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MNOSACHUTEJIBHASA 3AIIMCKA
IIporpamma o XMMuHM Ha ypoBHE CpeAHEro od1ero oopa3oBaHus pazpadoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®enepanun», TpeOOBaHUIN K pe3ysibTaTaM OCBOCHHMs (peiepanbHO 00pa3oBaTeIbHOM
nporpaMmmsl cpeaHero obuiero oopasosanus (POIT COO), npencraieHHbIx B DeepaabHOM
rocyJapcTBEHHOM oOpa3zoBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenoiaBaHus
yueOHOTO npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusix Poccuiickoit depepanuu,

peaM3YIONTNX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3Butus Boctiutanus B Poccutickoit @eaepanuu Ha nepuo 10 2025 roga»
(Pacnopsokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TMOAXOJOB K pa3pabOTKE MNpPOTpaMMbl IO XHWMHUH, K OIPEIACICHUIO OOIIeH
CTpaTeruy 00y4eHusl, BOCIUTAHUS U PA3BUTHUS 00y4arOUIUNXCs CPEICTBAMU yueOHOTO MpeaMeTa
«Xumus» g 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBHJIM KOHIIENTYaJbHBIC TOJOKEHHS
OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH Li€Jied, COAEpXaHHs, pe3yiIbTaToB OOYy4YEeHUs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKH BBITYCKHHKOB.

Xumuueckoe 00pa3oBaHUE, TIOJIy4aeMO€ BBITYCKHHKaMHU 00IIeo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOH 4YacThl0o UX oOpa3oBaHHOCTH. OHO  CITYXKHT
3aBEpIIAIOIIAM 3TAllOM PEaM3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIHOYEBBIX
[IEHHOCTEH, MTPHUCYIIUX IIEJIOCTHONH CHUCTEME XUMHUYECKOro oO0pa3oBaHUs. OTH IEHHOCTH
KacaroTCsl TIO3HAHUsSI 3aKOHOB MPUPOIbI, (HOPMUPOBAHUS MHPOBO33PEHHSI M OOIICH KYIbTYpHhI
YeNloBeKa, a TaKKe ODKOJOTMYECKH OOOCHOBAHHOTO OTHOWICHHWS K CBOEMY 3J0POBBIO U
npUpoHOI cpene. Peanusyercst xumuueckoe o0pa3oBaHUE 00YyJaOLIMXCS HA YPOBHE CPETHETO
o01ero 0Opa3oBaHusl CPEeICTBAMHU yuyeOHOTO mpenMera «XUMUs», COJAepKaHUe U MOCTPOCHHE
KOTOPOT'O OIpeJiesIeHbl B MpOrpaMMe MO0 XMMHUHU C Y4ETOM CHEeHU(PUKH HAyKd XMMHHU, €€
3HAU€HUsl B MO3HAHUU TNPUPOABl U B MaTepUaIbHOW KU3HM OOLIECTBa, a TAKXKE C Y4ETOM
o0IIMX 1eJiel U MPUHIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPETHErO
oOuiero oopazosanus B Poccuiickoit denepanun.

XuMUS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO POJb B COBPEMEHHOMN
UBWIN3ALUH, B CO3/1aHUU HOBOM 0a3bl MaTepHalbHON KyIbTypbl. OHa BHOCHUT CBOH BKIaJ B
dopMHEpoBaHHE  PAMOHAIBFHOTO  HAYYHOTO  MBIIUICHHS, B  CO3/JaHUE  IEJIOCTHOTO
Npe/CTaBiIeHNus 00 OKpYKaloIleM MHpe KaK O €IMHCTBE HPUPOAbI U YelOBeKa, KOTOpOe
dopmupyeTcsi B XUMHH Ha OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUPA,
OCO3HAHMs B3aMMOCBSI3M MEXAY CTPOEHHEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH
o0jacTsIMU MPUMEHEHHS.

TecHo BSaI/IMO)IeI\/'ICTBYSI C ApYTUMHU €CTCCTBECHHBIMU HAayYKaMU, XUMHs CTaJla HCOTH

eMJIEMON YacThbi0 MUPOBOHM KYJNBTYpPHI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KU3HHM KKJI0TO wieHa oOmiectBa. CoBpeMeHHass XMMHUS Kak HayKa CO3MJIaTelbHas, KaK HaykKa
BBICOKHMX TEXHOJIOTUI HampaBleHa Ha pelIeHHe II00aTbHBIX MPOOIeM YCTOWYUBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPhEBOM, DHEPreTUYECKOM, MHUIIEBOM, JKOJOTHUECKOW O€30macHOCTH |
OXpaHBbI 3JJ0POBbS.

B cooTtBeTcTBHU C 06H_II/IMI/I OeJIsIMU U IpUHOUIIAMU CPCIHETO OGIHCFO 06pa3013aH1/151



\comepkanre npeamera «Xumus» (10-11 kmaccel, 0a30BbIii ypOBEHb H3YUCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOy4arouiuxcs,
HEOOXOUMYIO UM JUISI BBIPAOOTKH MHUPOBO33PEHYECKUX OPHEHTHUPOB, YCIICITHOTO BKIFOUYCHHS
B JKHM3Hb COLIMyMa, MNPOAODKEHHS OOpa3oBaHMS B Pa3IMYHBIX O0JIACTAX, HE CBA3AHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocCTaBisOMKMMHU TIpeIMeTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas
xumus» U «OOmas ¥ HeopraHuyeckas XHMHs», OCHOBHBIM KOMIIOHEHTOM COJACpKaHUS
KOTOPBIXSBIISIIOTCSI OCHOBBI 0a30BOI HAayKH: CHCTeMa 3HAHMW MO HEOPraHWYECKOW XUMHH (C
BKJIFOYCHUEM 3HAHWKA W3 OOIIEH XUMHH) M OpPraHWYecKor xumMuu. DopMuUpoBaHUE TaHHOU
CUCTEMBI 3HAaHUU MPU U3YUEHUH NPEIMETa 00ECIIEUNBAET BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crtpykrypa cogepxanusi KypcoB — «Opranndeckast xuMusi» U «O011as 1 Heopranudeckas
XUMUS» cPOPMUPOBAHA B IPOrpaMMe M0 XMMHUH Ha OCHOBE CUCTEMHOTO MOJAX0/1a K U3YYECHHUIO
yuebHOro mMarepuajga M oOyCJIOBJIEHa HMCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
onpeAeNéHHBIX TEOPEeTUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHH BEIIEeCTBa
paccMaTpuBalOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHHUS OPraHUYECKUX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHX M JIEKTPOHHBIX MPEJCTABICHUN O CTPOCHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBAaX JAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB JIO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHHMuecKkodl XMMHUU MOJYy4YaroT
pa3BuTHe CHOPMHPOBAHHBIE HA yYPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHs INEpBOHAYAIBHBIC
NOPEJCTAaBICHUSI O XUMHYECKOH CBS3HM, KJIAcCU(UKAIIMOHHBIX MpPHU3HAKaX  BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XMMUYECKOM peakLuu.

[Ton HOBBIM yrjoM 3peHHus B npeamere «XUMHs» 0a30BOr0 YpPOBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpOBHE OCHOBHOIO OOLIEro o0Opa3oBaHUs TEOPETUUYECKUH MaTepuan |
(akToJIOrMYECKUEe CBEJICHUS O BELECTBAaX M XMMHUUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0611as 1 HeopraHuyecKasi XUMHs» 00ydJarolMMCs PEAOCTABIAETCS BO3MOXKHOCTh OCO3HATh
3HauU€HUE NEPUOJAMYECKOTr0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOIMYECKHX IO3UIUH,
riy0Xe TMOHATh MCTOPUYECKOEe W3MEHEeHHE (YHKLHMH 3TOro 3akoHa — OT oOoOuiaromeit 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
IPUMEHEHNUH, A TaKXK€ O XHMMHUYECKMX pEaklUMUsAX, HUX CYIIHOCTH U 3aKOHOMEPHOCTAX
MpoTeKaHus JomnoyHsIeTcss B Kypcax 10 u 11 kiaccoB ayeMeHTaMH COACpPIKaHUS, UMEIOIUMU
KYJIbTYPOJIOTHYECKUA M TPUKIATHONW XapakTep. OJTH 3HAHUS CIIOCOOCTBYIOT TOHHUMAHUIO
B3aMMOCBSI3M XUMUU C JAPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIBHOW H
MPAKTUYECKON JEesITebHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K TPOIECCY
TBOPYECTBA B 00JIACTH TEOPHH U MPAKTUUYECKUX TPHIOKEHUH XUMUH, TTOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh HHGOPMAIIMIO U MPUMEHSTH €€ JUIsl TIOMTOJTHEHHS 3HAHUN, PEIIeHUS
MHTEIUIEKTYAJIbHBIX M DKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a7a4. B 1enoM coaepxanue
y4eOHOr0 npeamMeTa «XUMHS» JaHHOTO YPOBHS M3YyYEHUS] OPUEHTHPOBAHO HA (HOPMHUPOBAHHE
y 00yYaroImuXxcsi MUPOBO33PEHUECKON OCHOBBI NIl MOHUMaHHS (UmocoCKux HaeH, TaKux
KaK: MaTepHabHOE €IMHCTBO HEOPTaHWYECKOTO M OPTaHWYECKOro Mupa, 00YCIOBIEHHOCTH
CBOMCTB BEILIECTB MX COCTaBOM MU CTPOEHUEM, IMO3HABAEMOCTb NPUPOJIHBIX SBIICHUU ITYTEM
OKCIIEPUMEHTAa U PEIICHUS MPOTUBOPEUHMH MEXAYy HOBBIMU (DaKTaMH U TEOPETHUYCCKHUMHU
MPEANOCHUIKAMH, OCO3HAHWE POJIM XMMHH B PEIIEHHWH JKOJIOTHYECKUX MPOoOJIeM, a Takke



IpodsieM cOEepexeHUs] IHEPreTUUECKUX PECYpPCOB, ChIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTUH U
MaTepHalIoB.

