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HOACHUTEJBHAA 3AIINCKA

[Iporpamma o XMMUU Ha YpOBHE CpeAHEro odiiero oopasoBaHusi pazpaboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «OO6 oOpa3oBaHuu B
Poccuiickoit  ®enepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSA  (eaepabHOM
oOpasoBarenbHON TMporpamMmbl  cpenHero obmiero oopazoanust (POII  COO),
npecTaBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBaTtensHoM ctangapre COO,
¢ yuérom KoHuenuuu npenogaBanusi yueOHOro npeamMera « XuMus» B 00pa3oBaTeIbHBIX
opranm3anusix Poccuiickoii ®enepanuu, peaau3yrolMX OCHOBHBIE O0Opa30BaTelIbHBIC
IPOrpaMMbl, 1 OCHOBHBIX IMOJIOXKEHUN «CTpaTeruu pa3BUTHs BocnuTanusa B Poccuiickoii
®epnepanuu Ha niepuon A0 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXOJOB K pa3pabOTKe MpOrpamMMbl 10 XMMHH, K OINpPEACIICHUIO OO0IIei
CTpaTeruu OOy4eHMs, BOCIUTAHMUS WU Pa3BUTUS OOy4alOIUXCS CPEACTBAMU y4eOHOTO
npeamera «Xumusi» st 10-11  kimaccoB Ha  0a30BOM  YpOBHE  COCTaBUIIU
KoHnentyanbHele mojoxkeHus OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJIEp)KaHus, pe3yJabTaTOB O0Oy4YeHHsT M TpeOOBAaHUN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE 00pa3zoBaHUE, MOJY4a€MOE BBIMYCKHHKAMU 00I1€00pa30BaTEIbHON
OpraHu3alllM, SIBISETCSA HEOThEMJIEMON 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIyKHUT
3aBEpPIIAIOIIMM JTAallOM pealu3aldyd Ha COOTBETCTBYIOUIEM €My 0Oa30BOM YpPOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHON CHCTEME XMMUYECKOTO 00pa3oBaHus. JTU
LHEHHOCTH KacarTCsl MO3HaHWS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHMS MHUPOBO33PEHUS U
oOmIel KyJlbTyphl YEJIOBEKAa, a TAKXE 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K
CBOEMY 3JI0pOBbIO W TMpPUPOJHON cpene. Peanusyercs xumuyeckoe o0pa3zoBaHuE
oOyyaroluxcsi Ha YPOBHE CpedHEero oOmero oOpa3oBaHMsI CPEACTBAMH Yy4eOHOIO
npeaMeTa « XUMHs, COAEPKAHUE U ITOCTPOEHUE KOTOPOIO ONPEIEIEHBI B IPOrPAMME IO
XUMUU € YYETOM crHenudUKd HAyKd XUMHUM, €€ 3HaYeHUs B MO3HAHUU TPUPOJBI U B
MaTepHaNbHOW KHM3HMU OOIECTBAa, a TAaKkKEe C y4E€TOM OONMX IeJeH W TMPUHIUIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro o0I1ero oopa3oBaHus B
Poccuiickon ®enepanum.

XUMHSI KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPAaeT 0coOyr posib B
COBPEMEHHOW IMBUJIM3ALIMM, B CO3JaHUM HOBOM 0a3bl MaTepuanbHON KyiabTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIJIEHUS, B CO3/1aHHE
LEJIOCTHOTO TPEJICTaBICHU 00 OKpYXKAaIIeM MHUpPE Kak O E€IUHCTBE NPHUPOABI U
YyeJoBeKa, KOTopoe (opmMupyercs B XMMUM Ha OCHOBE IMOHMMAaHHUS BEUIECTBEHHOTO
COCTaBa OKPYXAIOILIEr0 MUPA, OCO3HAHUSI B3aUMOCBSI3H MEXY CTPOEHUEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUS.

TecHO B3auMOAEHCTBYS C JAPYTMMH €CTECTBEHHBIMH HayKaMHu, XHMUS CTaja
HEOTHEMJIEMOM YaCThi0O MUPOBOU KYJbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TPy
¥ KU3HU KaXXJI0TO WieHa obmiecTBa. CoBpeMeHHass XUMUS KaK HayKa CO3ujaTeIbHast, Kak
HayKa BBICOKMX TEXHOJIOTWI HampaBlieHa Ha pelieHue TIOO0ATBHBIX MPoOIeM
YCTOMUYHUBOTO PAa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM, DSHEPIETUYECKOM, MHUIIEBOM,
HKOJIOTUYECKOM 0€30IaCHOCTH M OXPaHbI 310POBBS.



B cootBeTrcTBHM ¢ 00IIMMU LEISIMU U IPUHLIMIIAMEI CPEIHEr0 00LIeEro oOpa3oBaHUs
comepkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BbIi  ypOBEHb H3YUYECHHS)
OPUEHTUPOBAHO NPEUMYILECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluxcs,
HEOOXOQUMYI0O UM JJisi BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIIEHUIHOIO
BKJIFOUEHUS B KU3Hb COLMYMa, IPOJOJDKEHNUs 00pa30BaHus B Pa3IMYHbIX 00JIaCTAX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CoCTaBIAIOMKMU MPeAMETa « XUMUS» SIBISIIOTCS 0a30BbIe Kypchl — «Opranudeckas
xumusi» 1 «OOImIasi 1 HeopraHMYeckass XUMHUSD», OCHOBHBIM KOMIIOHEHTOM COJAEpKAHUS
KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHUM IO HEOPraHUYECKOM
XUMUU (C BKJIIOYCHWEM 3HAaHWA ©W3 OOmeld XWUMHU) W OPraHWYECKON XWMUH.
®opMUpOBaHUE JTAHHOM CHCTEMBI 3HAHMM MpPU HM3YYEHHUH NpeaMeTa O00eCleurBaET
BO3MO>KHOCTh PACCMOTPEHHUS BCETO MHOTOOOPAa3us BELIECTB HA OCHOBE OOIIMX MOHATH,
3aKOHOB U TEOPUH XUMUHU.

