHUN INOOAJIBHBIX MPOOJIEM YCTOMUMBOIO pPA3BUTUS YEJIOBEYECTBA —
CHIPHEBOM, DJHEPreTUYECKOM, NUIIEBOM U DSKOJIOTHYECKOW Oe30IMacHOCTH, B Pa3BUTHH
MEIMILNHBI, 00ECIEYeHNH YCIOBHM YCIEUIHOTO Tpyda M 3KOJOTHYeCKH KOM(DOPTHOHN >KU3HU
Ka)kJIOTO 4YjIeHa OOIIecTBa;

€CTECTBEHHO-HAy4YHOM TPAaMOTHOCTH: TOHMMAaHHs CYIIHOCTM METOJAOB IO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCHOJIb30BaTh MOJIYy4YaeMble 3HAHUS
JUIsl aHanu3a U OOBSICHEHUS SIBICHHM OKpPYXaloLIEro MHUpa M MPOUCXOJSAUIMX B HEM
U3MEHEHUH, YMEHUs Jienarh OOOCHOBAaHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAy4yHBIX (PAKTOB U
UMEIOIIUXCS TaHHBIX C LEIBIO MOJIy4YEHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS MJI1 pelICHUs
npo0JieM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIBCKON JEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPA30BaHHUIO U CAMOOOPA30BAHMIO, K
AKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAHUM II0 XMMHUU B COOTBETCTBUM C >KU3HEHHBIMU
NOTPEOHOCTIMY;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pa3inyHblX cdepax mnpodeccrnoHalIbHOMI

NEATEIIbHOCTH.
METAHIHPEIAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIe pe3ylbTaThl OCBOCHHS Y4eOHOro mpeaMmeTa «XHMUS» Ha YPOBHE
cpenHero o01iero o0pa3oBaHus BKIIOUAIOT:

3HAYUMBIC IS (POPMHUPOBAHHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEKIUCIMILTHHAPHBIC
(MeXIIpeIMeTHBIC) OOIICHAYYHbIC TOHSATHS, OTPAXKAIOIINE MEJIOCTHOCTh HAYYHOW KapTHHBI



MHUpa H Crienu(uKy METOIOB MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepws,
BEILIECTBO, JHEPrus, SBJICHHUE, MPOLECC, CUCTEMA, HAyYHbIA (aKT, NPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEIOBaHUE, HAONIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U
JpyrHe);

yHUBEpcaibHble  yueOHble  JAeicTBusi  (IIO3HABAaTeIbHbIE,  KOMMYHUKAaTHUBHBIE,
perynatuBHbie), oOecrneuynBaione ¢GopMupoBaHue (yHKIUOHATIBHOM TPaMOTHOCTH H
COIIMAJIbHON KOMITETCHIIMH 00YyJaroINXCs;

CrIOCOOHOCTh ~ OOy4arOIUXCS  WCTOJIb30BaTh  OCBOCHHBIC  MEXIAUCITUIUIMHAPHEIE,
MUPOBO33PEHUYECKUE 3HAHUSI M YHUBEpCaJIbHbIE yueOHbIC NEHUCTBUS B MO3HABATEIHLHOU U
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAKAIOT OBIAJACHUE YHUBEPCAIBbHBIMU YUYECOHBIMU
NO3HABATEJIbHBIMU, KOMMYHHKAaTUBHBIMU U PETYISATUBHBIMU JACHCTBUIMU.

OBianenne yHMBepCaIbHBIMHA YU4eOHBIMY NO3HABATEIbHBIMHY /1€/iICTBUSIMU:

1) 6a30BbIe JJOrHYeCKHe e CTBUSI:

CaMOCTOATENFHO (HOPMYIHPOBATh W aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMarpuBarTh;

OTPENENATh LU NESITEIHbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH HUX JIOCTHKECHMUS,
COOTHOCHTH PE3yJbTaThl JCATCIIBHOCTH C TOCTABJICHHBIMHU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUMN NMPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIAECIATH
XapakTEepHblE TPU3HAKU TIOHATUW M YCTAHABIMBAaTb WX B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOITUE TOHSITHS 1711 00BSICHEHUS OT/ICTbHBIX (DAKTOB U SBJICHUN;

BBHIOMpPATh OCHOBAHWS W KPUTEPUU I KIACCH(DHUKAIMU BEMIECTB M XUMHYECKHUX
peaxkuui;

YCTaHABJIMBATh TPUUMHHO-CJIC/ICTBEHHBIE CBS3U MEXKY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUThH JIOTMUYECKHE PACCYKICHHUS (MHIYKTHBHBIE, JEAyKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH Y IPOTUBOPEUUS B pACCMATPUBAEMBIX SIBJICHUSX, POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS,

MPUMEHSTH B MPOIECCe TO3HAHUS, UCTIONH3yEeMble B XUMUU CUMBOJIMUECKHUE (3HAKOBBIC)
MOJIETT, TPEoOpa30OBLIBATh MOJIECIBHBIC TNPEICTABICHUS — XUMHUYECKHN 3HAaK (CHMBOIN)
DIIEMEHTa, XUMHYECKas (opmyrna, ypaBHCHHE XHMHUYECKOW pEaKIMu — TPH PEIICHUH
Y4EOHBIX TMO3HABATEIBHBIX W MPAKTHUYECKUX 3a/a4, MPUMEHATh HA3BaHHbBIE MOJCIIbHBIC
MpEeACTaBICHUS] JUIl BBISBICHUS XapaKTEPHBIX IPU3HAKOB H3Yy4YaeMbIX BEIIECTB U
XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCJIeN0BaTeIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIUN;

dbopMynupoBaTh IENW W 3aJaud HWCCICAOBAaHUS, WCIONB30BaTh IOCTABICHHBIE U
CaMOCTOATENILHO C(OPMYTHPOBAHHBIE BOMPOCHl B Ka4eCTBE HWHCTPYMEHTA TIO3HAHUS U
OCHOBBI Jisi (OPMUPOBAHUSI THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BbICKa3bIBAEMbBIX
CYKJICHUH;

BJIQJICTh HABBIKAMU CaMOCTOSITEIBLHOTO IJIAHUPOBAHUS U TIPOBEACHUS YUYCHUYECKHUX
HKCIIEPUMEHTOB,  COBEPIICHCTBOBATH  YMEHMsI  HaOMogaTh 3a  XOAOM  Mpollecca,



CaMOCTOSITENIFHO TPOTHO3UPOBATH €0 pe3yiabrar, (POpMYIUpOBaThH OOOOIICHHS U BBIBOJBI
OTHOCUTEJIIBHO JIOCTOBEPHOCTH pPE3YJbTAaTOB MCCIEIOBaHUS, COCTABIATH OOOCHOBAHHBIN
OTYET O MPOJEIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIe0BaTeIbCKOM U MPOEKTHOW JIeATEeIbHOCTH,
HPOSIBIISATh CHOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbHOMY IOHMCKY METOJOB PELICHHUS
MIPaKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB MO3HAHUS.