B muaHe pemeHusi 3amad BOCIUTAHMS, PA3BUTUS M COLMAIM3AIMHN  OOYYAIOIIMXCS
MNPHUHSITHIE TPOrPaMMOM MO XUMHH TOIXOAbl K OIMPEICICHHUIO COJEPKAHUS U IMOCTPOCHHUS
npeaMera MpeaycMaTpuBaT (POpMUPOBAHHE YHUBEPCATIBHBIX YUCOHBIX JCHCTBHUM, UMEIOIINX
0a30BOE 3HAYCHUE ISl PA3IMYHBIX BUJIOB JICATEIBHOCTH: PEIICHUs MpoOeM, TOMCKa, aHaIn3a
u 00paboTku wuHOOpPMAIUU, HEOOXOMUMBIX I MPUOOPETEHHUs ONbITa MPAKTHYCCKOW H
MCCJICIOBATEILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B npakTtuke npenogaBaHus XMMUAU Kak Ha YPOBHE OCHOBHOTO OOIIEro oOopa3oBaHus, TakK
¥ Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi, IPU OMPEICICHUH COIePKaTeIbHON

XapaKTCPUCTHUKU ueneﬁ N3YUCHUA npeaMeTa HalpaBJICHUCM HGpBOCTGHCHHOfI
3HAYUMOCTHU TPpaJULIMOHHO HpI/ISHaéTCH (1)OpMI/Ip0BaHI/I€ OCHOB XMMHYECKOM HAYKH KakK obnactu

COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOHN AEATEIbHOCTU YEJIOBEKA U KaK OJJTHOTO U3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOIMYECKOM TOYKM 3pEHHUs] TaKOM MOAXOA K
OIIPEIEICHUIO LIEJICH U3YYCHUS IIPEAMETA SABIISICTCS BIIOJIHE ONIPABJAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIaBHBIMU LEISIMH U3yYSHHsS TpeaMeTa « XUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBIISAIOTCS:

dbopMUpOBaHNE CUCTEMbBI XMMUYECKUX 3HAHHI KaK BaKHEHILIEH COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOM JI€kKAT KIIIOYEBBIE TMOHSTHS,
dbyHIaMeHTalbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHUE W TTIOHUMaHHUE
CYLIHOCTU JOCTYNHBIX OOOOIIEHNII MHMPOBO33PEHUECKOIO XapakTepa, O3HAKOMJIEHHE C
HCTOPHUEN UX Pa3BUTUS U CTAHOBJICHNUS,

dbopMHUpOBaHME W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJIaX IIO3HAHMS BEIIECTB U
XUMHUYECKHUX peaklnid, HEOOXOAUMBIX ISl IPHOOPETEHUsI YMEHUN OpPHUEHTHPOBATHCS B MHUPE
BEIIECTB W XHUMHWYECKHX SIBJICHHUM, HMEIOINIMX MECTO B TMPUPOAE, B MPAKTUYECKOU U
[TIOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUU M CIIOCOOOB NIEATETLHOCTH, CBSI3aHHBIX C HAOJIOJIEHHEM U OOBICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHHEM TIPaBUIT O€30MacCHOTO OOpAICHHS C BEIIECTBAMH.

Hapsany ¢ atum, coneprkaTtenbHas XapakTepUCTHKa LENe U 3a/1a4 NU3Y4EHHsI IIpeIMeTa B
IporpaMMeé II0 XHUMUM YTOYHEHa M CKOPPEKTHpOBaHa B COOTBETCTBUM C HOBBIMH
IPUOPUTETAMU B CUCTEME CpesiHero oouiero oopazopanus. CeroiHs B NperoiaBaHu XUMUH B
Oonbleil cTemeHu OTHAéTcs MPEANOYTeHHE TNPAKTHUYECKOM KOMIIOHEHTE COAEp KaHUs
oOy4eHHs, OpUEHTUPOBAHHOM Ha TMOATOTOBKY BBITYCKHMKA 0O0IIe00pa3oBaTeIbHOM
OpraHu3alliy, BJIaJCIOIEro He HabopoM 3HaHUi, a (PyHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh
crocob6aMu ¥ yMEHUSIMU aKTUBHOTO TIOJYYEHHs] 3HAHUN M IPUMEHEHUS UX B peallbHOM JKU3HU
JUISl pEIIEHUs] TPAKTUYECKUX 3a7ad.

B CBsA3HU C 9THUM npu HU3YUCHUU npeameTa «XHUMHUS» JAOMUHHPYIOIICC
3HanHHerHO6peTaIOT TaKueC OCJIN U 3aJa4H, KaK:



ajantauus OoO0ydJaromMXcs K  YCJIOBHSIM JAMHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMupOBaHHE MHTEIUIEKTYAIbHO pPa3BUTONH JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHUEe y 00YJarOIIMUXCS KJIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIUH),

UMEIOLINX YHUBEPCAJIbHOE 3HAUCHHE JUIS PA3IUYHBIX BUAOB JCATCIBHOCTH: PEIICHHUS
npobieM, TOUCKa, aHanu3a U 00paboTKu HMHGOpMAIMK, HEOOXOTUMBIX JJISi MPUOOPETEHHS
OIBITA JEATEIBHOCTH, KOTOpAs 3aHUMAeT Ba)KHOE MECTO B MO3HAHUM XUMHH, a TaKXKe JUIs
OLIEHKHU C TO3HMIMI HKOJOTHUECKOM 0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX
IPOLIECCOB HA OPraHN3M UYeJIOBEKA U IIPUPOAHYIO CPEay;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4aroIuxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO NMPUOOpEeTaTh HOBbIE 3HAHUS 10 XHUMHUHU B
COOTBETCTBUM  C  JKU3HEHHBIMH  IOTPEOHOCTAMH, HCIIOJIB30BaTh  COBPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJIOTUM JJIs NOWUCKAa W aHajiu3a y4yeOHOM M Hay4yHO-IOIMYJISIPHOH
MH(pOpMaLU XUMUYECKOTO COAECPIKAHMUS,;

dbopMHUpOBaHME W Pa3BUTHE Yy OOYYAIONMIUXCS AaCCOLMATUBHOTO M JIOTUYECKOTO
MBIILUICHHS,

Ha6J'IIOI[aTeJ'IbHOCTI/I, C06paHHOCTI/I, AKKYPaTHOCTH, KOTOPHBIC 0COOEHHO HCO6XO,I[I/IMBI, B
qacT

HOCTH, IIPY IJIAHUPOBAHUM U IPOBEJEHUHN XUMUYECKOIO DKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOyYaromuXcs YOEXJAEHHOCTH B TI'yMaHHCTHYECKOH HarpaBJIeHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  PpEUIEHUH IJI00aNbHBIX MpoOJeM  palMOHaIbLHOTO
IIPUPOIONIOIB30BAHUS, TIONOJIHEHUSI YHEPreTUYECKUX PECYPCOB U COXPAHEHMsI MPUPOIHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOAMMOCTH OEpEeKHOTrO OTHOLIEHUS K MPHUPOJIE U CBOEMY
3/I0pOBbIO, a TAK)KE MPUOOPETEHUS OIBITA UCIOIB30BAHUS MOJYYSHHBIX 3HAHUHN JJIs1 TPUHATHUS

T'paMOTHBIX pCIHGHI/II\/’I B CUTyaluAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUAMMU.

B yuebHOM maHe cpenHero o0mero oopa3zoBaHus MpeaMET «XUMHs» 0a30BOT0 YPOBHSI
BXOOUT B COCTAaB HpeHMCTHOﬁ oOactu «ECTCCTBGHHO-H&Y‘IHLIC MpEeaAMETBID).

O611ee uncao 4acoB, OTBEIEHHBIX JJI U3YUYEHUSI XUMHH, HAa 0a30BOM YPOBHE CpPEIHETO

oOmiero odbpa3zoBanus, coctaBiser 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hezeno), B
11 kmacce — 34 gaca (1 gac B Henenio).

COJAEP) KAHUEOBYYEHUA
10 KUIIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKO XUMHH



Hpez[MeT OpFaHquCKOﬁ XUMHUH: €€ BO3HMKHOBCHHEC, PA3BUTUC W  3HAYCHUC

B TIOJIyYCHHU HOBBIX BEIIECTB W MaTEpPHAIOB. Teopusi CTPOCHUS OPraHUYECKHX
coequHenuii  A. M. byrnepoBa, e€ ocHoBHbIe moNOKeHUS. CTpyKTypHBIE (HOPMYIIBI
OpraHMYecKHuX BemlecTB. [omororus, wu3omMepusi. XWUMHUYECKas CBA3b B OPraHUYECKUX
COCMHEHUSX — OIMHAPHBIEC U KPATHBIE CBSI3U.

[lpencraBaenne o  kimaccuukanuum — OpraHMdeckux — BemiectB.  Homenknarypa
OpPraHMYECKHUX COEIMHEHMH (cucTemMaThyeckas) W TpPUBUAJIbHBIE HA3BaHUS BaKHEHIIMX
IPEJCTaBUTEIIEH KJIaCCOB OPraHUYECKUX BEILECTB.

DKCIepUMEHTAIbHBIE METObl U3YYEHHUs BEUIECTB U UX MPEBPALICHUN: 03HAKOMIICHUE C
o0pa3iaMy OpraHuYecKUX BEIIECTB U MaTepHalaMH Ha UX OCHOBE, MOJEIHPOBAHUE MOJEKYI
OpPraHWYeCKHUX BEIICCTB, HAOJIOJCHUE W OIUCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAICHAIO OPraHWYECKUX BEHISCTB NPH HArpeBaHwH (IUIAaBJICHHE, OOYIJIMBAaHHE W
TOpEHuUe).

YriieBogopoabl

AJKaHBI: COCTaB U CTPOCHHE, NOMOJIOTMUECKHH psan. MeraH M 3TaH — INpocTedune
IPEJCTaBUTENIN AJIKAHOB: (M3WYECKME U XMMHUYECKHE CBOICTBa (peakLuu 3aMelleHus |
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH Psil. DTHIIEH U MPONMIEH — MPOCTENUIINE
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XMMHUYECKHE CBOMCTBA (peakIuu T'MIpUPOBaHUS,
raJIor€HHPOBAHMUS, THIPATalluU, OKUCIIEHUS U MOJIMMEPHU3aLllN ), TOIyYeHUE U TIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metunoOyragaueH-1,3: cTpoeHue, BaxXHEHIITNE XUMHYECKUE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJIKUHBIL: COCTaB U 0OCOOCHHOCTH CTPOCHUA, TOMOJIOTHYECKHUI pAA. AI_ICTI/IJ'IeH —

HpOCTGfIHIHfI npeACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (1)I/I3I/I‘-ICCKI/IG n XUMHWYCCKUC
CBOMCTBaA (peaKI_II/II/I ruapupoBaHusd, raJIOrCHUPOBaHUA, T'HApaTalnuu, FOpeHI/IH), MMOJIYYCHHUEC U

IMPUMCHCHHUC.
ApCHBI. benzou: COCTaB, CTPOCHUC, (I)I/I3I/I‘{CCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I

TaJIOTEHUPOBAHUS W HUTPOBaHUs), TOJy4YeHHUE U MpPUMEHEHHe. Jomyon: cocmas,
cmpoenue, gusuieckue u XuMuyeckue coUCMea (peaKyuu 2aio2eHupo8anus U HUMpOSanus),
nonyuenue  u  npumenenue. TOKCHUHOCTb  apeHOB. ['eHeTmueckas  CBA3b  MEXAY
YIJI€BOAOPOAAMH, IPUHAUICKALTUMH K PA3JIMYHBIM KJIACCAM.