Crpykrypa conepxaHus KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyecKkas XUMHsh» c(hopMHUpOBaHA B IPOrpaMMe 110 XUMUU HA OCHOBE CUCTEMHOI'O
nojaxoJa K H3YYEHMIO Yy4yeOHOro Marepuaja U 0O0yCJIOBJI€HAa HCTOPUYECKU
00OCHOBAaHHBIM PAa3BUTHEM 3HAHUN Ha ONPEICIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B
Kypc€ OpraHWYECKOM XMMHM BEIIECTBA PACCMATpUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHHSI OPTAHUYECKUX COCNUHEHUN, a TAKXKE HAa YPOBHE CTEPEOXNMHYECKUX U
AIIEKTPOHHBIX MPEJICTABIEHUN O CTpOeHHH BewecTB. CBeaeHus 00 u3ydaemMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOAOPOJAOB JI0 CIOXHBIX OHOJIOTMYECKH
aKTHBHBIX COEQUHEHHM. B Kypce OpraHM4eckod XHWMHHM MOJYy4arOT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOrO 00IIEro o00pa3oBaHUsi MEpBOHAYAIbHBIC
NPEICTABICHUS] O XHWMHUYECKOW CBSI3M, KJIaCCU(UKAIMOHHBIX IPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUs], O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yrjaoMm 3peHuss B ImpeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTcsi M3y4EHHBI Ha ypOBHE OCHOBHOrO 00miero oOpa3oBaHMs
TEOPETUYECKU MaTepual U (aKTOJIOTMYECKUE CBEACHMS O BEIIECTBAX M XWMUYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «OO011as 1 HeopraHuyeckas XuMus» 00y4aronumcst
IIPEAOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYEHUE NIEPUOAMYECKOIO 3aKOHA C
OOILIETEOPETUYECKUX M METOJO0JIOTHUECKUX MO3ULUNA, TIyOKe MOHSATh HCTOPUYECKOE
u3MeHeHne (QYHKIMH OTOro 3akoHa — OT o0OoOmaromed a0 OOBsICHSIOWENH Hu
MIPOTHO3UPYIONIEH.

Envnas cucrtema 3HaHMM O BaXHEWIIMX BENIECTBAX, MX COCTaBE, CTPOECHUH,
CBOWMCTBAaX W MNPHUMEHEHHUH, a TaKXKE O XUMHUYECKHX pEaKUUsAX, HUX CYIIHOCTU H
3aKOHOMEPHOCTSAX MNpPOTEKaHus AomnojHsAeTrcs B Kypcax 10 m 11 kimaccoB anemeHTamu
COZAEP/KAHUS, UMEIOIINMHU KYJIbTYPOJOTHUECKUNA U NMPUKIIAJIHON XapakTep. JTU 3HAHUS
CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XUMHH C APYTMMHU HayKaMH, PacKpbIBaloT €€
pOJb B TMO3HABATEJbHONM M MPAKTUYECKOM JESTENIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCIHUTAHUIO YBa)XEHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPUHU U MPAKTUUECKUX
OPUJIO)KEHUH XUMHH, TOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOILECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpoOJeMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBAThH
UHGOPMAIMIO U MIPUMEHSTH €€ JJIs1 IOTIOIHEHUS 3HAHUM, PEeIICHUSI HHTEIIEKTYalbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIEIOBAaTENbCKUX 3a7ad. B 1enom copepxkaHue y4yeOHOTro



npeaMeTra «XUMHsS» JTaHHOTO YPOBHSI M3YUYEHHUS OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE Yy
00y4Jaroumxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi MTOHUMaHUs GUI0CODCKUX UACH, TaKUX
KaK: MaTepuajbHOE  E€IMHCTBO  HEOPraHMYECKOT0 W OPraHUYecKoro  MHpa,
00YCJIOBIIGHHOCTh CBOMCTB BEIIIECTB HX COCTABOM M CTPOCHHEM, I103HABAEMOCTh
IPUPOAHBIX SBJICHUN IMYTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUHM MEXITYy HOBBIMU
dbakTaMl U TEOPETUYECKUMHU TPEIMOCHUIKAMH, OCO3HAHUE POJIM XWMHH B PEIICHUU
IKOJIOTUYECKUX MPOOJIeM, a Takke MpobsieM cOepekeHUs IHEPreTHUYECKUX PEeCypCoB,
CBIPBSI, CO3/ITAaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.

B mane pemieHus 3amad BOCTIMTAHUS, PAa3BUTHS M COIMATU3ANNHA O0YUYaIOIIUXCS
MPUHATHIC MPOTPAMMOM M0 XMMHH TTOIXO0JIBI K ONPEACICHUIO CONECPKAHUS U TIOCTPOCHUS
mpeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHNE YHUBEPCATBHBIX YUYCOHBIX JICUCTBHM,
uMeroIuX 0a30Bo€ 3HAUYCHUE ISl PA3JIMYHBIX BUIOB JESITEIHOCTHU: PEIIEHUs MPpo0IeMm,
MOKCKa, aHalin3a U 00paboTKu HH(OpPMAIIMK, HEOOXOAUMBIX JIJISl MPUOOPETEHUS OIbITa
MPAKTUYECKON M HCCIEI0BATEILCKONW JESITENIbHOCTH, 3aHMMAIOIIECH Ba)XKHOE MECTO B
MO3HAHUU XUMUH.

B npakTtuke npenoaBanusl XMMHUH Kak Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus,
TaKk U Ha ypOBHE CpefHero oOIiero oOpa3oBaHus, MIPU ONMPENEICHUU COJIEpPKATeIIbHON
XapaKTEPUCTHKU  TICJICH HW3Y4YCHUS TpeaMeTa HaIpaBICHHEM IEPBOCTEIIEHHOMN
3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (POPMHUPOBAHNE OCHOB XMMHUYECKONW HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKON JESITeIbHOCTH YeIOBEeKa M Kak
OJHOTO W3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C METOIMYECKOM TOYKH 3PEHUS TaKOU
MIOJIXOJ] K OTIPEACTICHUIO IIeJIel N3YUeHHUs ITPeIMeTa SIBISICTCS BIIOJIHE OMPaBIaHHBIM.