3) pa6ora ¢ undopmanmeii:

OPUEHTHPOBATHCA B PA3NUYHBIX HMCTOUYHUKAX HMHPOpMAMK (HAYYHO-TOMYJIsIpHAs
JUTEpaTypa XHUMHYECKOIO COAEpKaHUsA, CIpaBOYHBIE MOcoOus, pecypcsl HWHTepHeTa),
aHaIU3UpOBaTh MH(OPMAIMIO PA3TUYHBIX BHAOB W (OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dopMynMpoBaTh 3ampoChl U MPUMEHSTHh PA3JIMYHBbIE METOABI NPU IOUCKE U OTOOpE
UH(pOpMaIK, He0OXOUMOM I BBIOIHEHMSI Y4eOHBIX 3aJ1ay ONpeIeIEHHOTO THUIIA;

npuoOpeTaTh OMbIT UCIOIB30BAaHUS UH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMpaTh ONTUMAaJbHYI0 (OpPMY NpEACTaBlICHUA HHPOpMaLUU
(cxembl, rpauKy, AUarpaMMsbl, TaOIUIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAy4HbIM SI3bIK B KauyeCTBE CpeAcTBa NpH padoTe ¢ XUMHUYECKOU
UHpOpMaIMEe: NMPUMEHATh MEXIpeAMETHblE ((pU3MUEecKMe M MaTeMaTHYeCKHe) 3HAKU U
CUMBOJIBL, (OpMYIIbl, a0OpEBUATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATISITHOCTH.

OgiiaieHUe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU A€l CTBUSIMM:

3aJaBaTh BOMPOCHI 10 CYHIECTBY 0OCYKIa€MO TEMBI B XO/I€ AUAJIOTA U/UIIH JUCKYCCHH,
BBICKa3bIBaTh HJAEH, (OPMYJIUPOBATh CBOM MPEIIOKEHHS OTHOCHTENbHO BBINOJHEHUS
MPEVIOKEHHOM 3a/1a4U;

BBICTYNATh C MIPE3EHTALMEN pe3yabTaToOB MO3HABATEIBHON AESITEIbHOCTH, MOTYYEHHbBIX
CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHHKAMU TPU BBIIOJHEHUH XHUMHUYECKOTO
HKCHEPUMEHTA, MPaKTHUECKON padOThl MO HCCIEJOBAHUIO CBOMCTB H3yuyaeMbIX BEIIECTB,
peanu3anuy y4eOHOTO HpoekTa U (POpMyIHUpoBaTh BBIBOIBI MO pe3yibTraTaM MPOBEIEHHBIX
UCCJIEI0BaHUI MTyTEM COIIACOBAHUS MO3ULIUI B X0/1€ 0OCYX AEHUS 1 OOMEHA MHEHUSAMH.

OBnajgeHne yHMBepPCAJIbLHBIMH PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATENbHYIO JESITEIbHOCTD,
onpenenss e€ LeNln U 3aJadd, KOHTPOJIMPOBAaTh U M0 MEpe HEOOXOIUMOCTH KOPPEKTHUPOBATh
npeularaeMblii aITOPUTM JIEUCTBUM MPHU BBHIIOJHEHUH YY€OHBIX M UCCIIEI0BATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee AhHEeKTUBHBIN CrTOCO0 X PEHICHHS C YYETOM MOTyYESHHS] HOBBIX 3HAHUN
O BEILIECTBaX U XMMUYECKHUX PEAKLIHAX;

OCYLIECTBIISAITh CAMOKOHTPOJIb CBOEH [JEATEIbHOCTH Ha OCHOBE CaMOaHajiu3a |
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATbBI



10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkas XuMHUsD OTPa)KaroT:

c(hopMHUPOBAHHOCTH MIPEJICTABICHUIN 0 XAMHUYECKOU COCTAaBJISIIOIIEN
€CTECTBEHHO-HAyYHOM KapTUHBI MHUpPa, POJIM XUMHHU B TO3HAHWMW SBJICHUW MPUPOIBI, B
(hopMUPOBaHUN MBIIUIEHUS W KYJIBTYpbl JIMYHOCTHU, €€ (YHKIIMOHAIBHOW TIpaMOTHOCTH,
HEOOXOIUMOM [UIsl pEIICHHUS MPAKTHUECKUX 3aJad U OKOJIOTMYECKM OO0OCHOBAaHHOTO
OTHOILLIEHHUS K CBOEMY 31I0POBBIO M IPUPOAHOU CPELIE;

BJIAJICHUE CHCTEMOM XUMHUYECKHUX 3HAHMI, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
MOHATUS (XMMUYECKMM DJJIEMEHT, aroM, »JJEKTPOHHas 000J04YKa aroMa, MOJeKyJa,
BaJICHTHOCTh, DJEKTPOOTPHUIATEILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas (dopmyna
(pa3BépHyTasi W COKpalEHHAs1), MOJb, MOJIIpPHas Macca, MOJISIPHBIA OOBEM, YIIEPOAHBIN
CKeleT, (PyHKIMOHAJbHAsI TPyNIa, paaukai, U30MEpHUsi, U30MEPbl, TOMOJOTHUECKUMN PsI,
TOMOJIOTH, YIJIEBOAOPOABI, KMUCIOPOI M a30TCOAEPIKAILME COEAUHEHHUs,, MOHOMED, MOJIMMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHECHUS); TEOPUU U 3aKOHBI (TEOpus
CTpO€HHUsI opraHudeckux BemecTB A. M. ByTinepoBa, 3aKOoH COXpaHEHHsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SA3bIK XMMHH; MUPOBO33PECHUYECKUE 3HAHUS, JICXKAILIUE B
OCHOBE TIOHMMAaHHS MPUYUHHOCTA U CUCTEMHOCTH XMMHYECKUX SBICHUM, (PaKTOIOTHUECKUE
CBEJICHUSI O CBOWCTBAxX, COCTaBE, MOJYYEHWH W OE30MaCHOM HCIIOJIb30BAaHUHU BaKHEHIIIHX
OpPraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOMN JACATEILHOCTH YEJIOBEKA;