[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IpHUpoIHBINA Ta3 U MOMYyTHBIE HEPTIHBIE ra3bl.
Hepter u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKU HEPTH: TEperoHka, KpEeKUHT
(TepMHUYECKH, KaTaTUTHYECKUiT), mupoiu3. [IpoaykTel nepepaboTku He(TH, UX IPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib U MPOIyKThI €ro nepepadboTKu.



OKCIIepUMEHTAJIbHBIC METOAbI M3YUCHHUS BEIISCTB M UX NPEBPAIICHUM: O3HAKOMJIICHUE C

oOpa3liaMu IJIacTMacc, KaydykKoB H pe3uHbl, Koyuiekuuu «HedpTs» u  «YTOomby,
MOJIeJTUPOBAHUE MOJICKYJI YIJIEBOIOPOIOB u raJloreHONPOU3BOIHBIX,

IIPOBEICHUE PAKTUYECKON

[23.60THI IMMOJIYYCHHEC 3THUJICHA U U3YUCHUC CT'O CBOICTB.

Pacuérhbie 3a1a4u.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA WJIM TPOJYKTa PEAKIHUU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckie CoeiHHEHUs!
[IpenenpHBIC OHOATOMHBIE CIIUPTHL. METAHOI ¥ 3TAHOJ: CTPOCHUE, (PU3HUECKUE U

XUMHYCCKHE CBOICTBA (peaKLII/II/I C AKTHBHBIMHU MCTAJUIaMHU, TaJIOFCHOBOAOPOJaMH,
ropeHHe), IMPUMCHCHHC. BOI[OpO,I[HLIC CBA3W MCKAY MOJICKYJIaMH CIIMPTOB. I[eﬁCTBHG
MCTAaHOJIa U 3TaHOJIa Ha OpraHr3M YCJIOBCKA.

MHoroaToMHEIE CIIMPTHIL. OTUIICHTIIMKOJIb | TJIMLOCPHUH: CTPOCHUC, (1)I/I3I/I‘-ICCKI/IG u
XUMHYCCKHE CBOMCTBA (BSaHMOHeﬁCTBHG CO IICJIOYHBIMU MCTAJNIaMH, KaYCCTBCHHAs pCaKLus
Ha MHOIoaTOMHBIC CHI/IpTBI). I[eﬁCTBHC Ha OpraHu3M 4YCJIOBCKaA. HpI/IMCHeHI/Ie raoepuHa u
OTHUJICHTJIMKOJIA.

®DeHO: CTpOeHUE MOJICKYIbl, (PU3UYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anbnerunpl U kemonvl. Dopmanbpieruj, aneTaibIeru]: CTpoeHue, (Qusnyeckue u
XUMHYECKHE CBOWCTBA (pPEaKIMM OKHUCIIEHHS U BOCCTAHOBJICHUS, KAYECTBEHHbBIE PpEaKILIUN),
MOJIyYEHUE U IIPUMEHECHHUE.

OnHOOCHOBHBIE MpeAeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHasl KUCIOTHI:
cTpoeHHe, (U3MUeckre W XMMHUYECKHe CBOMCTBa (CBOWCTBa, oOmIMe Ijs Kiacca KHCTOT,
peakius dTepuUKaINK), ToJydeHrne u npuMmeHeHue. CTeapuHoBas U OJICMHOBAsI KUCIOTHI KaK
MPEJICTABUTENN BBICIINX KAPOOHOBBIX KUCIOT. MblJIa KaK COJM BBICHINX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnosxHble 3(hUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPONHU3 CIIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xxupoB. bruonoruueckas poiib KHUpPOB.

VYraeBoasl: cocTaB, KiacCH(pUKaIUs YriaeBoJ0B (MOHO-, M- U MoJucaxapuisl). I moko3a
— MPOCTEUIINIT MOHOCAaxapu: 0COOEHHOCTH CTPOSHMSI MOJIEKYIbI, (PU3NUYECKHEe U XUMUYECKUE
cBoiicTBa (B3ammozelictBue ¢ ruapokcunom meau(Il), okucieHne aMMHauHBIM PacTBOPOM
okcuaa cepedpa(l), BoccTaHoBineHHE, OpOXKEHHE TIJIIOKO3bI), HaXOXKJIEHUE B MPUPOJE,
npuMeHeHue, Ouosoruueckas poib. dorocunres. Ppykro3a Kak H30Mep IIIFOKO3bI.



Kpaxmai u 1mesiroio3a Kak npupoHbie moauMepbl. CTpOeHHE KpaxMalia | EeJUTFOJIO3bI.
Du3nYecKue ¥ XUMUIECKIE CBOMNCTBA KpaxMana (THAPOJIN3, KAYeCTBEHHASI PEaKIIUs C
HOJIOM).

OKcliepyMEHTAIbHbIE METObl M3YYEHUs] BEIIECTB W WX TPEBPALICHUN: MPOBEICHHE,
HaOJIOICHNE W ONHMCAHUE JEeMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peakuu OJTHOATOMHBIX CHHPTOB (OKHcIeHHe 3TaHojia okcuaoMm wmenu(ll)), MHOroaroMHBIX
cnupToB (B3auMozelcTBue rimuepuHa c¢ rugpoxkcugom menu(ll)), ampaerunos (okuciaeHue
aMMHauHbIM pacTBopoM okcuga cepebpa(l) m ruapokcummom wmenu(Il), B3ammonercTBue
KpaxMmajga ¢ HOJOM), MPOBEICHUE MPAKTUYECKON pabOTHI: CBOWMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTHI.

PacuérHble 3a/1a4un.

Beruucnenust 1o YpaBHCHUIO XUMHUYECKOU peaKuuu (MaCCBI, O6’béMa, KOJINYCCTBA
HCXOJHOT'O BEHIECTBA WJIM NPOAYKTA PEAKIUU 110 U3BCCTHBIM MacCcCe, O6’béMy, KOJIMYCCTBY

A30Tc0z[ep>1<amne OPraHu4YCCKuUC COCAMHCHMUA.

AMUHOKHCIOTHI Kak aM(doTepHble OpraHuueckue coenuHeHus. dDusznueckue
XMMUYECKHE CBOWCTBA AMHHOKHCIOT (Ha TpuUMepe MMiMHa). buomornueckoe 3HaveHHE
amMuHOKUCIOT. [lenTumsl.

benku kax mpuUpoJHBIE BHICOKOMOJIEKYJSpHBIE coequHeHus. [lepBuyHas, BTOpUYHAsA U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OENKOB: THAPOIU3, JACHATypaius,
KaueCTBEHHBIC PEaKIINK Ha OEJKH.

3KCH€DI/IM€HT3HBHBIC METOJAbI M3YYCHHUSA BCIICCTB W HX HDGBDElHIGHI/IfIZ Ha6J'IIOI[eHI/I€ u
OMMHCAHUEC NEMOHCTPALIMOHHBIX OIIBITOB: ACHATYpAaIud 0eIKoB IIpU Harp€BaHuu, IBECTHLIC

peakiuu OeIKoB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OCHOBHBIC TOHATHS XHMHU BBICOKOMOJIEKYJIIPHBIX COCAMHCHHI: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IMOJIMMEPHU3alluU, CPelHss MoJeKyluspHas macca. OCHOBHBIC

METO/JIbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COG)II/IHeHI/Iﬁ — MoJIMMEpHU3aluAa U MMOJUKOHACHCA V.

SKCHeDI/IMeHTaHBHI)Ie METOJAbI U3YUYCHHS BCIIECTB U UX HDeBDameHHﬁZ O3HAKOMJICHUE C
06pa3uaMI/1 MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAyYYKOB.

MexnpeaMeTHEIE CBS3HU.

Peanuzanus MeXnpeIMETHBIX CBS3€H NMPU M3y4EHUH opraHmyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCST Yepe3 MCIONb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U



MOHSITUM, SBJSIOIIUXCS CUCTEMHBIMHU JIJIi OTIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0me ecTecTBEHHO-HAyYHbIC TIOHSTHS: SBJICHUE, HAay4HbIH (hakT, THIOTE3a, 3aKOH,
TEOpusl, aHAIIN3, CUHTE3, KITacCU(UKAIIHS, TEPHUOMIHOCTD, HA0JI0IeHNE, H3MEPEHUE,

AKCIIEPUMEHT, MOJICIIUPOBAHHUE.
®u3nkKa: MaTepusl, SHEPTHUS, MaCcCa, aTOM, SJIEKTPOH, MOJIEKYJIa, SHEPT€TUUECKUI

YPOBE€Hb, BE€IICCTBO, TECIO, O6”béM, arperaTHo€ COoCTOsIHHUEC BCHICCTBA, (bHSI/I‘IeCKI/Ie
BCJIMYMHBI U CAVMHUIBI UX U3MCPCHUS.

buomnorus: xierka, opranusm, 6uocgepa, 0OMeH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, PepMEHTHI).
['eorpadus: MUHEpaJIbl, TOPHBIC TOPO/IBI, TIOJIE3HBIC UCKOTIAEMbIC, TOIUIUBO, PECYPCHI.

TexHonorus: MUILCBEIC NINPpOAYKTBI, OCHOBBI PpAOUOHAJIBHOI'O0 IIUTAHUA, MOKOMIIUC
CpCacTBa,

JICKAPCTBCHHBIC MW KOCMCTHUYCCKUC IIPCIiapaTbl, MATCpHATIbI N3 HCKYCCTBCHHLIX H
CHHTCTHYCCKHUX BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHNYECKASA XUMUA

TeopeTuqecm[e OCHOBbI XMMHH

XuMuyeckuit snemMeHT. AToM. Sapo aroma, W30TOMBI. DIEKTPOHHAs O0O0JIOYKA.
DHepreTUyYecKre YPOBHH, MTOyPOBHUA. ATOMHBIEC OpOUTaNH, S-, P-, 0- aneMenTsl. OcoOeHHOCTH
pacmpesieNieHus: JIEKTPOHOB MO0 OpOUTANISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHass KOH(PHUTYpaIis aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumonnueckas cuctemMa XMMHYECKHMX 3JeMeHTOB [l
N. MenneneeBa. CBsi3b Nepuoanyeckoro 3akoHa W llepmonnueckoil cucTeMbl XMMHYECKUX
anemeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOpPHUEHN CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUYECKHX OJJIEMEHTOB M O0pa3yeMbIX HMH IPOCTBIX M CIOXKHBIX
BEIIECTB I10 TPYIaM U MepruoiaM. 3HaueHHe MepUOIUIECKOro 3aKOHA B Pa3BUTUU HAYKU.

CrtpoeHue BemiecTBa. XuMudeckas cBsi3b. Bupl XuMuueckoi cBsi3H (KOBaJeHTHas!



HEeNoJIsipHasT ¥ TMOJsIpHAasi, HOHHAsA, MeTajimyeckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOH XUMHYECKOH CBSI3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b.
Banentnocts. DnekTpoorpuniarenbHOCTh. CTeneHnb okucieHus. oHbl: KaTHOHBI U @aHUOHBI.