CorylacHO TaHHOW TOYKE 3PEHUS TJIABHBIMH IEISIMU U3YYCHUS MpeaMeTa « XUMUD»
Ha 6a3oBoM ypoBHe (10-11 ki1.) sIBNIAIOTCA:
dbopMUpPOBAHUE CHCTEMbl XHUMHUYECKHMX 3HAHWW KaK BaXKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOI JIEKAT KIIFOYEBBIC TMOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI U TEOPUM XHUMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTU JOCTYITHBIX OOOOIIEHUH MHPOBO33PEHUECKOT0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,
dbopMHpoBaHUE W PA3BUTHUE MPEJICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUH, HEOOXOIUMBIX I PHOOPETCHHSI YMECHHIA OPUCHTHUPOBATHCS B
MHUPE BEIIECTB U XUMUYECKUX SIBICHHH, UMEIONINX MECTO B TIPUPOJC, B MPAKTHICCKON 1
MMOBCEIHEBHOM KU3HH;
pa3BUTHE YMEHUH M CHOCOOOB [IEATENbHOCTH, CBS3aHHBIX C HAaOMIOJACHHEM W
OOBSICHEHMEM XUMHYECKOTO OJKCIEPUMEHTa, COONIIOJIEHHEM TMpaBuil 0e30macHoro
oOpallleHHsI C BEIIeCTBAMHU.

Hapsimy ¢ »TuM, cojepkaTelbHas XapaKTepUCTHKa LeJIed W 3aaad H3ydeHUs
npeaMeTa B MpOorpaMMme M0 XWMHUHM yYTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUH C
HOBBIMH TIPUOPUTETAMH B CHCTEME cpeaHero oomero oOpasoBanusi. CeromHs B
MPETNoJIaBaHNM XUMUU B OOJbIIEH CTENEHU OTHAETCS MPEANOYTCHHE MPAKTUYECKON
KOMITOHEHTE COJIepKaHusi OOy4deHHs], OPUEHTUPOBAHHOW HA TMOJTOTOBKY BBITYCKHUKA
o01meo0pa3oBaTeIbHOM  OpraHM3alliM, BIAJCIONEro He HabopoM 3HaHUM, a
(GYHKIIMOHATBPHOM T'PAMOTHOCTBIO, TO €CTh CIOCO0AaMH W YMEHHSIMHU aKTHBHOTO



MOJIYYeHUS] 3HAHUM M MPUMEHEHUS! UX B PEAbHOM KU3HU JUJISl PEIICHUS] MPAKTUYECKUX
3a/1ay.

B cBs3u ¢ 3TUM NpU M3Y4YEHUU NpeaMera «XUMUs» JIOMUHHUPYIOIIee 3HAUCHHE
pUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

ajantamnus OO0yYalolUMXCs K VYCIOBHSIM JMHAMHUYHO pPa3BHUBAIOLIETOCS MHUpA,
dbopMUpOBaHNE WHTEIIEKTYalbHO Pa3BUTONM JTUYHOCTH, TOTOBOM K CaM0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHUEM;

dbopmupoBaHrEe y OO0YYAIONIUXCS KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHITUN),
UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE ISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEIICHUS
npobiieM, TIOWCKa, aHaliM3a © 00paboTKM uWHGPOpMAalMU, HEOOXOJUMBIX Jif
NpUOOPETEHUsT OMbITAa JEATEIBHOCTH, KOTOpas 3aHUMAET BaXHOE MECTO B IO3HAHHUU
XMMHH, a TaKXKe Il OLUEHKU C MO3ULUI SKOJIOrMYecKod Oe30MacHOCTH XapakTepa
BJIMSIHUSL BEIIECTB MU XMMHYECKHX IPOLECCOB HA OPraHU3M 4YeJIOBEKa U IMPHUPOIHYIO
cpeny;

pa3BUTHE I[IO3HABATENIBHBIX HWHTEPECOB, HMHTEIUICKTYaIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTE O0O0y4YaromMXcs: CIOCOOHOCTH CaMOCTOATENBLHO IPUOOpPETaTh HOBBIC
3HAaHUS TI0 XMUMHH B COOTBETCTBHHU C XU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHBbIE HH(OPMALMOHHBIE TEXHOJIOTUM MJIi TOWCKa M aHanmu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupoBaHre W pa3BUTHE y OOYYAIOIIUXCS AaCCOIUMATHBHOTO M JIOTUYECKOTO
MBIIUICHHUSI, HaOMIOAATENbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMBI, B YACTHOCTH, TMpPHU I[UIAHUPOBAHUU H TMPOBEACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE Y 00y4aronmxcs yOeXIEHHOCTH B T'YMaHUCTUYECKOW HANpaBICHHOCTH
XUMUH, €€ BaXHOW POJM B pEHICHUU TIOOATBHBIX MPOOJEM PalMOHAIBEHOTO
IPUPOJIOTNIONB30BAHUS, TIOMOJIHEHUSI OJHEPreTHUECKUX pPECYypCOB U COXPAHEHHUS
OPUPOJITHOTO PABHOBECHS, OCO3HAHMUS HEOOXOJUMOCTH OEpEeKHOro OTHOILEHUs K
OpUpOJIE M CBOEMY 3J0pPOBbIO, a TaKkKe MPUOOPETEHHsI OMbITa HCHOJb30BaHUS
MOJIYYCHHBIX 3HAHWM MJI TPUHATHAS TPAMOTHBIX PEIICHHM B CUTYyalUSX, CBS3aHHBIX
C XUMUYECKUMU SBIICHUSIMH.

B ydebHOM miaHe cpegHero oOimiero oOpa3oBaHUsI MPEAMET «XUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM o0macTu « EcTecTBEeHHO-HAYUHBIE TPEAMETHI.

OO1iee 4KCIIO YacoB, OTBEAEHHBIX I M3YYEHHS XUMHUHU, Ha 0a30BOM YpPOBHE
cpeaHero oodmiero odpazoBaHus, cocrariseT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 knacce — 34 yaca (1 yac B Hezento).