cOpMUPOBAHHOCTh ~ YMEHHUH  BBIABISTH  XapaKT€pHbIE  MPU3HAKU  TOHATHM,
YCTaHABJIMBAaTh UX B3aWMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS MPU ONMUCAHUU
COCTaBa, CTPOCHHUS U IPEBPALIEHU OPTaHUYECKUX COCIUHEHMII;

c(hOpMHPOBAHHOCTh YMEHUI UCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHOW) (QOpMya OpraHUYECKHX
BEIIECTB M yPAaBHCHUW XHWMHWYECKHX PEAKUHWM, M3rOTABIMBAaTh MOAEIN  MOJEKYI
OpPraHWYECKUX BEIIECTB [ WUIIOCTPAIMM HMX XHMHUYECKOTO M MIPOCTPAHCTBEHHOTO
CTPOCHUS;

cOpMUPOBAHHOCTh ~ YMEHHMH  YCTaHaBIWBaTh  MPUHAIJIEKHOCTb  M3YYCHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OMpeNeNEHHOMY Kiaccy/Tpylie
COEIMHEHUN (YrIeBOIOpOIbl, KHUCIIOPOJT U a30Tco/epIKalue COEIMHEHU,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHMS), JaBaTb MM Ha3BaHUS 1O CUCTEMaTUYECKOU
HomeHkinarype (IUPAC), a Takke mNpUBOAUTH TPUBHAIbHBIE Ha3BaHUS OTAEJIBHBIX
OpPraHUYECKUX BEUIECTB (ITWUJICH, MPOIMWIICH, alleTUICH, STHJICHIINKOIb, TIULIEPHH, (EeHOT,
dbopManpaerua, aueTanbIeruj, MypaBbUHAas KHCIOTAa, YKCYCHas KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, (PpyKTO3a, KpaxMall, [eJUTI0103a, [NIUIHH);

c(hOpMHPOBAHHOCTh YMEHHUS OMNpPENENsATh BUJIbI XMMHUUYECKON CBS3M B OPraHUYECKUX
COeIMHEHUSIX (OJMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUSI NMPUMEHATH TMOJIOKEHUS TEOPUU CTPOCHHS OPTaHMYECKUX
BemecTB A. M. byTtiepoBa miist 00ObsICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUs MACChl BEIECTB;



c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOCHHE, (U3UYECKHUE U
XUMUYECKHUE CBONCTBA THUIMWYHBIX TMPEACTABUTENIEH pa3IMUYHBIX KJIACCOB OPraHUYECKHUX
BelllecTB (MeTaH, 3TaH, PTWICH, NMPOMWIEH, aneTuiieH, OyrtaaueH-1,3, metunOyraaueH-1,3,
OCH30JI, METAHOJI, 3TAHOJI, STUJIEHIIUKOJIb, IMIIEPUH, (DEHOJ, alleTallbJIeTH ], MypaBbUHAs U
YKCyCHasi  KHCJIOThI, TIJIFOKO3a, Kpaxmay, IeJUTF0I03a, AaMHHOYKCYCHas  KHCJIOTa),
WJUTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXKJAY HHUMH YPaBHECHHMSIMM COOTBETCTBYIOIIUX
XUMHAYECKUX PEaKINil C UCIIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpMHPOBAHHOCT, YMEHHSI XapaKTEPHU30BATh HCTOYHUKH YIJIEBOIOPOIHOTO CHIPHS
(HedTh, MPUPOAHBIA ra3, yrojb), CHOCOOBI UX MEepepabOTKU U MPAKTHYECKOE MPUMEHEHUE
MPOAYKTOB MepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJIUTH BBIYMCICHUS IO XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIESCTBA WIIM MPOIYKTA PEAKIIMU 0 M3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIICCTB WU MPOYKTOB PEAKITUH );

c(hOpMUPOBAaHHOCTh YMEHHH BIAIETh CHCTEMOM 3HAaHMH 00 OCHOBHBIX METOIAX
HAay4yHOT'O TIO3HAHUS, HWCMOJB3YEMBIX B XHMHUHU TPU H3YUYCHHH BEIIECTB U XHUMHYECKHX
ABIeHUN (HAOMIOJEHWEe, U3MEPEHHUE, OSKCIEPUMEHT, MOJACIUPOBAHNUE), HCIOIL30BATh
CUCTEMHBIC XHUMHUYECKUE 3HAHUS JI1 TPUHITHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIUX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOATH MpaBuUIIa MOJIb30BAHUS XUMHYECKON TTOCYI0M U
7a00paTOpHBIM  00OpYyJOBaHMEM, a TakK)Ke IIpaBWJia OOpalIeHUs C BeEIIeCTBAMU B
COOTBETCTBHH C HHCTPYKIIUSIMH 110 BBITIOJTHEHHIO J1a00PAaTOPHBIX XUMHUYCCKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUTAHUPOBATH W BBITIOIHSATH XUMHUYECKANW SKCIICPUMEHT
(mpeBpaleHuss OpraHUYeCKUX BEIIECTB MPH HArpeBaHUM, MOJTYUYEHUE STUJICHA U U3YUYEHUE
€ro CBOMCTB, Kaue€CTBEHHBbIE PEAKI[MU OPTraHMYECKHUX BEIIECTB, JEHATypalus OCJIKOB MpH
HarpeBaHUM, I[BETHBIC pEaKIMu OEJKOB) B COOTBETCTBUM C TMPaBWIAMU TEXHUKH
0€30MacHOCTH TpU OOpallleHHWH C BeHecTBaMH W J1a0OpaTOPHBIM  00OPYTOBAHUEM,
IPEACTABIATh PE3YJbTaThl XMUMHYECKOTO OHKCIIEpUMEHTa B (¢opMe 3allucH YpaBHEHUU
COOTBETCTBYIOIINX Peakuil ¥ (hOPMYITUPOBATH BBIBOJIBI HA OCHOBE ITHUX PE3YJIbTaTOB;

c(hopMHUPOBAHHOCTh YMCHHH KPUTHYCCKH aHAJIU3MPOBATH XUMHUCCKYIO HH(MOPMAIIHUIO,
MOJIy9aeMyl0 W3 pa3HBIX HMCTOYHHKOB (CpencTBa MaccoBor wuH(opmaruu, MHTEpHET U
JIPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUN COOMIOAATh MpaBUa IKOJOTHUECKH I11€J1IeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOM JIEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370pPOBbS U
OKpY>Karoleil MpUPOHON CPEebl, 0CO3HABATh OMACHOCThH BO3JACHCTBHUS Ha KUBBIE OPraHU3Mbl
ONpeACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbich mokazatens [IJIK, moscHsATh Ha
IpUMepax CIOCOObI YMCHBIICHUS M MPEIOTBPAICHUS HX BPEIHOTO BO3ACHCTBHS Ha
OpraHu3M YeJIOBEKa;

JUIsl O0Y4YaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSAMU 3/I0POBBS: YMEHHUE MPUMEHSITh
3HaHUs 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;

UL CHEeNbIX W CJHA0OBUIAIIMX  OOyYaloIMXCSA:  YMEHHE  HCIOJIb30BaTh
penbedHOo-ToueuHyI0 crucTeMy o0o3HaueHui JI. bpaiins ns 3anucu XumMmudeckux hopmyl.