BeriecTBa MOJIEKYIISIPHOTO U HEMOJICKYJIIPHOTO CTPOSHHS. 3aKOH IIOCTOSIHCTBA COCTaBa

BellecTBa. TUIBI KPUCTAUINYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsaTue o qucnepcHbIx cucteMax. ICTUHHBIE U KOJUTOMIHBIE PacTBOPBI. MaccoBast 10414
BEILECTBA

B pacTBoOpe.

Knaccugukamuss HeopraHmdeckux coenuHeHuid. HoMeHKmaTypa HEOPraHWYEeCKHX
BEIECTB. ['eHeTHuyeckas CBs3b HEOPraHWYECKHUX BEIIECTB, IPUHAICKAIUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckas peaknus. Kiaccudukanus XuMHUECKUX peakUuil B HEOPraHWYeCKOH u
OpraHMYeCcKON XUMHHU. 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH COXPAaHEHUS U IPEBPAICHUS
SHEPIUU MPU XUMHUECKUX PEAKIIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (pakTopoB. OOpaTHMble pEeaKIUU.
Xumuyeckoe paBHoBecHue. PakTOpbl, BIUSAIONIME HA COCTOSIHME XUMHUYECKOIO PaBHOBECHS.

ITpunnun Jle [larense.

QHGKTpOHHTI/I‘leCKaﬂ Jucconuranus. CunbHbIC U cltaOble DJICKTPOJIUTHI. Cpez[a BOJHBIX
pacTBOPOB BCHICCTB: KUCJIa, HeﬁTpaJ'ILHaH, oIcjio4yHasd.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkuu.

SKCHGDI/IMGHTaJ'H)HI)Ie MCTOJbI M3YYCHUS BCIICCTB U HUX HDeBDaIHeHHﬁZ JEMOHCTpanunsa
Ta6J'II/II_[ «Hepno,unqecxaﬁ CUCTEMA XUMHUYCCKHUX DJICMCHTOB I[ n. MCHI[GHCCBB.», HU3YyYCHUC

Mozenen KPUCTAJUTMYECKUX PELIETOK, HaOIoIeHne
Y OIMCAaHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3IOKEHHE IEPOKCHIA BOAOPOIA
B TPUCYTCTBUU KaTalM3aToOpa, OIpPEAENIEHUE Cpelbl pPacTBOPOB BEIIECTB C IOMOIIBIO



YHHUBEPCAJIBHOTO MHAUKATOPA, PEaKI[M HOHHOTO OOMEHa), IPOBEACHUE MTPAKTHYECKON PabOThI
«BnusHMe pa3nnyHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuéTHpIe 3a1a4n.

Pacuéter mo YpaBHCHHUAM XHUMHUYCCKUX peaKHHfI, B TOM 4YHCIIC TEPMOXUMHYCCKUC
pvaéTBI, paC‘-IéTbI C UCITIOJIb30BAHUEM ITOHATHUA «MaCCOBas JOJIA BCIICCTBA.

Heopranuyeckasi xXumusi

Hemeramnbl. Ilomoxxenne HemeramoB B Ilepuoanueckoil cucreMe XUMUYECKUX
anemenToB J[. WM. MenzneneeBa U 0COOEHHOCTH CTpoeHUs aToMoB. (Du3Mueckue CBOMCTBa
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCI0poa, cepsbl, ochopa u yriaepona).

XUMHUECKUE CBOICTBAa Ba)XKHEHIIMX HEMETaUIOB (raJOreHoB, cepbl, azoTa, ¢ocdopa,
yriaepoja W KpPEeMHHUS) U HMX COCIMHEHMH (OKCHIOB, KHCIOPOACOAEPIKAIIUX KHCIIOT,
BOJIOPOJHBIX COEAUHEHUN).

IIpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COECIUHEHUN.

Meramnsl. Ilonoxenne Meramuios B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI04E€K aTOMOB MeTayuioB. OOuiue
¢uznueckue cpoiictBa MeTayyioB. CIUlaBbl METAUIOB. DJIEKTPOXUMHUUECKUM sl HAPSHKEHUM

MCTAJJIOB.

XVUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJVIOB (HATpUM, Kalui, KalblUd, MarHui,
ATIOMUHHH, IUHK, XPOM, Kelle30, MEJlb) U UX COCTUHEHHIA.

O6H_[I/Ie CITOCOOBI MOJIYYCHUA MCTAJJIOB. HpI/IMCHCHI/Ie MCTAJJIOB B 6HTy N TCXHHKC.

OKCIepUMEHTAIbHBIC METO bl M3YUCHHUS BEIICCTB M UX MPEBPAILCHUN: HN3YUCHUC

KOJIJICKIIMH «MeTabl )51 CIIJIaBBI», O6p83].IOB HCMCTAJJIOB, peuieHuce
SKCIICPUMCHTAIIbHBIX

3aaay, Ha6J'IIOI[eHI/Ie U OIKMCAHUC NCMOHCTPAIWMOHHBIX U J'Ia60paTOpHBIX OIIBITOB
(BSaHMOHeﬁCTBI/Ie THAPOKCHU A AJIOMHHUA C paCTBOpaMM KHCJIOT U H.[GJ'IO‘IGﬁ, Ka4€CTBCHHBIC

PCaKIIM HAa KaTUOHBI MCTaJ'IJ'IOB).

PacuérHbie 3a1a4n.

Pacuéter maccel BemecTBa wiM 00bEMaA ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIIUU BEIIECTB, PAcU€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, €CITH OJTHO M3 BEIIECTB UMEET MPHUMECH.

XuMud 1 )KU3Hb



Ponp xumun B oGecriedeHur IKOJIOTHIECKOM, SHEPTeTHUYECKOM U IMUIIEBON
0Ee30I1aCHOCTH,

pa3BuTUU MeAuIUHBL. [[oHATHE O HAay4YHBIX METOJ/IaX MO3HAHUS BEIIECTB U XMMHUYECKUX
peaKIui.

HpC,I[CTaBJIeHI/IH 00 O6IJ.[I/IX HAayY4YHBIX IIPUHOUIIAX IMIPOMBIINIJICHHOI'O IIOJTYYCHHA
BaKHEHIIINX BCIICCTB.

YenoBek B MHpE BEUIECTB M MaTEpUAIOB: Ba)KHEHIIME CTPOMTEIbHBIE MaTEpHUAIbI,
KOHCTPYKLIMOHHBIE MaTEpHalIbl, KPAaCKH, CTEKJIO, KepaMHKa, MaTEpHAJbl I DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHMYeCKUE U MUHEpPAJIbHbIE y10OpEHHUSI.

Xumus u 3A0POBLEC 4YCJIOBCKA: IIpaBUjia HCIIOJIb30BaHHA JICKAPCTBCHHBLIX IIPCIIApaToB,
I[mpaBujia 0€e3011aCHOT0 HCIIO0JIB30BaHUA [perapaToB OBITOBOM XUMHH

B [IOBCEHEBHOU KU3HMU.

MexnopeaMeTHBIE CBA3H.

Peanu3zanus MexxnpeaMeTHBIX CBA3EH MPU U3y4EHUU OOIIEH U HEOPTraHUYECKOW XUMHHU B

11 xmacce OCYHICCTBJIACTCA 4Y€pPC3 HCIIOJIB30BAHUC KaK O6H_II/IX C€CTCCTBCHHO-HAYUYHbIX
HOHSITI/II\/’I, TakK 1 HOHSITI/If/'I, SABJIAIOINUXCSA CUCTEMHBIMU JIA OTACJIBHBIX IMMPEAMETOB €CCTCCTBCHHO-
HAY4YHOI'O UKIJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHSATHUS: HAyudHbIM (hakT, THUMOTE3a, 3aKOH, TEOpus,
aHajau3, CHHTE3, KiacCH(pUKAIMs, TIEePUOJAUYHOCTh,  HAOJIOJIEHHWEe,  OKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: marepusi, dHEpPIrus, mMacca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HU30TOII,

pPaaAnO0aKTUBHOCTDb, MOJICKYIJIA, BHCPFCTI/IIIGCKI/Iﬁ YPOBCHB, BCUICCTBO, TCIIO, O6’béM, arperaTtHoce
COCTOSIHHEC BCIIICCTBA, (1)H3PI‘I€CKI/IC BCJIMYMHBI U €AVMHUIBI UX U3MEPCHHA, CKOPOCTh.

buonorus: kieTka, opraHusMm, SKocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaAMHHBI, oOmeH BCIICCTB B OpraHu3Me.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.
TexHomorus::  XUMHYECKass  HPOMBIIUIEHHOCTb,  METAJUIyprus,  MPOU3BOJCTBO

CTPOUTECIIbHBIX MaTcepurajios, CEITbCKOX03SMCTBEHHOE IMPOU3BOACTBO, nunieBas
MMPOMBIIIJICHHOCTD, (bapMaL[eBTI/I‘-ICCKaH MPOMBIINIJICHHOCTh, MPOU3BOACTBO KOCMCTHYCCKHUX



npemnaparos, MPOMU3BOACTBO KOHCTPYKIIMOHHBIX MATCPUAJIOB, BJICKTPOHHASA IPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

[INIAHMPYEMBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30BAHUA
JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00YUYaIOIUMUCS TPOrpaMM
cpeaHero oobmero oOpazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TpeaAMeTHbIM). HaydHo-
METOJMYECKOW OCHOBOM Ui pa3pabOTKU IJIAHUPYEMbBIX PE3YJIbTaTOB OCBOEHHUS IMPOTPAMM
CpeaHero odmiero 0opa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUU € CHUCTEMHO-AEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEro 00LIEro 00pa3oBaHUs

BBIJCJICHDBI CIICAYIOIHUE COCTABJIAIOIIHNC:

OCO3HAHHUC 06y‘IaIOH_[I/IMI/IC$[ pOCCHﬁCKOﬁ Fpa)I(I[aHCKOﬁ UACHTUYHOCTHU — I'OTOBHOCTU K
CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOITPCACIICHUIO,

HaJIM4ue€ MOTHBAIIUU K 06yT~I€HI/II-O;

L[eJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIAEHHH JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CITOCOOHOCTH OOYYArOIIMXCSI PYKOBOJICTBOBATHCS B CBOCU NEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMHU IEJIOCTHOM CHCTEeME XHUMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUEC NPaBOCO3HAHUA 9KOJIOTHYECKON KYJIbTYPBI U CITOCOOHOCTH CTaBHTh e u
CTPOUTDH XKU3HCHHBIC IIJIaHBI.