COJEP)KAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOl XUMHHI

[Ipenmer opraHuueckod XUMHM: €€ BO3HHUKHOBEHHE, pa3BUTHE U 3HAUYCHUE
B TIOJyYEHUU HOBBIX BEUIECTB M MaTepHajoB. Teopusi CTPOCHHsS] OPraHUYEeCKHUX
coenuaennii A. M. BytnepoBa, €€ ocHoOBHbIe mONOXkeHUsA. CTpyKTypHBIE (DOpMYIIBI



opraHu4eckux BemiecTB. ['omonorus, mzoMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX
COECIMHEHMSIX — OJIMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBienne o KiacCU(PUKAMU OpraHudeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEJAMHEHUHN (CHCTEMAaTHYeCKasl) U TPUBUAIbHBIC Ha3BaHUS Ba)KHEUIIMX
IIPEICTABUTENIEH KJIACCOB OPTaHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIbHBIE ~ METObl M3YYEHMS] BEIIECTB W WX M[PEBPAIICHUI:
O3HaKOMJIEHHE ¢ o0Opa3llaMy OpPraHMYeCKUX BEIIECTB W MaTepualaMH Ha WX OCHOBE,
MOJICJIMPOBAHUE MOJEKYJ OpraHMYECKUX BEIIECTB, HAOJIOJIEHHE U  ONHCAHHUE
JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKHUX BEIECTB IPU HarpeBaHUHU
(m1aBieHue, 0OyrIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psAl. MeTaH U 3TaH — MpOCTEUIINe
IPECTAaBUTENN AJKAHOB: (PU3NYECKHE U XMMHUECKHE CBOMCTBA (peakUuu 3aMeUIeHUs U
rOpEeHUs), HAX0XKJICHHUE B IPUPOJIE, IOJyUEHHUE U IPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH psAd. OTWIEH W NPONUIEH —
IpocCTeilne MpeACTaBUTENN aJKEHOB: (PU3MUECKHE U XUMHUYECKHE CBOMICTBa (peakuuu
TUJIPUPOBAHUS, TaJOrCHUPOBAHUS, TUAPATALMM, OKHUCIECHUS U MOJMMEpHU3ALUH),
MOJIyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraamen-1,3 wu wMerwiOyraauen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBA (peakuus nonumepuszanun). [lonydyeHrne CHHTETUYECKOTO KayuyKa
U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHA psAl. ALETHIEH —
POCTEUIINN MPEACTABUTEND AJIKUHOB: COCTaB, CTPOCHHUE, (PU3NYECKHE U XHUMHUYECKUE
CBOMCTBa (peakuuu TUJIPUPOBAHMS, TAJOTEHUPOBAHMS, THUAPATALUHU, TOPEHUS),
NOJIyYEHHUE U IPUMEHEHHE.

Apenbl. benson: coctas, cTpoeHue, pU3NUecKue U XUMHUUECKHE CBOMCTBA (peakLun
rajJlor€HUPOBAaHUs U HUTPOBAHMS), IMOJyYEHUE U MpUMEHEeHue. Tomyon: cocmas,
cmpoenue, Qusuyeckue U Xumuueckue Cceolucmea (peakyuu 2an02eHUpoOGaHUs U
HUMpPOBAaHUs), noaydyenue u npumernerue. TOKCHUHOCTb apeHOB. ['eHeTmdeckas CBA3b
MEXY yrieBOJAOPOJIAMHU, IPUHAIICKAIUMUI K Pa3IMYHbIM KJIACCAM.

[IpupoaHble UCTOUYHUKHU YIIIEBOAOPOAOB. [IpupoaHsblii ra3 U nmonyTHbie He(TIHbIE
ra3el. Hedtb n e€ mpoucxoxnenue. CriocoObl nepepaboTku HeQTU: MEePErOHKa, KPEKUHT
(TepMUYECKHM, KaTalUTU4YeCKHil), nuponu3. IlponykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B MPOMBINIUIEHHOCTH M B ObITy. KaMeHHBIH yrojib M MPOAYKTHI €ro
nepepadoTKu.

OKCIEPUMEHTAIbHBIC  METOJbl M3YYEHHWs] BEIIECTB W WX  M[PEBpaIICHU:
O3HaKOMJIEHHWE ¢ 0o0OpasllaMu IuUlacTMacc, KaydyykKoB M pe3uHbl, Koiekiuuu «HepTe» u
«YTosb», MOJEIMPOBAHWE MOJIEKYJ YIJIEBOJOPOAOB MW  TrajJOr€HONPOU3BOJHBIX,
pOBEJCHUE MPAKTUYECKOW PabOThl: MOSyUYEeHUE ITUIICHA U U3YUEHUE €r0 CBOICTB.

Pacuérnble 3a1auu.

Bbruncnenus mo ypaBHEHUIO XMMHMYECKOM peakuuu (Macchl, 00bEéMa, KOJIUYECTBa
UCXOJHOTO BEIIeCTBA WJIM TMPOJYKTa peaklUWd IO HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOJYKTOB PEAKIIMH).




Kucsopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenbHbIe OJHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTPOCHUE, (HPU3UUECKUE U
XUMHUYECKHE CBOMCTBa (peakiMd C aKTUBHBIMM METaJJlaMH, TaJIOT€HOBOJOPOAaMH,
ropesue), npuMeHeHue. BomopoaHbie CBS3M MEXKIY MOJIEKYJaMHU CHUpPTOB. JlelicTBue
METAHOJIa U 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble COUPTHI. DTUIICHIIMKOIL U TIULEPUH: CTPOCHHUE, (PU3UYECKHUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMU METajlaMU, KaueCTBEHHas
peakiusi Ha MHOTOaTOMHbIE cnupThl). JleiicTBUe HAa opraHu3M uenoBeka. [IpumeHenue
[JIMIEPUHA U ATUIICHTJIMKOJIS.

@deHoJI: CTPOCHHE MOJICKYJIbI, (PU3NYECKHEe W XUMHYECKUE CBOHCTBA. TOKCHUYHOCTH
¢denona. [Ipumenenue genomna.

Anpaerunbl U kemonsi. Gopmanbaeruy, anetaibAerul: CTpOeHUE, (GU3HMUYECKUE U
XUMHUYECKHUE CBOWMCTBA (PEaKIMM OKHUCICHHUS U BOCCTAHOBJIICHUS, KAaYECTBEHHBIC
peaKIym), MOJy4YeHUE U MPUMEHEHHE.

OAHOOCHOBHBIE TMpee/ibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs U YKCYCHas
KHUCIIOTBI: CTPOCHHE, PU3NUECKHIE U XUMUYECKHE CBOMCTBA (CBOMCTBA, oOIIue I Kiacca
KHUCIIOT, peakius dTepudukanuu), noilydeHue u npumeHeHue. CreapuHoBas W
0JICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENMN BBICIINX KapOOHOBBIX KUCJIOT. MblIa KaK COJId
BBICIIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBUE.