11 KUIACC

[IpenmerHbie pe3ynbTaThl OCBOSHMsSI Kypca «OOmas W HeopraHudeckass XUMHS
OTPaAXAKOT:

c(hopMHUPOBAHHOCTH MPEJICTABJICHUM: 0 XUMHUYECKOU COCTAaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, POJA XUMHUU B TIO3HAHWUW SIBJICHUM MPUPOJIbI, B
(GOpMHUPOBAHUU MBINUICHUS W KYJIBTYpbl JUYHOCTH, €€ (PYHKIMOHAIBLHON TPaMOTHOCTH,
HEOOXOMUMOW ISl PEIICHUS TMPAKTHUYCCKUX 3a7ad W OKOJOTHYECKH O0OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBBIO M IPUPOIHOM CPEJIE;

BJIAZICHUE CUCTEMOM XUMHWYECKUX 3HAHWUM, KOTOpPAs BKIIFOYAET: OCHOBOIIOJIATrarOIINE
NOHATUSA (XMMUYECKUN 3JIEMEHT, aToM, M30TOIl, S-, p-, d- AMEKTPOHHBIE OPOUTATN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIH O00BEM, BaJIGHTHOCTh, AJICKTPOOTPHUIIATEILHOCTD, CTEIICHD
OKHUCJICHUS, XHUMHUYECKas CBsi3b (KOBaJEHTHas, WMOHHAsA, METAJUIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi PpEIMIETKA, THIbl XHWMHWYECKUX PpEaKIHM, pacTBOpP, AJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJICKTPOJIIMTUYECKAS JUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  pEakiuu, XHUMHYECKOE paBHOBECHE), TEOPUU M  3aKOHBI (Teopus
AIEKTPOJIMTUYECKON Juccounanuu, nepuoanueckund 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUs MACChI BELIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU ITPU XUMHUUYECKUX
peaKLMAX), 3aKOHOMEPHOCTHU, CUMBOJIMUYECKUHN S3bIK XMUMHU, MUPOBO33PECHUECKUE 3HAHMS,
Jie)Kale B OCHOBE IIOHMMAHUS IPUYMHHOCTA M CHCTEMHOCTH XHWMHUYECKUX SBIICHUU,
(haKTOJIOTHYECKHE CBEJICHHS O CBOWMCTBaX, COCTaBe, IIOJYYCHHH M  OC30IMacHOM
WCIOIb30BAHUM BAXKHEUIIMX HEOPraHUYECKUX BEIIECTB B OBITY U MNPAKTUYECKOU
JIEATSIILHOCTH YEJIOBEKA;

cOpPMUPOBAHHOCTh ~ YMEHHUH  BBIABISTH  XapaKT€pHbIE  MPU3HAKU  TOHATHM,
yCTAaHABIMBAaTh UX B3aUMOCBSA3b, WCMOJIb30BATh COOTBETCTBYIONIME TOHSTUS MPU OMUCAHUU
HEOPTraHWYECKUX BEIIECTB U UX MPEBPAILCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOIH30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABICHUS
dbopMys1 BEIIECTB M YpPaBHCHUH XUMHUYECKHX PEaKIMh, CHCTEMATHYECKYyI0 HOMEHKJIATYypPy
(IUPAC) u TpuBHAJIbHBIE Ha3BaHUSI OTMEJIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbli ras,
YIJICKUCIBIMA Ta3, aMMHAK, Tall€HAsi U3BECTh, HETallE€HAas U3BECTh, NUTHEBASI COMAQ, TUPUT U
Jpyrue);

chOpMUPOBAHHOCTh yYMEHUM OMNPENENATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS
XMMUYECKUX OJJIEMEHTOB B COCIMHCHUAX PA3JIMYHOIO COCTaBa, BUJI XMMHUYECKOM CBSI3U
(KoBaJyieHTHAsI, MOHHAs, METAJUTMYECKasi, BOAOPOIHAS) B COCTMHEHUSX, TUI KPUCTAITHYECKON
pPElIETKH KOHKPETHOTO BeEIIECTBA (aTOMHas, MOJICKYJISIpHAs, HOHHAs, METaJlInuecKkas),
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTUHEHHUM;

c(hOpMUPOBAHHOCTh YMEHHMM YyCTaHABIMBATh MPUHAIJICKHOCTh HEOPTaHUYECKHUX
BEILIECTB T10 UX COCTaBYy K OMPEACIEHHOMY KJIacCy/TpyIine coeIMHEHUM (ITPOCThIe BEIIECTBA —
METaJTBI U HEMETAJLJIbI, OKCUIbl, OCHOBAaHUS, KUCIIOThI, aM(OTEPHBIC THIPOKCHUIBI, COJH);



c(hOpMHPOBAaHHOCT, YMEHHH pPAaCKphIBaTh CMBICI Tepuogudeckoro 3akoHa JI. .
MeHnneneeBa U JEMOHCTPUPOBAThH €ro0  CUCTEMATHU3UPYIONIYI0, OOBIACHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIIUH;

chOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 37eMEHTOB 1—4 niepuonos Ileproanyeckoii cucTteMbl XUMHUYECKHUX 31EMEHTOB [1.
N. Menneneesa, UCTOIb3Ys MOHITHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE
YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKHX DIIEMEHTOB M MX
COCOMHEHUHN MO nepuoaaM u rpynmam [lepuonndeckor CUCTEMbI XUMUYECKHUX AJIEMEHTOB [l.
H. Meunneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE
CBOMCTBa HEOPraHUYECKUX BEHIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKAY HEOPraHMYECKMMH BELIECTBAMU C IOMOUIBIO YpPAaBHEHUI
COOTBETCTBYIOLIUX XUMUYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMHUYECKHAE PEAKIINH TI0 PA3IUYHBIM
mpu3HakaMm (YUCIIy M COCTaBy pPEarupyroniux BEMIECTB, TEIUIOBOMY 3(PQeKTy peaxiuu,
W3MEHEHUIO CTEMEeHEW  OKHUCIEHUS DBJEMEHTOB, OOpaTMMOCTHM  PEaKIuu, YYacTHUIO
KaTauinz3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTaBJISATh YpaBHEHUS pPEAKIUil pa3IMYHBIX THUIIOB,
NOJIHBIE M COKpaUIEHHBIE YPAaBHEHMsI peakUUid MOHHOTO OOMEHa, YYUTHIBas yCJIOBHUS, MpU
KOTOPBIX 3TU PEAKIIUU UIAYT 10 KOHIA;