JImgyHOCTHBIE PE3YIbTATEl OCBOCHHUA IMMPEAMETA «X MU JOCTHUTIalOTCA B C€JIHHCTBC
yqe6H0171 U BOCIHUTATEIIbHOM ACATCIIBHOCTH B  COOTBCTCTBHUU C TYMAaHHUCTUYCCKUMU,
COOMOKYJIIBTYPHBIMH, AOYXOBHO-HPABCTBCHHBIMU [ECHHOCTAMU W HACATTaMU pOCCHfICKOFO
TpaXJIaHCKOT'O O6H.[CCTB3., NPUHATBIMU B O6IJ_I€CTBC HOpMaMu U IIpaBUJIaMU T[MOBCACHU,



CHOCO6CTBYIOH.[I/IMI/I nponeccamM CaMOIO3HaHUA, CAMOPAa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUA
JIMYHOCTHU o6yqalom1/1xc;{.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeIMeTa «XUMUS» OTPakaroT cPOPpMUPOBAHHOCTD
ONbITa TO3HABATEIBHON U TMPAKTUYECKON JEATEIbHOCTH OOYyYarouuxcsi IO pealu3aiuu
MPUHSTHIX B OOIIECTBE LIECHHOCTEH, B TOM YHCIIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHHA O6y‘IaIOH_II/IMI/IC$I CBOUX KOHCTUTYHUHWOHHBIX IIpaB U 06ﬂ33HHOCT€ﬁ, YBaAXKCHUA

3aKOHY U IPAaBONOPAAKY;

NpeACTaBJICHHA O COLOUAJIBHBIX HOpMaxX M IIpaBUJIaX MCKINYHOCTHBIX OTHOIIICHUN B
KOJIJICKTHUBCE,

TOTOBHOCTU K COBMECTHOM TBOp‘lCCKOﬁ JACATCIIbBHOCTH IIPU CO3JaHUHN y‘le6HbIX IIPOCKTOB,

pPEeICHUN y‘le6HbIX u IIO3HAaBAaTCJIbHBIX 3aja4, BBIITOJIHCHHU XUMHNYCCKHUX
OKCIICPUMCHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTUKY U apryMEHTHI
JIPYTUX MPU aHATU3€ PA3TUYHBIX BUIOB yUeOHOU JIeATEbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILICHHMS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIHI) OTEYECTBEHHOU
XHMHH;

YBaXXCHHUA K IMPOLCCCY TBOPUCCTBA B obnactu TCOPHUU W NPAKTHYCCKOTO IMPUMCHCHUA
XUMHHU, OCO3HAHUA TOT'O, YTO HOCTHKCHUSA HAYKH CCTb PC3YJbTAT NJIUTCIIBHBIX Ha6J'IIOI[eHI/II71,

KPOMOTJIMBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyada y‘-IéHBIX " IIPaKTUKOB;

HHTEpECa MW TIO3HABATCJIBbHBIX MOTHBOB B IIOJYYCHHH MW IIOCICAYIOIICM aHAJINU3C
I/IH(I)OpMaI_II/II/I 0 MCPCAOBBIX JOCTUKCHUAX COBpeMCHHOﬁ OTE€UYECTBEHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;
CIIOCOOHOCTH  OIIEHMBAaTh CHUTYyal[Md, CBSI3aHHbIE C XHUMHYECKUMHU SIBICHUSIMH,

U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OLICHMBATh CBOE IMOBEICHHUE U IMOCTYIIKK CBOHX TOBapI/IHICﬁ C HOSI/IHI/Iﬁ
HPABCTBCHHBIX U IIPAaBOBBIX HOPM M OCO3HAHUE HOCJ'ICI[CTBI/Iﬁ OTHUX IMOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

IIOHUMaHUusA HeHHOCTeﬁ 300pOBOIro u 0€e3011aCHOTO o6pa3a JKHN3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMy (I)I/ISI/I‘ICCKOMY U IICUXUYCCKOMY 310POBbIO;

COOJIIOJICHHSI TIPaBHJI OE30MACHOTO OOpAIICHUsI C BEIIECTBAMU B OBITY, NMOBCEIHEBHOM
KU3HU

Y B TPYAOBOM AEATEIBbHOCTH;

MOHUMAaHUS IIEHHOCTU TMPAaBWJI WHJIUBUAYAIHHOTO W KOJUICKTHBHOTO 0€30MacHoro
MIOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS MOCJIEACTBUI U HENPUATHS BPEAHBIX ITPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIs,
HapKOTHUKOB, KYpEHHUs);
5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEILCKON IeSITENbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE B PEIIEHWH MPAKTUYECKUX 3a]ad COIMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3yYEHUIO Mpodeccuil pa3ivyHOro poja, B TOM 4YMCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaKEHUs K TPYAY, JIOISAM TpyZa U pe3ylbTaTaM TPYI0BOH JAEATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHIMBHUAYaJbHOH TpaeKTOpUu o0Opa3oBaHus,
Oyayei nmpodeccuu U pean3alui COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUUYECKH 11eJ1IeCO00Pa3HOT0 OTHOIICHUSI K TIPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
JKHU3HH Ha 3eMIIe;

MOHUMAaHUSA TI00ABHOTO XapaKTepa YKOJIOTUYECKUX MPOOIeM, BIUSTHUS IKOHOMUIECKHIX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUANBHON CPEIbL;



OCO3HaHHA HCO6XO,Z[I/IMOCTI/I HCII0JIb30BaHHA ,Z[OCTI/I)KCHI/Iﬁ XUMHHU I pEIICHU BOIIPOCOB
pairoOHaJIbHOI'O ITPUPOAOIIOTIL30BAHU A,

AKTUBHOT'O HEMPUATHUS ACUCTBUA, IPUHOCSIINUX BPEl OKpY>Karollel IpupoIHOii cpene,
YMEHHMsI IPOTHO3UPOBATH HEOIATOMPUITHBIE SKOJIOTHUYECKHE MTOCIIECTBUS
IpeIPUHUMAEMBIX JEHCTBUI U PEeIOTBpaLaTh UX;

HaJIN4YUAg Pa3BUTOr0 SKOJIOTHUYCCKOI'O MbIIIJICHUA, AKOJIOrHYeCKOM KYJbTYpPBbI, OIIbITa
JACATCIIbHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATbHCA HWMH B
H03HaBaT€JII)HOI71, KOMMYHHKaTHBHOﬁ u COIIPIaJIBHOI;'I ITPAKTHKE, CIIOCOOHOCTH U YMCHUA
AKTHUBHO

MIPOTUBOCTOATH UACONIOTHH XeMohoouu;
7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

IIOHUMaHUuA CHCI_II/I(I)I/IKI/I XUMHUHU KaK HAayYKH, OCO3HaHH:A eé pojin B (I)OpMI/IpOBaHI/II/I
pauruoOHaJIbHOI'O HAy4YHOI'O MBIIJICHH A, CO3JaHUH OECJI0CTHOI'O npeaAcCTaBJICHUA 00
OKpy’KaromeM MHUPE KaK O CAUHCTBC IPUPOAbI M 4YCJIOBCKA, B IMO3HAHWKU MPUPOIHBIX
3aKOHOMepHOCTeI>’I " pCHICHUUN HpO6J’I€M COXPaHCHUS NPUPOAHOT'O PaBHOBECH,

yOexXIEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUH JJIi COBPEMEHHOM NMBMIM3AlUU: B €€
T'YMaHHUCTUYECKOW HANpaBICHHOCTH M Ba)KHOM POJIM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBl, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPHEBOMH,
HHEPreTUUECKOM, MUIIEBOM M HKOJIOIMYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI,
00eCreyeHU: YCIIOBHM YCHEIIHOro TpyJda M HKOJOTMYECKH KOM(OPTHOW >KU3HU KaxI0To
yJjieHa oOIIecTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCTOJIb3YEeMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOIb30BaTh MOJIydyaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHUS SIBICHUHM OKPYXKAlOIIEro MUpa U MPOUCXOIANIMX B HEM H3MEHEHMH,
yMEHHusl JenaTh OOOCHOBAHHbIE 3aKJIIOUYEHHUS HAa OCHOBE HAYYHBIX (PAKTOB M HMMEIOUIMXCS
JTAHHBIX C LEJBIO MMOTYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJb30BaTh XHMUUYECKHE 3HAHUS IJi1 pCIICHUA
HpO6J’I€M B PCAJIbHBIX )KU3HCHHBIX CUTYyAlUAX,

MHTEpeca K MO3HAHUIO U UCCIIeI0BATeNIbCKON AESITETbHOCTH;
TOTOBHOCTH U CIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHHUIO, K

AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHWA TI0O XHMHU B COOTBETCTBHH C IKU3HEHHBIMHU
MOTPEOHOCTSMU;



UHTEpeca K OCOOCHHOCTSIM Tpylda B pa3iuuHbX cdepax npodeccHoHaATbHON
JESITEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yjabTaTbl OCBOEHHUS y4yeOHOro IpenMera «XHMHS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMbIe U1 (DOPMUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIMIMXCS MEXKIUCIUIUTMHAPHBIC
(MeXnpenMeTHbIe) OOIeHaAyYHbIE MOHSATHUS, OTPAKAIOUIUE IEIOCTHOCTh HAYYHOH KapTHHBI
MHpa U Cleuu(PUKy METOAOB TMO3HAHUA, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, HHEPrus, SBJICHHE, MPOLECC, CHCTeMa, HAy4YHbIM (akT, MPUHLHUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHUE, U3MEPEHUE, IKCIICPHUMEHT |

JpyTHe);

yHUBEpcaJbHble  ydeOHble  JelcTBuUs  (TMO3HABaTelbHblE,  KOMMYHUKAaTHUBHBIE,
perynsTHBHBIE), obecneunBaroniyie (GopMHpOBaHHE (DYHKIIMOHAIBHOW T'PaMOTHOCTH U
COLMAJIbHOW KOMMETEHIMH 00y4aroIuxcs;

CHOCOOHOCTh ~ OOYYAIOUIMXCS ~ UCHOJb30BATh  OCBOEHHBIE  MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpPCAJIbHbIE Yy4YeOHbIE AEWCTBUA B IO3HABATEIBHOW H
COLIMAJIbHON NIPAKTHUKE.

MeTaHpeI{MeTHHe PE3YyJIbTAaTbl OTPAXKAKOT OBJAJACHUC YHHUBCPCAJIbHBIMHA y‘Ie6HLIMI/I
IMMO3HABATCIBbHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIIATUBHBIMHA JIEUCTBUSIMU.