CnoxHuble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['MAPONN3 CIOKHBIX
a¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupoB. bruojgornyeckas poJib KUpPOB.

VYrneBoawl: cocTaB, Kiaccu(puKalus YrieBOJOB (MOHO-, JW- U TMOJUCAXaAPHUBI).
['mroko03a — mpocTeimmii MOHOCaXapua: 0OCOOEHHOCTH CTPOECHUS MOJIEKYJIbI, (PU3UUYECKUE
U XUMHUYECKHEe CBoMcTBa (B3aumojeiictBue ¢ rtuapokcuaom wmeau(ll), oxucnenue
aMMUa4YHbIM pacTtBopoM okcuna cepebpa(l), BoccranoBieHHE, OpPOKEHHUE TITFOKO3bI),
HaXOXKJEHUE B TMPUPOJIE, NMPUMEHEHHe, Ouonorudeckas poib. Dotocunre3. Opykrosa
KaK M30MEP TITFOKO3bI.

Kpaxman u wmemnmonio3a Kak HOpUpoJHble nojduMepbl. CTpoeHHE Kpaxmaia u
HEeJUTH0103bl. PU3HYECKME U XMMHYECKHE CBOMCTBA Kpaxmaya (TUApOJIn3, KaueCTBEHHAs
pEaKIMS C UOJIOM).

OKCIEPUMEHTATbHBIE METObI U3YYEHHUS BEIIECTB U UX IIPEBPAIIICHUN: TPOBEJICHHUE,
HaOJIOJICHUE W  ONKHCAaHUE JIEMOHCTPAIIMOHHBIX  OMBITOB: TOPEHHE  CIHUPTOB,
KAUeCTBEHHbIC PEaKIMd OJHOATOMHBIX CHHUPTOB (OKUCJIEHUE JTaHOJAa OKCUIIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C THAPOKCUIOM
meau(ll)), anbaerngoB (OKUCIEHHME aMMHMAuYHBIM pacTBOpoM okcupaa cepedpa(l) wu
ruapokcugom  meau(Il), B3aumoneicTBMEe Kpaxmajia C  HOJIOM), IPOBEJCHUE
MPaKTUYECKON pabOThI: CBOMCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1a4n.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJTHOTO BEIIECTBA WM TPOAYKTa PEAKIMU TI0 W3BECTHBIM Macce, O0O0BEMY,
KOJIMYECTBY OJAHOTO U3 UCXOJHBIX BEIIECTB UIIM MPOAYKTOB PEAKIIMH).

A30TcoiepKalllie OPraHun4ecKre COeTUHEHUSI.




AMMHOKHCIOTHI Kak aMdorepHble opraHuyeckue coeauHeHus. dusmyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpuUMepe TiauiuHa). buonorudeckoe 3HaueHHUe
aMuHOKUCHOT. [lenTuasl.

benku Kak npupoaHbIe BBICOKOMOJIEKYJISIpPHbIE coeinHeHus. [lepBuuHas, BropuyHas
U TpeTU4YHas CTpPyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIH3,
JIeHaTypalys, KAYeCTBCHHbIC PEAKIIUU HA OCJIKHU.

OKCIIEpUMEHTAIbHBIC METObl M3YUYCHUS BEIIECTB U X MPEBPAIICHUN: HAOIIOACHUE
U ONHUCAaHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB NpU HarpeBaHUU,
IBETHBIC PEAKIIUU OEITKOB.

BbicokomoJieKyIsIpHBIE COCUHEHMS

OCHOBHBIE TIOHSITHUSI XUMHUHM BBICOKOMOJICKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3AIINU, CPEIHSS MOJIEKYIsIpHAs Macca.
OCHOBHBIE METObl CUHTE3a BBICOKOMOJICKYJIIPHBIX COCIWHEHUN — MOJMMEPHU3ALMS U
MOJIMKOH/ICHCAITUSI.

OKCIIEpUMEHTAIbHBIE  METOJIbl  M3YYEHUsl BELIECTB W WX  TPEBPALICHUIA:
O3HAKOMJIEHHE C o0OpaslaMu TPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIEC CBS3H.

Peannszanust MeXIpEeIMETHBIX CBS3EH NPU M3YYEHUH OpraHW4YecKou xumuu B 10
KJIACCE OCYIIECTBISIETCS Y€pe3 MCHOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK WU TIOHATHM, SBISIOMIMUXCS CHUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO6uue ecTeCTBEHHO-HAYYHBIC TTOHSTUSA: SIBJICHUE, HAYUYHbIA (haKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHalM3, CUHTE3, KJIacCU(PUKALMs, MEPUOJAUYHOCTh, HAOIIOJIEHUE, U3MEpPEHHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE.

du3nka: Marepus, dHEPrusi, Macca, aToMm, FJIEKTPOH, MOJIEKYJa, SHEPreTUYECKUil
YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE BEIIeCTBa, (U3UYECKUE
BEJINYMHBI U €UHULIBI UX U3MEPECHMUS.

buonorus: knerka, opraHusMm, Ouochepa, OOMEH BEHIECTB B OpraHU3ME,
dboTocHuHTE3, OMOJIOTMYECKU aKTUBHBIC BEIEeCTBA (OCJIKH, YTIIEBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TMOPOJbI, MOJIE3HbIE HCKOMAeMble, TOIUIMBO,
pecypchl.

TexHomorusi: MUIIEBbIC MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TUTAHUSA, MOIOIINE
CPEICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MTPENAPAThI, MATEPUANIBI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC
BIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

Xumudeckuil siaemMeHT. ATom. Snmpo atoma, M30TOMBI. DJIEKTpOHHAs 000J0YKa.
DHepreTUYecKre ypPOBHM, MOAYPOBHH. ATOMHBIE opOWTanu, s-, P-, d- 3JICMEHTHI.
OcobOeHHOCTH pacTpeeleHUs JIEKTPOHOB IO OPOUTANIIM B aTOMax 3JIEMEHTOB IMEPBBIX
YETBIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIIHs aTOMOB.