c(hOpMHPOBAHHOCTh YMEHUU TPOBOAUTH PEAKIIMH, MOATBEPIKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHMYECKUX BEIECTB, pACIO3HABaTh OINBITHBIM NYyTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(hopMUPOBAHHOCTH YMEHUU pacKpbIBaTh CYIIIHOCTb
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMN TOCPEICTBOM COCTABICHUSI AJIEKTPOHHOTO
OaJlaHca ATUX peaKIuii;

c(hOpMHPOBAHHOCTh YMEHHUM OOBACHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKINu
OT Pa3NUYHBIX (HDAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHUS B 3aBUCUMOCTHU OT
BHeIIHero Bo3aencTus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUUYECKUE MPOIECCHI, JIeXKAIlHEe B
OCHOBE  MPOMBIILICHHOTO  TOJIYYEHHSI CEpPHOM  KHCJIOTBI, aMMHAKa, a  TaKkKe
c(hOpMUPOBAHHOCTh MPEACTABICHUNA 00 OOIMMX HAyYHBIX NPUHIUIIAX W SKOJIOTUUYECKUX
npobiieMax XMMHUYECKOTO TPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHMM TMPOBOJAUTH BBIUMCICHUS C HMCIOJIB30BAHUEM TMOHSATHS
«MaccoBasi JIOJIA BEIIEeCTBAa B PacTBOPE», OOBEMHBIX OTHOIIECHUW Ta30B MPU XUMUYECKHX
pEaKImsIX, MacChl BEMIECTBA WM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE
Wi 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMHU BEIICCTB, TEIIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MACChl BEMIECTB, IPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOATh MpaBuUia MOJIb30BAHUS XUMHUYECKON OCYI0M U
nabopatopHbiM  O0OpYJIOBaHUEM, a TaKXke TMpaBujia oOpalleHusl C BelEeCTBAMH B
COOTBETCTBHUH C MHCTPYKIUSMH I10 BBITIOJHEHUIO JAOOPATOPHBIX XUMHUECKUX OIBITOB;



c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATb U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(pa3okeHHe TEepoKCHAa BOAOPOAA B MPUCYTCTBUU KaTalW3aTopa, OINpPEAENIEHUE Cpeabl
pPacTBOPOB BEIIECTB C IOMOIIBI YHHMBEPCAIBHOIO HWHIUKATOPA, BIMSHUE Pa3IUUYHBIX
(akTOpoB Ha CKOPOCTb XMMHUYECKON peaKkIuu, peaklud HOHHOrO0 OOMEHA, KaueCTBEHHbIE
peakuuu Ha cynbQar-, KapOOHaT- M XJOPHUJ-aHUOHbI, HAa KATUOH aMMOHMs, pEILICHHUE
HKCIEPUMEHTANIbHBIX 3aJau 1o Temam «Metamibs» u «Hemeramasl») B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH OE€30MacHOCTH TpU OOpalleHWu C BeIeCTBAaMU U J1abOpaTopHBIM
00OpyIOBaHUEM, TMPEACTABIATh PE3YNbTaThl XMMHUECKOTO 3KCIepUMEHTa B (hopMe 3ammcu
YPAaBHEHUN COOTBETCTBYIOLIMX pEaKUUuid U (QOpMYyIUpOBaTh BBIBOABI HA OCHOBE ATHX
pE3yIbTaTOB;

c(hOpMHPOBAHHOCTh YMEHMM KPUTUYECKH AHAIMU3UPOBATH XUMHUYECKYIO MH(OPMALIHIO,
HOJIY4YaeMyl0 U3 pa3HbIX HCTOUYHUKOB (CpeACTBa MaccOBOM KOMMyHUKauuu, MHTepHeT u
JIPyTHX);

c(OpMUPOBAHHOCTh YMEHUN CcOOMIONATh MpaBHJIa SKOJIOTUYECKH IIeJ1eco00pa3Horo
MOBEJICHUSI B OBITY M TPYAOBOHM NEATENBHOCTH B IIENIAX COXPAHEHHs] CBOETO 370POBbS U
OKpY>KaroUed MPUPOJHON Cpelibl, 0CO3HABATH OMACHOCTh BO3/IEUCTBUS Ha )KUBBIE OPraHU3Mbl
ONpENENEHHBIX BEIIECTB, NOHMUMAasg cMbica mokasarens [IJIK, moscHATe Ha mnpumepax
cnocoObl YMEHBIIIEHHUS W MPEAOTBPAIleHUS HMX BPEIHOTO BO3ACUCTBUS Ha OpPraHU3M
YeJI0BEKa;

11 00yYaroIMXcsi ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbSl: YMEHHE MPUMEHSTh
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMUUECKHUX SBJICHUI;

NI CHeNbIX W CHA0OBHUIAIIMX  OOyYaroIIMXCsl:  YMEHHE  HCIOJIb30BaTh
penbedHO-ToueuHyI0 cucteMy obo3Hauenuit JI. bpaiins s 3anucu XuMu4eckux GopMmyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosmvecTBo yacos
Ne JiIeKTpOHHbIe (HU(POBHIE)
HaumeHoBaHue pa3iesioB M TeM IPOrpaMMBbl Konrpoabubl | IlpakTuuec
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
e pabdoThbI KHe padoThbl
Pa3gen 1. TeopeTnyeckne 0CHOBBI OPraHNYeCKOH XUMHUH
[IpenmeTt oprannueckoi xumuu. Teopust CTpOeHUS
1.1 pen p . p p 3 bu6moreka I{OK https://myschool.edu.ru/
oprann4eckux coearHeHuii A. M. bytineposa
Hroro no pazneny 3
Pasnen 2. YriieBoaopoasbl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — AJIKaHBI 2 bubauoreka [1OK https://myschool.edu.ru/
HenpenenbHble yIieBoAOPOIbI: aIKEHbI, aJIKaIUEHBI,
2.2 pel Y HOPOA A 6 1 bu6moreka I{OK https://myschool.edu.ru/
AITKUHBI attps://myschool.cdu.ru,
23 ApoMaTHuUEeCKHE YIIIEBOIOPO/IbI 2 bubmmoteka IIOK https://myschool.edu.ru/
[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB U UX
2.4 pupon Y AOpOA 3 1 bubnauoreka [1OK https://myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Pa3gen 3. Kucioponcoaep:kamue opranHuyeckue coeJHHeHHU
3.1 Cnuptsl. @eHon bubnuoreka LIOK https://myschool.edu.ru/
3.2 Anpaeruasl. KapOoHoBblie KuCioThl. Cl0KHbBIE 3(UpPBI 7 1 bubmuotexa I{OK https://myschool.edu.ru/
33 VrneBob 1 bu6muoreka 1{OK https://myschool.edu.ru/
Hroro no pazneny 13
Pasznes 4. A3oTcoaep:kamnue OpraHuvdecKue coeJMHeHu sl
4.1 AmuHbI. AMUHOKUCIIOTEL. benku 3 bubmoreka L{OK https://myschool.edu.ru/
Wroro no pazaeny 3
Pasnen 5. BeicokoMoJIeKyJIIpHBIE COeIMHEHUS
5.1 ITnactmaccel. Kayuyku. Boiokna 2 bubmuotexa LIOK https://myschool.edu.ru/
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Hroro no pazaeny
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11 KUIIACC