Osjaagenue YHUBEPCAJIBbHBIMHA y‘-leﬁl—[l)lMI/l NMO3HABATEJIbHLIMHU 1€ CTBUSIMM

1) 0a3oBble JJOrMUYeCKHUE IeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh M AKTyaJIM3UpOBaTh IMpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCACIAITE LCIIU ACATCIBbHOCTH, 3allaBas IMapaMCTPbl U KPUTCPUHU HX HOOCTHIKCHUA,
COOTHOCHUTDB PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;



HCIIOJIB30BAaTh IIPU OCBOCHHUU 3HAHUI HpI/IéMbI JIOTHUYCCKOT'O MBIINUJIICHUS — BBIICIATDH
XapaKTCPHBIC IMPHU3HAKU MOHATUH U YCTaHaBJIMBATb HUX B3dMMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIHUEC MOHATHUA [JIA 00BSICHCHHUS OTACIbHBIX q)aKTOB n HBJIGHHﬁ;

BBIOMPATh OCHOBAHMSA W KPUTEPUH JUIS KJIACCH(PHKAIMKA BEHIECTB W XHMHUYECKHUX
peaKIuii;

YCTaHABJIIMBATh MPHUYHNHHO-CJICACTBCHHBIC CBA3U MCXKAY N3YUaCMbIMU SABJICHUSMU,

CTPOUTH JIOTMYECKUE PACCYXKJEHUs (MHAYKTUBHBIC, JEAYKTUBHbIE, [0 aHAJIOIHH),
BBISBIIATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMAaTPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3AKJIIOYECHUS;

IPUMEHSTh B IIPOLIECCE [TO3HAHUS, UCII0JIb3YEMbIE B XMMHHM CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJH, IPeoOpa3oBbIBaTh MOJIEIbHBIE NPEJACTABICHUS — XHUMUYECKUH 3HaK (CHUMBOI)
3JIEMEHTa, XUMHUecKas (popMyiia, ypaBHEHHE XUMHUECKOW peakluy — IPHU PELICHUH y4eOHbIX
IIO3HABATENIBHBIX W NPAKTHUYECKUX 3a]a4, IPUMEHATh HA3BAHHBIC MOJEJIbHBIEC MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX ITPU3HAKOB U3Y4aEMBIX BEIIECTB U XMMHUYECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHIl;

q)OpMy.]'II/IpOBaTB oM M 3aJadd  HCCICAOBAaHUA, HMCIIOJIB30BATHL IIOCTABJICHHBIC U
CaMOCTOATCIIbHO C(l)OpMy.]'H/IpOBaHHLIe BOIIPOCHI B KAYECTBC MHCTPYMCHTA NNO3HAHUA U OCHOBBI
JUIA q)OpMI/II)OBaHI/Iﬂ THUIIOTE3LI IO MPOBEPKE MPAaBUIIbHOCTU BBICKA3bIBACMBIX Cy’)KI[eHI/II\/’I;

BJIQ/IETh HAaBBIKAMHM CAMOCTOSITENIbHOTO IIJIAHUPOBAaHUS U TPOBEACHUS YUECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOMIOAATh 3a X0/10M MPOLIecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH Pe3yJIbTATOB MCCIEIOBAHNUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

NpUOOpeTaTh OMNBIT YYEHUYECKOW HCCIIE0BATEIbCKONM M TPOEKTHON JeATENbHOCTH,
HPOSIBJIATH CHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATENBHOMY IIOMCKY METOJIOB PELICHHS
MPaKTHUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB [TO3HAHMS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHpopManmu (HAYYHO-TIOMYJIsIpHAS
auTeparypa XUMHYECKOTO COJEpPKaHHs, CIpPaBOYHBIE TMOcoOms, pecypchl HHTepHeTa),
aHATM3UPOBATh MH(MOPMAILIMIO PA3IUYHBIX BHIOB W (OpPM TpenCTaBICHHS, KPUTHUECKU

OILICHUBATH €& JOCTOBCPHOCTb U HEIIPOTUBOPCUUBOCTD,

(bopMyIUPOBATH 3aMTPOCH M IPUMEHSThH PA3IMIHBIE METOJIBI TIPH MMOUCKE U 0TOOPE UH



dopmanuu, HeOOXOMMO¥ TSI BBITIOJIHEHUS YU€OHBIX 33]1a4 ONPEIeIEHHOTO THIIA;

MPHOOPETATh OIBIT UCIIOJIb30BAHUS WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN 1

pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOUPATh ONTHUMAILHYIO (OpMY TIpe/icTaBICHIS] HHPOpMAIHH (CXEMBI,

rpaduKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCITIOJIB30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBAa MNpH paboTe C XUMHUYECKOH
uH(pOpMaIMel: TPUMEHATh MEXKIPEJAMETHbIC ((U3MUecKne M MaTeMaTHYeCKUE) 3HAKU U

CUMBOIIBI, (hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh U Hp606pa30BLIBaTL 3HaKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'JIAJHOCTH.

OB.]IaIIeHI/le YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMHA I[eﬁCTBHHMH:

3a1aBaTb BOIIPOCHI Io CYHICCTBY O6Cy)I(I[aeMOI>'I TCMBI B X0I¢€ Jauajiora
W/ JUCKYCCHHU, BBICKA3bIBATh UACH, q)OpMy.]'II/IpOBaTI) CBOM NPCJIOKCHHUA OTHOCUTCIIBHO

BBITIOJTHEHUS TTPEIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3CHTAIlMel Pe3yNbTaTOB MO3HABATENBHON NIEATEIHHOCTH, MOMYyUYEeHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBINOJIHEHUHM XUMHYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB,
peanu3am y4eOHOTO MPOeKTa u (hopMyIIHpOBaTh BBIBO/IBI
M0 pe3ynbTaTaM TNPOBEAEHHBIX HCCIEIOBAaHUN TYTEM COTIACOBAaHUS TO3UIUI B XOHe
00cyx1eHus: 1 0OMEHa MHCHHUSIMHU.

OBnaneHne YHUBEPCAJIbHBIMHU PEryJasaiTUBHBIMHA JeHCTBUSAAMH:

CaMOCTOATCIIbHO INIAHUPOBATH U OCYHICCTBJIATE CBOKO MMO3HABATCIIbHYIO JICATCIIBHOCTD,

ONpeaciIsisd e€ memu wu 3aa4yv, KOHTPOJHUPOBATbL W IO MCPC HCO6XOI[I/IMOCTI/I
KOPPCKTUPOBATH npe;maraeMLIﬁ AJIrOpUTM JnencTBuit IIpu  BbIITOJIHCHUUN y‘Ie6HBIX n



UCCIIEIOBATEIbCKUX 33/1a4, BRIOMpaTh Haubosee 3((HeKTUBHBINA CIIOCOO MX PEHICHUs ¢ YIETOM
HOJTY4eHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYIICCTBIIAATD CAMOKOHTPOJIb CBOCH JCATCIIbHOCTH HA OCHOBE CaMOaHaJIu3a u

CaMOOLICHKH.
INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

Hpe,I[MeTHBIe pe3yiibTaThl OCBOCHUA KypCa «OpFaHI/I‘ICCKaH XUMHUA» OTPAKAKOT!

c(hOpMUPOBAHHOCTh MPEJCTABICHUNH O XHUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIU XMMHU B IO3HAHUU SBJICHHUM NPUPOABI, B (OPMUPOBAHUU
MBILUIEHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIHMOHAIBHOW I'PAaMOTHOCTH, HEOOXOIUMOW IJif
pelieHuss MPaKTUYEeCKUX 3a7a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3/10pOBBIO U

MIPUPOJHON CpelIE;

BIIQJICHUE CHUCTEMOM XHMMMUYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOIATaroIINe
HNOHATUS (XMMHMYECKHUM D3JEMEHT, aToM, »JJEeKTpOHHas o0o0JIouka aroma, MOJIeKyIa,
BAJIEHTHOCTb, ~ AJIEKTPOOTPHUIATENIbHOCT, XUMHUYECKas CBs3b, CTPYKTypHas ¢dopmyna
(pa3BépHyTass W COKpaII€HHAs), MOJb, MOJISIpHAsh Macca, MOJISIPHBIH OOBEM, YIIIEPOJHBIN
cKeneT, (YHKIMOHAJIbHAs TpyINa, pajuKai, H30MEepHs, H30Mephbl, TOMOJOTHYECKUH psL,
TOMOJIOTH, YIJIEBOJOPOJBI, KUCIOPOA M a30TCOACPIKALIUE COCAMHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHbIE COETUHEHHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOSHHUS
opranuueckux BemecTB A. M. byriepoBa, 3akOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHMM S3BIK XUMHUHU; MHUPOBO33PEHYECKUE 3HAHUSA, JIEXKAIIUE B
OCHOBC NNOHHMMAaHUSA NPUYUHHOCTU U CUCTCMHOCTHU XHMHUUYCCKHX $[BJ'[GHI/II>1, q)aKTOJ'IOFI/ILIeCKI/Ie
CBEJIEHUS O CBOMCTBaxX, COCTaBe, MOJYYEHHMM U O€30MaCHOM MCIIOJIb30BaHUM Ba)KHEHIINX
OpTraHN4YC€CKUX BCIICCTB B 6BITy u Hp&KTH‘-ICCKOfI JACATCIIBHOCTH YE€JIOBCKA,

c(hOopMUPOBAHHOCTh YMEHHUH BBISIBIISTH XapaKTePHbBIE TPU3HAKHU TIOHITHH, YCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME TIOHATHS IIPU OMUCAHUU COCTABA, CTPOEHUS
Y MPEBPALICHUN OPTraHUYECKUX COCTUMHEHUH;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBIICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOU, COKpamiEHHOW) (OPMYT OPraHUYECKUX
BEILECTB U YPaBHEHUU XUMUYECKUX PEAKIINM, N3rOTaBIMBATH MOJIEIU MOJEKYJI OPraHUYeCKUX
BEIIECTB ISl ULTIOCTPAIIMUA WX XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hopMUPOBAHHOCTH YMEHHI YCTaHABJIMBATh MPUHAJIE)KHOCTh M3y4YEHHBIX
OpPTaHMYECKHUX BEIIECTB IO KX COCTaBYy M CTPOCHHIO K OMpeIeNEHHOMY KIiaccy/Tpyre
COEIMHEHU I (YrIIeBOIOpO/IBI, KHUCIIOPOJT u a30TcoepKaIme COETMHEHMUS,



BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHMS), JaBaTh WM  Ha3BaHUS IO CHUCTEMAaTUYECKOU
Homenkinarype (IUPAC), a Takxke NpHUBOIUTH TPHUBUAIBHBIC HA3BaHHUS OTICIBHBIX
OpPTaHMYECKUX BEIIECTB (ITWJICH, TMPOMHIICH, alleTUJICH, YTUJICHTIUKOJb, TIUICpUH, (PeHom,
dbopManbaerua, aleraibAeru, MypaBbuHasl KUCJIOTa, YKCYCHAs! KUCJIOTa, OJIEMHOBAsI KUCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMaJl, IeJUII0II03a, TIUIMH);