Ilepuonnueckuit 3axkoH U llepuomnueckas cucremMa XHUMHYECKHX 3JIEMEHTOB /l.
N. MenneneeBa. CBsA3p NEPUOAMYECKOTO 3akoHa U Ilepronnueckoil  cHUCTEMBI




xumuueckux 3meMeHToB . M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB XMMHYECKUX DJIEMEHTOB W 00pazyeMbIX HMH
MPOCTBIX M CJOKHBIX BELIECTB IO IpynmnaM U IMepuoAaM. 3HAYECHHE MEPUOAUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BeliecTBa. XUMHUUECKasi CBsI3b. Buabl XUMHUYECKON CBSI3U (KOBaJICHTHAS
HEMoJIIpHAass M MOJspHas, HWOHHAs, MeTajuimyeckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHON XUMHUYECKOU CBA3U (OOMEHHBI M JTOHOPHO-aKLENTOPHBIN). BomopoaHas
CBA3b. BaneHTHOCTB. DNEKTpoOTpHULIaTEIbHOCTh. CTeNeHb OKUCIIEHHS. FIOHBI: KATHOHBI U
AHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
coCTaBa BEIIECTBA. THUIbI KPUCTANIMYECKUX PEUIETOK. 3aBUCHMOCTh CBOWMCTBA BELIECTB
OT TUNA KPUCTAIMYECKOU PEIIETKH.

Ilonatre o nucnepcHeIX cucteMax. ICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JI0JIs1 BELECTBA B PACTBOPE.

Knaccudukanuss HeopraHnueckux coenuHeHuidl. HoMeHKiaTypa HEOpraHMYECKHUX
BeIlECTB. [ eHeTHyeckass CBA3b HEOPraHMYECKUX BEILIECTB, MPHUHALICKAIIUX K
pPa3IMYHBIM KJIaccaM.

Xumnueckas peakuus. Knaccupukaus XuMUYeCKUX peakuuid B HEOPraHUYECKON 1
OpPraHMYECKOM XUMHUH. 3aKOH COXPAHEHHs MAacChl BEIIECTB, 3aKOH COXPAHEHUSA U
IIPEBPALLEHNS SJHEPTUHN NP XUMAYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTuMeble
peakuun. XuMu4decKoe paBHOBecHE. DAKTOPHI, BIMSIOMIAE HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [larenbe.

Onektponutuyueckas auccounanus. CuibHble W ciadble 3nekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KUCJIasA, HEUTPAJIbHAs, IEJIOYHAS.

OKHCINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCHEPUMEHTAJIGHBIE ~ METOIbl M3YYEHMsS] BEIIECTB W WX PEBPAICHHN!
nemoHcTpauus Tabmun «llepuonnueckas cucreMa XMMHUYECKMX dJeMeHTOB /.
W. MengeneeBay, H3ydYeHHE MOJCNIECH KPUCTAUIMYECKUX PEHIETOK, HaOII0JeHUE
U ONHCaHUE JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB (Pa3jIOKEHHE IMEPOKCHIA
BOJOPOJa B MPHUCYTCTBUU KaTaau3aTopa, ONPEACIICHUE CPEAbl PACTBOPOB BELIECTB C
NOMOILbI0 YHHMBEPCAJILHOTO HHJMKATOpa, PEAKUUMU HOHHOro OOMEHa), MpOBEACHHE
pPaKTUYECKON padoThl «BnusHue pa3znuuHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOUN
peakuum».

Pacuérnele 3ana4u.

Pacué€rel 10 ypaBHEHHSIM XUMHUYECKUX PEAaKLUUW, B TOM YHCIE TEPMOXUMUYECKUE
pacy€Thl, pacu€Thl C UCMIOIB30BAHUEM MTOHATHS «MACCOBAs J10J151 BEILIECTBAY.

Heoprannyeckasi xumus

Hewmeramner. Ilonoxxenne HemeraimioB B llepuognueckor cUCTEME XMMHYECKUX
anemenToB JI. 1. MenpeneeBa 1 0COOEHHOCTH CTpOEHUSI aTOMOB. DU3UYECKHE CBOMCTBA
HEMETAJJIOB. AJIIOTPOIHsS HEMETAaUIOB (Ha MpuUMeEpe KUciaopona, cepbl, (ocdopa u
yriepoaa).




XUMHUYECKHE CBOWCTBA Ba)XXHEHIIMX HEMETA/IOB (rajoreHoB, Cepbl, a30Ta,
docdopa, yriepoaa U KpeMHHUS) U MX COCIUHEHUN (OKCHIIOB, KUCIOPOJCOAEPKAIIUX
KHCIIOT, BOJIOPOJHBIX COCTMHEHUH ).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. Ilonoxkenne wmeramwioB B llepuoandeckoid cHCTEME XHUMHYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  gusnueckue  coiictBa  MmeTtamwioB.  CIJlaBbl  METaJJIOB.
DIEKTPOXUMHYECKUH PsJl HATPSHKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAIOB (HATpUM, KaJluid, KaJlblMi, MarHuu,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEIb) U UX COCTUHECHUIA.

OO01ume crocoObl nosydyeHus MeTaiioB. [I[puMeHeHne MeTaioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BELIECTB U WX IPEBPALICHUN: U3YYEHUE
Koekuun  «MeTtamiel M CIIaBBDY,  00pa3lloB  HEMETAJUIOB,  pELICHHE
HKCIEPUMEHTAIbHBIX 3a/ay, HAOIIOJACHHE W ONHMCAHUWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aUMOJICHCTBUE TMAPOKCUIA ATIOMUHHUS C PACTBOPAMHU KHUCIOT
U 1IEJI0YEeH, KaueCTBEHHBIE PEAaKIIMU Ha KATHOHBI METAJIIOB).

PacuérHrble 3a1a4n.

Pacuétel Maccel BemecTBa WM OOBEMA Ta30B 1O HM3BECTHOMY KOJIHUYECTBY
BEILECTBA, Macce WM O0bEMY OJHOTO M3 YYAaCTBYIOLIMX B PEAKLMU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOJIYKTOB PEAKIMH, €CJIM OJHO M3 BEILECTB
MMEET MPUMECH.

XuMHus ¥ ’KU3Hb

Ponp xumuum B 00ECIEUEHUM HKOJOTHMYECKON, HSHEPreTUYECKOM W MUIIEBOU
0e30MacHOCTH, Pa3BUTHH MeIULHHbL. [IoOHSATHE O Hay4YHBIX METO/aXx MO3HAHUS BEILECTB
Y XMMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOIMIMX HAYYHBIX NPHUHIMIAX MPOMBIIUIICHHOTO TOJYyYCHHUS
BA)KHEUILINX BELIECTB.