KoauuecTBo 4acoB

Ne DJiIeKTpOHHbIe (LH(POBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrpaMMBbl KoHTpoJabHbI IIpakTHuec
n/n Bcero o0pa3oBare/ibHbIE pecypcehl
e padoTnI KHe padoThI
Paznen 1. TeopeTrudeckne 0CHOBbI XUMHMU
Crpoenue aromoB. [leproanueckuii 3aKoH U
1.1 [Iepronuueckas cucrema XuMH4YECKUX eMeHToB /], W. 3 bubmuoteka I{OK https://myschool.edu.ru/
MenneneeBa
1.2 Crtpoenue BemniectBa. MHOTOOOpa3ue BEIIECTB bubnmoreka [1OK https://myschool.edu.ru/
1.3 XUMHUYECKHE PEAKIIUH 6 1 1 bubnuorexa LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubnuoreka IIOK https://myschool.edu.ru/
Paznen 2. Heopranuveckasi Xumust
2.1 Meranasl 1 bu6moreka 1{OK https://myschool.edu.ru/
2.2 Hemertanmnst 1 1 bubmuoreka L1OK https://myschool.edu.ru/
2.3 CBs13b HEOPTraHUYECKUX U OPTaHMYECKHUX BEIIECTB bubnmoreka IIOK https.//myschool.edu.ru/
Hroro no pasneny 17 bubnmuoreka LIOK https://myschool.edu.ru/
Paznen 3. Xumus u Ku3Hb
3.1 XUMUS U )KU3Hb 4 bubnmoreka IIOK https://myschool.edu.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
N Kosmmuects 3
° JIEKTPOHHbIe IH(PPOBbIE
Tema ypoka 0 4aCcoRB P ¢p
n/n Hara o0pa3oBare/ibHbIE Pecypchl
Bcero
1 [Ipenmer oprannyeckoil XuMuM, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE 1 bubnuotexa LIOK https://myschool.edu.ru/
Teopust cTpoeHUs opraHMdecKkux coequHennii A. M. bytneposa, eé€
2 p P P yHIep 1 bubnaunoreka [1OK https://myschool.edu.ru/
OCHOBHBIE MOJI0KEHHUS
IIpeacraBienune o kinaccupuKauy opraHndyeckux BemecTs. Homenknarypa
3 p b P yp 1 bubmunoreka [1OK https://myschool.edu.ru/
(cucremaruueckasl) U TpUBHAJIbHbBIC Ha3BaHUS OPraHUUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHUH s 1 bubnuotexa LIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — NPOCTEHIINE PEACTABUTEIIN AJIKAHOB 1 bubnuoreka LHOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 bubmumoreka [1OK https://myschool.edu.ru/
7 OTUJIEH U NPONUIEH — MPOCTEHIINE NTPEICTaBUTEIHN AJIKEHOB 1 bubmuotexa L{OK https://myschool.edu.ru/
8 [Ipaxtuyeckas padota Ne 1. «IlomyueHue sTUIeHA U U3YyYEHUE €TO CBOUCTB 1 bubnmuoreka LHOK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u metunoyranuen-1,3. [Tonyuernue
9 Y Y ’ Y 1 bubnuoreka I{OK https://myschool.edu.ru/
CHUHTETHYECKOTO KayuyKa U PEe3HHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH PSII.
10 L. P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
AneTuieH — npoCTeHIINN MpeICTaBUTENb aJKUHOB
11 Brluncienus 1o ypaBHEHUIO XUMUUECKON PEAKLIUU 1 bubnuoreka LHOK https://myschool.edu.ru/
12 Apenbl: 6eH3071 ¥ TOTyoJl. TOKCUYHOCTh apeHOB 1 bubmmorexa [1OK https://myschool.edu.ru/
I'enetnueckas cBs3b yI1€BOAOPOAOB, IPUHAIEKALINX K Pa3IMUHbIM
13 Y P P P 1 bubmuorexa LIOK https://myschool.edu.ru/
KJjlaccam
[IpuponHble NCTOYHUKY YITIEBOJOPOJOB: IPUPOAHBIM a3 U NOMyTHBIE
14 pup Y POAOB: IIPHP Y | Bubmaorexa LIOK hitps:/myschool.edu.ru/
He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ nepepaboTKu
[TpruponHbIe UCTOUHUKY YITIEBOJOPOAOB: IPUPOIHBIN Ta3 U MOMYTHBIE
15 PHp Y P PHp Y 1 bubnaunoreka [1OK https://myschool.edu.ru/

He(TAHBIE Ta3bl, HE(YTh U MPOLYKTHI €€ mepepaboTKu
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16 KonTponbHas paboTa 1o paszzeny «YrieBoaopoabh» 1 bubnuoreka LHOK https://myschool.edu.ru/

17 [IpenenbHble OIHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJ. BogopoaHas cBs3b 1 bubmuorexa [1OK https://myschool.edu.ru/

18 MHOroaTOMHBIE CIIUPTHL: TWICHIJIUKOJIb U ITIULEPUH 1 bubnmuorexa LHOK https://myschool.edu.ru/
®DeHo: cTpoeHHE MOJIEKYbL, (PM3MYECKHE U XUMUYECKHE CBOICTBA,

19 P yoet, ¢ 1 bubaunoreka [1OK https://myschool.edu.ru/
NpUMEHEHNE

20 Anbaeruanl: GopManbAETUa U aleTanbaerul. AIeToH 1 bubmuotexa L{OK https://myschool.edu.ru/
OnHOOCHOBHBIE MTpeeNIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 P P yp 1 bu6moreka L{OK https://myschool.edu.ru/
YKCYyCHast