C(bOpMI/IpOBaHHOCTb YMCHUA ONIPCACIATh BUAbL XUMHYECKOU CBS3H B OpTraHu4YCCKUX

COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTHh MOJIOKEHUS TEOPHUH CTPOCHHS OPraHMYeCKHX
BemectB A. M. bytnepoBa s 00bsiCHEHUs 3aBUCHUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMECHHI XapaKTepPH30BaTh COCTaB, CTPOCHUE, (U3MYCCKHE WU
XUMHUYECKHE CBOWCTBA THUIMYHBIX TPEJACTABUTEICH pA3JIMYHBIX KIACCOB OPraHUYeCKUX
BelecTB (METaH, 3TaH, JTWJICH, NMPOIWICH, aleTwuieH, OyraaueH-1,3, merunOyraauen-1,3,
OCH30J1, METAaHOJI, ITAHOJI, STUJICHTIIMKOIb, TJIUICPUH, (HEHOJ, alleTalblIeru, MypaBbHHAs U
YKCYCHasE ~ KHUCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUTI0J03a, aMHUHOYKCYCHas  KHCJIOTa),
WUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXJIy HHMHU YPaBHCHHSIMHU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIMIA C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CBHIPHS
(He(Th, MPUPOJHBIN Ta3, yroib), CIOCOOBl MX MEepepabOTKHM M MPAKTUYECKOEe MPUMEHEHHE
IPOJYKTOB NEPepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHUS MO XHUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM MPOJIYKTa PEAKIMH IO HU3BECTHBIM
macce, 00béMmy, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WM [IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMON 3HAaHUKW OO0 OCHOBHBIX METOJIAX
Hay4HOT'O

MMO3HAaHHA, HUCIIOJB3YCMbIX B XUMHU TPH HU3YYCHHUU BCUICCTB U XUMHUYCCKUX SIBJICHUMN
(Ha6JIIO,Z[CHI/IC, HU3MCPCHUC, DOKCICPUMCHT, MOI[GHI/IpOBaHI/IC), HUCIIOJb30BaThb CUCTCMHBIC
XUMHUYCCKUEC 3HAHUA JId TMPUHATHA peIHeHI/Iﬁ B KOHKPCTHBIX JKHU3HCHHBIX CHTYyallUAX,
CBA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHUCM;

c(hOpMUPOBAHHOCTh YMEHUH COOIIOIaTh MpaBUia MOJIb30BAHUS XUMHUECKOH MOCYI0i U
1abopaTopHBIM 000pYAOBAHUEM, a TAK)KE MPaBUiIa OOPAIEHHUS C BEIECTBAMHU B COOTBETCTBUU
C MHCTPYKIIMSMHU 10 BHIMOTHEHUIO Ta0OPATOPHBIX XUMHUYECKHX OIBITOB;



C(l)OpMHpOBaHHOCTB }’MeHI/Iﬁ IJIAHUPOBATHb U BBIIIOJIHATD XUMHYCCKHI OKCIICPUMECHT

(mpeBpallleHus OpraHMYECKMX BEUIECTB IPU HArpeBaHUHU, IIOJyYEHUE OHTUIEHA U
M3YYEHUE €T0 CBOMCTB, KAYECTBEHHbIE PEAKIIUU OPraHMYECKHUX BEIECTB, JeHATypalus OEIKOB
IpY HarpeBaHWM, LBETHBIE pPEAKIUU OCJIIKOB) B COOTBETCTBHM C TpaBHJIAMH TEXHUKH
0e3omacHOCTH MpH OOpallleHuu C BeHleCTBaMU U JAOOPAaTOPHBIM  0OOPYIOBAHHEM,
NPEICTABIATh PE3yNbTaThl XUMHYECKOTO SKCIepuMeHTa B (opMe 3ammcu  ypaBHEHHM
COOTBETCTBYIOIIUX peakluii u GopMyIupOBaTh BBIBOJII HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OPMAILIHUIO,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nHpopmaruu, HTEpHET U IpyTuX);

c(OpPMUPOBAHHOCTh YMEHHI COOMIOaTh MpaBUiIa JKOJIOTUYECKH IIETIECO00pa3HOTO
MOBEJICHUsI B OBITY M TPYIOBOM JEITEILHOCTH B LENSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY’Karolllel MPUPOJHON Cpesibl, 0CO3HABATh ONACHOCTh BO3JCHCTBUS HA YKUBBIE OPTraHU3MBI
ONpeAeNEHHBIX OPraHUYECKUX BEIIECTB, NMOHMMAas cmbicia mokazarens [IJIK, noscHsaTe Ha
puMepax CrocoObl YMEHbBIICHUS U TPEIOTBPAIICHHUS X BPEIHOTO BO3JICHCTBHUSL HA OPTaHU3M
YEJI0BEKa;

JUIA 06yanOIIII/IXC$[ C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHHUEC IMPHUMCHATH
3HAaHUSA 00 OCHOBHBIX AOCTYIIHBIX METOaX IMO3HAHHA BCIICCTB U XUMHWYCCKUX HBHGHI/Iﬁ;

JUISL CJENbIX W CJIa0OBUIAIIMX OOYydYarolUXCs: YMEHHE HCIO0JIb30BaTh peabedHO-
TOYEUHYIO

cucremy o0o3HaueHuit JI. bpaiins 11s 3anucu Xxumuueckux Gopmy.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OcBOeHUs Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O XWMHUYECKOW COCTaBISIONIEH ECTECTBEHHO-
HAyYHOW KApTUHBI MHpA, POJIM XUMHH B TO3HAHWUU SIBIEHUH NPUPOIBI, B (HOPMUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW I'PAaMOTHOCTH, HEOOXOIUMOW IJis
peleHrs] TMPAKTHYEeCKUX 3a7a4 W HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarollne
MOHATHUS (XUMHUYECKHUI 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIIH aTOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJISIPHBIA OOBEM, BaJE€HTHOCTH, DJEKTPOOTPUIIATEIHLHOCTh, CTETICHb



OKHCJICHUSI, XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, METAJUIMYECKas, BOJOpPOAHAs),
KpUCTAJJIMYECKass pemETKa, TUIBl XMMUYECKUX  peaklMid, pacTBOp, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAsT AUCCOLMALIMS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKOH  peakIMh, XUMUYECKOEe paBHOBECHE); TEOPHUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JauccolManuu, nepuoanueckuid 3akoH [J[. WM. MenpaeneeBa, 3akoH
COXpaHEHMsI MAacChl BEILECTB, 3aKOH COXPAHEHHs U MPEBPAILLEHUSI SHEPTUU MPU XUMUYECKUX
peaKHI/ISIX), 3aKOHOMCPHOCTH, CUMBOJIMYECKUH S3BIK XUMHHU, MHUPOBO33PCHYCCKUC 3HAHMUA,
JeKale B OCHOBE TOHMMAaHUs NPUYMHHOCTH U CHCTEMHOCTH XHMHMYECKUX SIBICHUH,
(aKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYECHUH U 0€30IIaCHOM HMCIIOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

Cq)OpMI/IpOBaHHOCTb YMCHI/Iﬁ BBIABJIATD XapPAKTCPHBIC IIPU3HAKKU HOHHTHﬁ, YCTaHAaBJIMBATb
HUX B3aMMOCBA3b, HMCIIOJIB30BATh COOTBCTCTBYIOIIUC IMOHATUA IIPHU OIIMCAHHWU HCOPTraHUYCCKHUX
BCIICCTB U UX HpeBpameHHﬁ;

c(OpPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI) CHUMBOJIMKY ISl COCTABIICHMS
dopMynn BelIECTB M YpaBHEHMH XHMHYECKHMX pPEaKIMH, CHCTEMAaTHYEeCKyld HOMEHKIIATypy
(IUPAC) u TpuBHaJibHblE Ha3BaHUS OTAEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCTIBIN T'a3, aMMHaK, raméHas U3BeCTb, HErau€Has H3BECThb, NMUThEBas COJAA, MUPUT U

Apyrue);

c(hOpMUPOBAHHOCTh YMEHHI OMNPENEIsATh BAJICHTHOCTb M  CTENEHb OKHUCJICHHS
XUMUYECKHX 3JEMEHTOB B COEIUMHEHUSIX pa3IMYHOTO COCTaBa, BHJ XHUMHUYECKOW CBS3HU
(xoBasieHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOIHAS) B COCAMHEHUSIX, TUI KPUCTAIUIMYECKON
pemEéTKH KOHKPETHOTO BEIIeCTBAa (aTOMHasl, MOJIEKYJsIpHAs, HMOHHAs, MeTaTu4yecKas),
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIUBATH NMPUHAJIC)KHOCTh HEOPTAHUUECKHUX BEIIECTB
M0 UX COCTaBYy K ONMpeAeNEHHOMY KIIACCy/TPYIINe COeAMHEHUN (MMPOCThIe BEIIECTBA — METAILIBI
Y HEMETaJUIbl, OKCUJIbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHMHM pacKpbIBaThb CMBICI HepUOAMYEcKoro 3akoHa /Jl.
W. MenneneeBa M JEMOHCTPUPOBaTh €ro CHCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO H
HMPOTHOCTUYECKYIO (PYHKIINY;

cOPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMUYECKHUX A1eMEeHTOB 1—4 nepuonos Ileproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB /1.
1. MenzeneeBa, HCIONb3ysl MOHSATHS «S-, P-, d-DIIEKTPOHHBIE OPOUTAIM», «IHEPTETUUECKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XMMHUYECKHUX JJIEMEHTOB M HUX
COCIMHEHUH 110 IlepuoaaM M rpynmnaM llepruoauyeckoi CUCTEMbl XUMUUYECKUX JIEMEHTOB /JI.
W. Mengeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE
CBOICTBAa HEOPraHMYECKUX BEIIECTB pPaA3INYHBIX KJIACCOB, INOJATBEP)KIATh CYLIECTBOBAHME
FEHETUYECKON CBS3M MEXAY HEOpraHM4eCKMMM BEIIECTBAMHU C IOMOUIbIO YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMHUECKUE PEAKIUH IO Pa3IUYHbIM
NpU3HaKaM (YUCIIy M COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3(PQeKTy peakuuu,



U3MCHCHHUIO  CTCTIICHEW  OKHUCIICHHS  JJIEMEHTOB, OOpPaTHMMOCTH  PEaKIUH,  YYacTHIO
KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABJIATh YPABHEHUSI PEAKIIUN PA3IMYHBIX TUIIOB, MOJTHBIC
U COKpalll€HHbIE YPaBHEHUS peakliii HOHHOrO OOMEHa, YUUThIBasl YCIOBUS, P KOTOPBIX 3TU
peakLMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MNPOBOAUTH PEAKIUH, MOATBEPXKAAIONINE KayeCTBEHHbBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEHIECTB, pPACIO3HABATh OMNBITHHIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpPMHUPOBAHHOCTb YMEHUI pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii OCPEICTBOM COCTABIIEHHS dJIEKTPOHHOIO OajlaHCca ATUX peaKLuii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYIECKOU PEAKITUU OT
pa3sTUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XUMHUYECKHE IIPOLIECCHI, JIeKallue B
OCHOBE ITPOMBIIIIJIEHHOTO MOJTYYEHHsI CEpHOM KUCIOThI, aMMHUaKa, a TaKKe cPOPMUPOBAHHOCTD
npecTaBiIeHui 00 OOLMX HAy4YHBIX NMPUHLUIAX U SKOJIOTMYECKUX MpoOiIeMax XUMHUYECKOIro
IIPOU3BO/ICTBA;