YenoBek B MUpPE BELIECTB U MATEPHUATIOB: BaXKHEUILINE CTPOUTENIbHBIE MAaTEpUAJIbI,
KOHCTPYKIIMOHHBIE ~ MaT€pualibl, KpAaCKH, CTEKIO, KepaMHuKa, MaTepuaiabl IS
3JIEKTPOHMKH, HAHOMATEepHUaJbl, OPraHUYECKUE U MUHEPAJIbHBIE Y100pEHUsI.

XuMus UM 300pOBbE 4YENOBEKA: IMPAaBWIA HCIOJIb30BAaHUS  JIEKAPCTBEHHBIX
npenaparoB, IpaBuia O€30MACHOrO HCIOJIb30BAHUS MPENApaTOB OBITOBOM XHMHHU
B IIOBCEIHEBHOM KU3HH.

MexXnpeaMeTHbIEC CBS3H.

Peanuzanus MeXNpeaMETHbIX CBs3ed MPU U3YYEHUH OOLIEH M HEeopraHM4ecKoiu
xumuu B 11 Krnacce oCylIecTBISIETCS Yepe3 MCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHATUM, TaK W TOHSITUH, SBISIONIUXCS CUCTEMHBIMH JJI1 OTACIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LIUKJIA.

OO1ue ecTecTBeHHO-HAYYHbIE TIOHATHSA: HAyYHbIM (QakT, rUunoTesa, 3aKOH, TEOpUs,
aHallu3, CHUHTE3, Kiaccu(uKaluus, NEPUOANYHOCTb, HAOMIOACHHE, HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: marepus, 3HEPrus, Macca, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
W30TOIl, PAaJMOAKTUBHOCTb, MOJIEKYJIa, J3HEPreTUYECKUH YPOBEHb, BEILECTBO, TEIO,




00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3MYECKHE BEIUYMHBI W CIUHUIBI HX
U3MEPEHHSI, CKOPOCTb.

buonorus: kieTka, opraHu3M, 3KocucTeMa, onochepa, MaKpo- U MHKPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MHUHEpasibl, TOPHBIE TIOPOJBI, TOJE3HBIE HCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHOJNIOTHS: XUMHUYECKas IPOMBIIIICHHOCTb, METaUTyprusi, IPOHU3BOJICTBO
CTPOUTEIIBHBIX ~ MaTepUaOB,  CCIIbCKOXO3SHCTBEHHOE  IPOW3BOJACTBO,  ITHIIEBAs
IIPOMBIIIICHHOCTD, dapmareBTHYECKAS IIPOMBIIIIICHHOCTD, IIPOU3BOICTBO
KOCMETHYECKHX  IperapaToB, IMPOM3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpHAJIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMBI 110 XMUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOEHUSI 00YUYaIOIIUMUCS
nporpaMM cpegHero oOmiero o0pa3oBaHHA (JIMYHOCTHBIM, METAllpeIMETHBIM U
npeaMeTHbIM). HaydyHo-MeToauueckoil OCHOBOWM 1Jisi  pa3padOTKU  IUIAHUPYEMBIX
pe3ynbTaTOB OCBOEHMS MPOTrpaMM CpPEIHEro 001ero o0pa3oBaHMsl SIBJISETCS CUCTEMHO-
NEeATEIbHOCTHBINA OXO/I.

B cooTBeTCTBUU C CUCTEMHO-IESTENIBHOCTHBIM MOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX
pe3ynbTaTOB OCBOECHMS IMpeAMeTa «XUMUS» Ha YPOBHE CpeIHEro oOlero oopa3zoBaHuUs
BBIJICTIEHBI CJIEIYIOIINE COCTABISAIOIINE:

OCO3HAHUE OOYYaIOIUMHCS  POCCUUCKOM  TpaKJaHCKOM  UIAEHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIM41E MOTHUBAIIMH K O0YyUEHHUIO;

LIEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIINKI 0a30BON HAYKH XUMUWU;

TOTOBHOCTh U  CIIOCOOHOCTh OOYy4YaromMXcsi pPYKOBOJCTBOBATbCSI B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKAMM, IPUCYLIUMU LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HaJIM4Me MPABOCO3HAHUS 3KOJOTUYECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBUTh LIETU U
CTPOUTD KU3HEHHbIEC TIIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS MPEIMETa «XUMHUS» JOCTUTalOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATENIbHOM [I€ATEbHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U HJ€AJIaMH POCCHICKOTO
Ipa)KJaHCKOTO 00IleCcTBa, MPUHATHIMU B OOIIECTBE HOPMAMH M NPABUJIAMH TOBEICHMUS,
CIIOCOOCTBYIOIIUMHU  TIpPOLIECCaM  CaMOINO3HAHMUS, CaMOpa3BUTHUSA UM HPaBCTBEHHOTO
CTaHOBJICHUS JINYHOCTU O0YyYaIOLTUXCS.

JIluyHOCTHBIE  pe3yibTaThl  OCBOGHUSI  mIpeamMera  «XHUMUS»  OTpaxkaroT
c(hOpMUPOBAHHOCTh  OMbBITA TO3HABATEIBHOM U  TPAKTUYECKON  JIEATEIbHOCTH
o0y4aromuxcs Mo peaau3aliy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YAaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:



OCO3HAHMUS OO0YyYarOUIMMHUCA CBOMX KOHCTHUTYLMOHHBIX MpaB M 0Os3aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSIKY:;

MPEACTABIICHUS O COLMAJIbHBIX HOPMaXxX U MpaBUIaX MEXINYHOCTHBIX OTHOUIEHUN B
KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JMESITENIbHOCTU MPU CO3JaHUM Y4EOHBIX
IPOEKTOB, PEIICHWH YYEOHBIX M MO3HABATEJBHBIX 3aJ]a4, BBINOJHEHUH XUMHUYECKHX
DKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JIPYTUX MPU aHAIU3E PA3JIUYHBIX BUJOB YUEOHOU AESATENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOIICHHS K UCTOPUYECKOMY U HAYYHOMY HACIIEUIO OTEYECTBEHHOM
XUMUH;