22 [IpakTuueckas padora Ne 2. «CBoicTBa pacTBOpa YKCYCHOU KHCTIOTHD) | bubmuotexa I{OK https://myschool.edu.ru/
CreapuHOBas U 0OJ€MHOBAsI KUCJIOTHI, KaK MPEACTaBUTEIN BBICIINX

23 b P ! Butuorexa 1K hitps:/myschool.cdu.ru/
KapOOHOBBIX KHCJIOT

24 MBpL1a Kak COJM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIIEEe ACHCTBHUE 1 bubmuotreka LIOK https://myschool.edu.ru/
Crnoxubie 2uUpbI KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponus

25 Pup P A P P 1 bubaunoreka [1OK https://myschool.edu.ru/
CJIO’KHBIX 3(UPOB

26 Kupsl: runponus, npuMeHeHne, OuoJoruuecKas poiib KUPOB 1 bubmuoreka LHOK https://myschool.edu.ru/
VYrneBonsl: coCTaB, Kilaccuukanusa. BaxkHenne npeacTaBuTeNun: K034,

27 ¢ P 1 bu6muoreka [{OK https://myschool.edu.ru/
(bpykro3a, caxaposa

28 Kpaxmai u nemirono3a kak NpupoIHbIE TOJIMMEPBI 1 bubmuoreka LHOK https://myschool.edu.ru/
Konrtponphas pabdora no pasaeny «Kucnopoaconepxaiine opraHuuecKkue

29 P P PaSAETY poACOIEpAattue op 1 bu6moreka I{OK https://myschool.edu.ru/
COEJIMHEHUS

30 AMUHBI: METHJIAMUH U aHWJIHH 1 bu6moreka I{OK https://myschool.edu.ru/
AMHHOKHUCIIOTBI KaK aM(OTEPHBIE OPraHNYECKUE COETUHEHMS, UX

31 dorep P A 1 bubaunoreka [1OK https://myschool.edu.ru/
6uonoruueckoe 3HaueHue. [lentuas

32 benku kak npupoaHbIE BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS 1 bubmmorexa [1OK https://myschool.edu.ru/

33 OcCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COETUHEHUM 1 bubmuotexa LIOK https://myschool.edu.rw/
OcCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COCTUHEHHIA.

34 A YHP A 1 bubaunoreka [1OK https://myschool.edu.ru/
[InacTmaccel, Kayuyku, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KUIACC

Koanuyectn Jlara
Ne DJIeKTPOHHBIe N (ppoBbIE
Tema ypoka 0 4acoB U3y4eH
n/n o0pa3oBare/ibHbIE PecypcChl
Bcero us

1 XUMUYECKUN dIIEeMEHT. ATOM. DJEeKTpOHHAsI KOH(PUTYpaILHsi aTOMOB 1 bubmuotexa IIOK https://myschool.edu.ru/
[Tepuognyeckuii 3akoH u llepuonnueckasi CUCTEMa XUMHUYECKUX 3JIEMEHTOB

2 p p N N 1 bu6moreka I{OK https://myschool.edu.ru/
. Y. MeHneneeBa, uX CBSI3b C COBPEMEHHOM TEOPHUEN CTPOEHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U MX

3 COCIMHEHUH M0 TPyIIaM U NepruojaM. 3HaYeHUE EPUOJUIECKOTO 3aKOHA U 1 bubnuorexa L1OK https://myschool.edu.ru/
CHUCTEMBbI XUMHUYECKUX 31eMeHTOB .. MeHeneeBa B pa3BUTUN HAYKH
Crpoenue BemecTBa. XUMHUECKasi CBA3b, €€ BUIbl; MEXaHU3MBbI

4 p . ’ ’ 1 bubmuoreka L1OK https://myschool.edu.ru/
00pa3oBaHMs KOBAJICHTHOM CBs3U. BomopoaHas cBsi3b
BanentHocts. DnekrpoorpunarenbHocTh. CTeneHp okuciaeHus. BemecTsa

5 POOTP 1 bubmuoreka [1OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsiTne o0 mucTepcHBIX cucTeMax. VICTUHHBIE M KOJUTOUIHBIE PACTBOPHI.

6 P P P 1 bubmoreka [1OK https://myschool.edu.ru/
MaccoBast 107151 BEIECTBa B pacTBOPE
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COEAUHEHHMI.

7 ¢ TP P 1 bu6moreka I{OK https://myschool.edu.ru/
['eneTnyeckast CBsI3b HEOPTAHMUECKUX BEIIECTB, PA3TMYHBIX KJIACCOB
Knaccudukanus XuMHIeCKUX peaKIiii B HEOPTaHUIECKON M OpraHu4eCcKoOi

8 XUMHH. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH COXPaHEHUs U 1 bubnuoreka LIOK https://myschool.edu.ru/
MPEBPAIICHUS YHEPTUU TPU XUMHUECKUX PEAKIUAX

9 CxopocTts peakiun. O6paTumbie peakui. XUMUYECKOEe PaBHOBECHE 1 bubmuotexa IIOK https://myschool.edu.ru/
[Ipaktrueckas padora Ne 1. « Biustaue pa3nuanbix pakTopoB HA CKOPOCTH

10 P . P P ¢ P p 1 bubmoreka [1OK https://myschool.edu.ru/
XUMHYECKON pEeaKkum»
Onektponutuyeckas auccounanus. [louaTre o BOIOPOAHOM MOKa3aresne

11 (pH) pactBopa. Peakiiuu nonHoro ooMeHa. ['uiponan3 opraHuyeckux u 1 bubmuoreka LIOK https://myschool.edu.ru/
HEOPTraHWYECKUX BEIIECTB
OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHaTrue 00 anekTponu3e

12 ¥ P P | Bubmuorexa LIOK hitps:/myschool.edu.ru/
pacIIaBoB U PacTBOPOB CoJIeH

13 KontponsHas pabora no pa3aeny «TeopeTndeckrne OCHOBBI XUMHUNY 1 bubmuoreka [1OK https://myschool.edu.ru/

14 Merasisl, ux nonoxenue B [lepuoaudeckoil cucreMe XUMHYECKUX 1 bubmuotrexa LIOK https://myschool.edu.ru/
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anemeHToB /. 1. MenneneeBa u 0COOEHHOCTH CTpOoeHUsT aToMOB. O01IIHe
($U3MYECKHUE CBOKMCTBA METAIIJIOB