C(l)OpMHpOBaHHOCTB yMeHI/Iﬁ MPOBOAWTD BBIYUCIICHUS C UCITIOJIB30BAHUEM IMOHATHA

«MaccoBasi J10Jid BEIIECTBa B PacTBOPE», 0OBEMHBIX OTHOLIEHUN ra3oB NMPH XUMHUYECKUX
peaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
Wi 00bEMY OJJHOTO U3 yYacTBYIOIIMX B PEAaKLMHU BEIIECTB, TEIUIOBOro 3¢ (dekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHUN COOJII0IaTh MTPaBUiIa MOJB30BAHUS XUMHUECKOU MOCYI0ON 1
1abopaTopHBIM 000pyAOBaHKEM, a TAK)Ke MpaBUiIa OOpAIlEHHUs C BEIIECTBAMU B COOTBETCTBHUH
C MHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

Cq)OpMHpOBaHHOCTB YMGHHfI IUIAHUPOBATG W BBIIIOJHATD XUMHYECKHI SKCIICPUMCHT
(pa3nokeHue TMepoKCcHIa BOJOPOJa B TNPHUCYTCTBUM KaTalu3aTropa, ONpEIENCHHE CpPeJibl
pPacTBOPOB BEIIECTB C TIOMOIIBI0 YHUBEPCATBHOTO HHIMKATOPA, BIUSHUE Pa3IHIHbIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOH peakIiH, peakiMd HOHHOTO OOMEHa, KaueCTBEHHbIC pEaKkIu Ha
cynbdart-, kKapOOHAT- W XJOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHNUE YKCIIEPUMEHTATbHBIX
3agad no TemaMm «Mertamiel» U «Hemeramnasl») B COOTBETCTBHM C TNPABWIIAMU TEXHUKHU
Oe3omacHOCTH MpH oOOpallleHuu C BeHleCTBAMU U JTAOOPaTOpPHBIM  00OPYIOBAHHUEM,
NpPEJCTaBIATh PE3yNbTaThl XUMHMYECKOIO SKCIIepUMeHTa B (opMe 3amMcu ypaBHEHHH
COOTBETCTBYIOIIUX peakluii U GOopMyIUpPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAILIUIO,
MOJIyYaeMyI0 M3 pPa3HbIX HCTOYHHMKOB (CpelcTBa MaccOBOM KOMMYHMKaiuu, MHTepHeT u

ApYyTruX);



No

/o

c(hOpMUPOBAHHOCTh YMEHUH COOIIOIATh MTPaBHIIa SKOJIOTUYECKH 11€JIeCO00pa3HOro

IIOBCJACHUSA B 6I)ITy u TPYHOBOﬁ ACATCIIBHOCTH B LCIIAX COXpPaHCHHUSA CBOCTO 3J0POBbIA U
OKp}I)KaIOH_[eﬁ HpHpO,Z[HOﬁ Cpelbl, OCO3HABATb OIIACHOCTDb BOSI[CIZCTBHH Ha KUBbLIC OPraHHU3Mbl

OHpCI[GJ'IéHHBIX BCIICCTB, IMOHMUMAasA CMBICJI IIOKa3aTClIA HHK, MMOsACHATH Ha IPHUMCpPaAx
CIIOCOOBI YMCHBIICHUS U ITPEAOTBPALICHUA UX BPCIHOI'O BOSﬂCﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA,

JJIsA O6yanOIIIHXCSI C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHHUC IMPHUMCHATH
3HaHHsI 00 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMO3HAaHHWA BECHICCTB U XUMHUYCCKUX HBHGHI/If/'I;

JUISL CIICTIBIX M CIA0OBUIAIIMX OOYYarolIuXcsi: yMEHHE HCIOJb30BaTh peabedHO-
TOYCUHYIO

cucreMy o6o3Hauenuit JI. bpaitns nis 3anucu xumudeckux Gopmys.

TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

HaumenoBanue KonuuecTBo yacoB DnexTpoHHbIe (1IUPPOBLIE) 00P:

pasieyioB U TEM KonTponbubie [IpaxTrueckue
IIPOrPaMMBI Bcero paboThI paboThI

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHH4YeCKOM XMMHHU
1.1 Tpeamer 3 0 0 https://academy- content.apkpro.ru/lesson

OpPraHNYeCcKOM XMMHUHU. efb16fa49f6a
Teopust crpoeHus

OpPraHUYECKUX

coeauHeHuit A. M.

byrneposa

Hroro no paszneny 3

Pa3nen 2. YraeBonopoabt
2.1 IpenenvHbie 2 0 0 https://academy- content.apkpro.ru/lesson.

YIJIEBOIOPOIBI — ed82fcaddd02
aTKaHbI

2.2 HenpenenvHbie 6 0 1 https://academy- content.apkpro.ru/lesson

YIJIEBOIOPOIBI: 18dc1cfh9399
AJIKCHBI, aTKAMCHBI,
AJIKUHBI

2.3 ApomaTtnyeckue 2 0 0 https://academy- content.apkpro.ru/lesson

YTIEBOIOPOIBI c3ddal9feefd

2.4 TlpupoaHsie 3 1 0 https://lesson.edu.ru/04/10

UCTOYHUKHU
YII€BOJAOPOIOB U UX


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

No HaumenoBanue

I/l pasJenoB

H TCM KoHTposbHbIe

IIPOrpaMMEI Bcero paboThI

nepepabdoTka

Hroro mo pazneny 13

KomngecTBo yacos

[IpakTrueckue
paboThI

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crouptel. @enon 3 0

3.2 Anpneruasl.
KapOonossie

KHUCHOTEL. CI10KHBIE

3UpHI
3.3 VrueBosl

Utoro no pazneny 13

Pa3znen 4. A3oTconepxkaimye OpraHudecKkue coe{uHeHust

4.1 AMUHBI.

3 0

AMUHOKHUCIOTEL.

benxu

Htoro no pazneny 3

Pa3znea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS

5.1 ITimactMmaccsl.

2 0

Kayuyxu. Bonokna

Hroro mo pazueny 2
OBIIEE KOJIMYECTBO 34 2

YACOB I10
[NPOTPAMME

DnektpoHHbIe (IUPPOBBIE) 0OD:

https://academy- content.apkpro.ru/lesson
c04fa471694f

https://academy- content.apkpro.ru/lesson
ch7ae5858h90

https://academy- content.apkpro.ru/lesson
01d2e212d4d0

https://academy- content.apkpro.ru/lesson
9205f201b73e

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

11 KJIACC
Ne  HaumeHoBaHUE pa3/ieioB U TEM KonunuectBo yacos O7eKTpoHHbIE (11H(
i/ HpOTpaMMBl Bcero Kourponbusie [IpakTuueckue

paboThI paboThI

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

1.1 CtpoeHue aTOMOB. 3
Ilepuoauueckuii 3aK0H U
[lepnonnueckas cucrema
XUMHYECKHX 3j1eMeHToB J[. 1.
MenpaeneeBa

1.2 Crpoenue BemecTBa. 4
MHoroo6pasue BeecTB

1.3 XumMHuecKHe peakinu 6

Hroro no pazneny 13

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

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

https://lesson.edu.ru/04/10 https://re
https://resh.edu.ru/subject/lesson/59

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


https://academy-/
https://academy-/
https://academy-/
https://academy-/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/lesson/4938/start/15
https://resh.edu.ru/subject/lesson/5912/start/92
https://lesson.edu.ru/04/10

Ne  HaumeHoBaHUe pa3/elloB U TEM KonnuecTtBo uacos OnexTpoHHbIE (11|

n/m HpOTpaMMBl Bcero KonrpospHbie IIpakTudeckue
paboThI paboThI

Pa3znen 2. Heopranuueckasi Xumusi

2.1 Mertamsl 6 0 https://lesson.edu.ru/04/10 https://re
https://resh.edu.ru/subject/lesson/34
https://resh.edu.ru/subject/lesson/34
https://resh.edu.ru/subject/lesson/58
https://resh.edu.ru/subject/lesson/35
https://resh.edu.ru/subject/lesson/49

2.2 Hemerauisl 9 1 https://lesson.edu.ru/04 /10 https://ri
https://resh.edu.ru/subject/lesson/59

2.3 CBs13b HEOPTaHUYECCKUX U 2 0 https://lesson.edu.ru/04 /10 https://r

OpPraHUYeCKUX BEIICCTB https://resh.edu.ru/subject/lesson/63

https://resh.edu.ru/subject/lesson/59
https://resh.edu.ru/subject/lesson/55

Uroro mo pazneny 17 https://lesson.edu.ru/04/10

Paznen 3. Xumus u )Ku3Hb

3.1 Xumus v Ku3Hb 4 0 0 https://lesson.edu.ru/04/10 https://re

Hroro no pazneny

OBILIEE KOJIMYECTBO 34 2 3

YACOB I10 ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 11 kiace/ Pynsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «M3narenscTBo
«I[Ipocsenienne»
* Xumus, 10 kimace/ Pymsurtuc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «l3narenscTBo

«I[Ipocsenienne»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA


https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/lesson/3523/start/15
https://resh.edu.ru/subject/lesson/3479/start/15
https://resh.edu.ru/subject/lesson/3493/start/15
https://resh.edu.ru/subject/lesson/5814/start/15
https://resh.edu.ru/subject/lesson/3534/start/15
https://resh.edu.ru/subject/lesson/4961/start/15
https://lesson.edu.ru/04
https://resh.edu.ru/subject/lesson/5939/start/15
https://resh.edu.ru/subject/lesson/5913/start/15
https://lesson.edu.ru/04
https://resh.edu.ru/subject/lesson/6479/start/15
https://resh.edu.ru/subject/lesson/6332/start/15
https://resh.edu.ru/subject/lesson/5911/start/15
https://resh.edu.ru/subject/lesson/5581/start/15
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/lesson/3504/start/15

Xumusi(6a30BblilypoBeHb). Peann3anus o0pa3oBaHus: METOJUYECKOE TocoOue sl yauTess /
Kasepuna A. A., [Inuyruna I'.B.; nox pexn.I'. B. [Tnuyrunoii. M. : ®I'BHY «Muctutyt

cTpareruu pazsutus oopazosanust PAO», 2022 81 c.:u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Ypok (P3LWL) https://resh.edu.ru

Ypok (HcnopTtan) https://nsportal.ru

(AKnacc) https://www.yaklass.ru

Bugeoypok (MHTEPYPOK): https://interneturok.ru
MpeseHTaumsa (MHgoypok) https://infourok.ru
Bubnunoteka LJOK https://m.edsoo.ru
Mpes3eHTaums (3HaHWo) https://znanio.ru

Pewy EI3: https://ege.sdamgia.ru/

Ypok : https://urok.1sept.ru

Ypok, npeseHtaumu:https://multiurok.ru
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