15 CnnaBbl METAJUIOB. DJIEKTPOXUMUYECKUHN PsiJl HAPSHYKEHU METaIOB 1 bubnuotexa LIOK https://myschool.edu.ru/
XUMHUYECKUE CBOUCTBA Ba)KHEHUIIINX METaIOB (HAaTPpUM, KalIui, KaJbIUi

16 . . . (narpuit, ’ ’ 1 bubmuoreka ITOK https://myschool.edu.ru/
MarHui, aJIIOMUHUN) U KX COSAMHEHUI

17 XUMHUYECKHUE CBOMCTBA XpOMa, MEIN M UX COCTMHEHUI 1 bubmuoreka [1OK https://myschool.edu.ru/

18 XUMHUYECKHUE CBOMCTBA IIMHKA, YKeJie3a U UX COSTUMHEHUM 1 bu6moreka I{OK https://myschool.edu.ru/
[TpakTuueckas padora Ne 2. "PenieHne 3KciepuMeHTaTbHBIX 33/1a4 [T0 TeMe

19 P " P P 1 butmuoteka IIOK https://myschool.edu.ru/
«MeTranb»
Hewmerannel, nx nonoxenue B [lepnonnueckoi cucteMe XMMUYECKUX

20 ’ P 1 bubmuoreka [1OK https://myschool.edu.ru/
anemeHToB []. . MenzaeneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB
®dusnyuecKre CBOMCTBA HEMETAIIJIOB. AJIJIOTPOIHS HEMETAJIJIOB (Ha MpUMEpe

21 P ( pumMep 1 bubmmoreka [1IOK https://myschool.edu.ru/
KHCIIOpoAa, cephl, pocdopa u yriaepoaa)

22 XUMHUYECKHE CBOMCTBA raJJOT€HOB, CEPBI U UX COCTUHEHUHN 1 bubauoreka [1OK https://myschool.edu.ru/

23 XuMHUecKre CBOHCTBA a30Ta, pocodpa U UX COSNUHEHUN 1 bubnuoreka I{OK https://myschool.edu.ru/

24 XHWMHUYECKHE CBOMCTBA yITIEPO/Ia, KPEMHHS M UX COETMHEHUI 1 bubnmuoreka IIOK https://myschool.edu.ru/

25 [IprMeHeHre Ba)KHEUIINX HEMETAIUIOB M UX COCTMHEHUI 1 bubnuoreka LIOK https://myschool.edu.ru/
O06o0061eHre u cucreMaTu3anus 3Hanui no teme «HemeTamnsn.

26 Brpruncnenus no ypaBHEeHUSAM XUMHYECKUX PEAKIUN U TEPMOXUMHUUECKHUE 1 bubmuotexa ILIOK https://myschool.edu.ru/
pacu€Thl
IIpaxtiueckas padora Ne 3. «Pemenue sKCIIEpUMEHTAIBLHBIX 3a1a4 110 TEME

27 | b | P P 1 bubnuoreka HHOK https://myschool.edu.ru/

Hemeramner"»

28 KonrtponbsHas padora no remam «Metamib» u «Hemeramibn 1 bubnuotexa LIOK https://myschool.edu.ru/
Heoprannueckue u opranudeckue kuciorel. Heoprannueckue u

29 P P P 1 bu6moreka I{OK https://myschool.edu.ru/
OpraHUYEeCKHE OCHOBAHMS
AM{QoTepHbIE HEOPTraHUYECKUE U OPTaHUYECKUE COCTUHEHUS.

30 dorep P P 1 bubmorexa IOK https:/myschool.edu.ru/
['eHeTnueckas CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB
Ponp xuMuu B 00€CrIEeYeHUH IKOJIOTHIECKOM, YHEPTETUYECKON 1 MHIIEBOM

31 > SHEP 1 bu6muoreka ITOK https://myschool.edu.ru/
0€301acCHOCTH, Pa3BUTUU MEAUIIMHBI
[IpencraBnenust 00 OOIMKX HAYYHBIX MPUHIIUIIAX TPOMBIIIIICHHOTO

32 P Y P P 1 bubauoreka L1OK https://myschool.edu.ru/

MOJTy4YCHUA BayKHEHIITNX BCIICCTB
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33 UYenoBek B MUpPE BEILIECTB U MATEPUATIOB

bubmuotexa LIOK https://myschool.edu.ru/

34 XHUMHA U 300pOBBE YEIIOBEKA

bu6moreka I{OK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34
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YUYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

1. Xumus 10 k. I'E.Pynzutuc, ®@.I"Oenpaman, M «IIpocsenienne» 2021
2. Xumus 11 k. I'E.Pyn3utuc, @.I.®enpaman, M «lIpocsemnienne» 2021
3. Kuura s ureHus o Heopranndecko xumuu coct. B.A.Kpunman

M «Ipocsemenne» 2003

METOIUYECKUE MATEPHUAJIBI JIUIA YYUTEJIA
1. Xumnsa 10 k. I'E. Pyn3utuc, @.I. ®enpman,M «lIpoceemenune» 2021

2. Xwmus 11 k. ['E.Pyn3utuc, @.I.®@enpaman, M «lIpocsemienne» 2021
3. KHura qyis 4reHus 1o HeopraHndecko Xxumuu coct. B.A.Kpunman
M «IIpocsemenne» 2003
4. Tunbl XUMUYECKHX 3aJ1ad U criocoObl ux pemenus: .M. HoBommHckuii,
H.C.Hosommnckast Kpacnomgap OOO «Coserckas Kybansy» 2006
5. Xumus u oBceHeBHas *Ku3Hb yenopeka [.B.ITuuyruna M. «/Ipoda» 2004
6. COOpHUK caMOCTOSTENbHBIX padboT 1o xumun 8-11 M.M.HoBommHckumit,

H.C.HoBommHckas, JI.®. ®egocoBa Mocksa: «IIpocsemienue» 2002

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera « Xumusi» u callT 11s yautens « 5 uny Ha ypoK XUMUM»
http://him.1september.ru Equnas komekius LIOP: TIpenmeTHas KOJIIEKIUS « X AMHUS)
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:
xumus. Komreknus Poccutickoro o0meo6pa3oBareabHOTO IopTana

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

http://www alhimik.ru Becepoccuiickasi omumMnuana mkoJIbHUKOB M0 XUMUU
http://chem.rusolymp.ru Opranudeckast XuMusi: dJI€KTPOHHBIN YUeOHUK TSI CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN YUSOHUK

http://www hemi.nsu.ru OTKpbITBIN KOJTEHK: XUMUS

http://www.chemistry.ru J[luctaniimonHas oJIMMIINA/A TT0 XUMHUH: TeIEKOMMYHHUKAITHOHHBIH
o0pa3oBaTeIbHBIN MTPOCKT
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