YB@XEHHUsS K IMIPOLECCY TBOpPUECTBA B O0JACTH TEOPUU U MPAKTHUYECKOTO
IPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, 4YTO JOCTH)KECHMS HAyKH €CThb pe3yibTaT
JUIATEIbHBIX HAOMIOIEHUHN, KPONOTIUBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, OCTOSTHHOTO
Tpya YYEHBIX U MPAKTUKOB;

MHTEpeCa M IO3HABATEIBHBIX MOTHMBOB B IOJYYEHHM M IOCJIEIYIOLIEM aHAJIU3E
UH(OpMAIUK O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUH, CBS3aHHBIE C XWMUYECKUMH SIBICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
Y LIEHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPUILEH C MO3HUIIMMA
HPaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE MOCIIEICTBUIA 3TUX MOCTYIIKOB;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS LEHHOCTEN 3I0pOBOro M 0e30macHoro odpasa *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOUIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U MCUXUYECKOMY
3J10pPOBBIO;

COONIONIEHUsT TMpaBuUi Oe30macHOro oOpamieHuss C BeIECTBAaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU MPaBUJ MHIUBUIYAIBHOTO M KOJUJIEKTMBHOTO 0O€30MacHOro
NOBEACHUS B CUTYALUSX, YTPOXKAIOUIUX 30POBBIO U KU3HU JHOJEH;

OCO3HAHMUSI TIOCIEACTBUA W HENPUSATHS BpEAHBIX NPUBBIYEK (yHOTpEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCIIATAHUSI:

KOMMYHUKATUBHOW KOMIETEHTHOCTH B y4€OHO-MCCIIEOBATENbCKOMN AESTEIbHOCTH,
00IIIeCTBEHHO T0JIE3HOM, TBOPUECKON U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUU MPAKTHUYECKUX 3aJlady COLUAJIbHOU
HaIIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3inyHoro poja, B TOM YHCIE
Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUHN IO XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WMHIMBHIYaJIbHOW TPaeKTOpUM OOpa3oBaHUS,
Oynymei mnpodeccun U peain3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHWMHUHM, HMHTEPECOB U MOTpeOHOCTEH
00IIIECTBA;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

DKOJIOTHYECKH  TIEJIECOOOpPa3HOTO0 OTHOIIEHUS K TPHPOAE, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAHUS TJIOOATBHOTO  XapakTepa OKOJOTUYECKHX TPOOIeM,  BIIHSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TPUPOJTHON U COIMAIEHON CPEJIbI;

OCO3HAHHUS HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHIKEHUH XWMHUHU JJIS PEIICHHUS
BOIIPOCOB PAITMOHAIILHOTO MTPUPOIOTIOIH30BAHHS;

aKTUBHOTO HEMPUSATUS ACHCTBUM, MPUHOCSIIMX Bpe OKPYKAIOMIEH MPUPOIHOM
cpene, YMEHHs TPOTHO3WPOBATh HEOIArONMPUAITHBIC HKOJOTHYECKUE IOCIEICTBUS
MpEeANPUHUMAEMbIX IEUCTBUM U MPEJOTBpAIIATh UX;

HAJIMYUSI Pa3BUTOTO IKOJIOTHYECKOTO MBIIUICHHUS, SKOJIOTUYECKON KYJIbTYpHhI, OIbITa
NESATEILHOCTH SKOJOTUYECKONW HANpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMHU B
MO03HABATENIbHON, KOMMYHUKATUBHOM M COLIMAJILHOM MPaKTUKE, CIIOCOOHOCTU U YMEHUS
aKTUBHO MTPOTUBOCTOSTH UACOJIOTHH XeMOpoOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIICCTBEHHOMN MPAKTHKY;

MOHUMAaHUS CICIU(PUKA XUMHUH KaK HayKH, OCO3HaHUS €€ poiu B (DOPMUPOBAHHUH
palMOHABPHOTO HAYYHOTO MBIIUICHUS, CO3MaHUW IEJIOCTHOTO TIPEICTaBICHUS 00
OKpYJKaloleM MHUpPE KaK O €IWHCTBE MPHUPOALI M YEIOBEKa, B MO3HAHWHM TPHUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUU POOIeM COXpPAHEHHS IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHOM IIUBUIIN3ALIUU: B €€
I'YMaHUCTUYECKOW HAIpaBIEHHOCTH M BaXXHOW POJM B CO3JIaHUM HOBON 0a3bl
MaTepUaIbHOU KYJIbTYphI, PEUIEHUU TJIOOAIBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, DHEPTETHUCCKOM, MUIIEBON M IKOJIOTHYSCKON 0€30MMacHOCTH,
B Pa3BUTUM MEIUIIMHBI, OOCCTICUCHUM YCJIOBUM YCHEIIHOTO TPYyJda M JKOJIOTHYECKH
KOM(OPTHOM KMU3HHU KaXKJIO0TO YIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIB3yeMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HWCIIOJIb30BaTh ITOTy4acMbIe
3HAHMS ISl aHAJTU3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MHUpA M MPOUCXOMSIINX B
HEM W3MCHEHHWH, YMEHHs JejlaThb OOOCHOBAaHHBIC 3aKIIFOUCHHS HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOIIMXCS JAHHBIX C IETBbI0 TTOJIYICHHS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HMCIIOJIb30BaTh XUMHUYCCKHE 3HAHUS IS PCIICHHS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYaIIUSX;

WHTEpeca K IO3HAHUIO U UCCIIEI0BATEIbCKON IEATEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWUW MO XWMHUU B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pasMuHbIX cdepax mnpodeccHoHaTbHOM
NEeATeTLHOCTH.



METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHble pe3yJabTaThl OCBOCHUSI YUEOHOTO MpeaMeTa « XMMHUs» Ha YPOBHE
CpenHero oomiero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIE LTSI dbopmupoBaHus MUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIeHAYYHbIE TOHATUS, OTpaKarollue
[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CIEU(UKY METOA0B MO3HAHUS, UCIIOIb3yEeMbIX
B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPIHUs, SBJICHHUE, NMPOLECC, CHCTEMA,
Hay4HbIM (DAKT, TPHUHIIMI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HUCCIEAOBAHUE,
HaOJI0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCcaJbHble Yy4eOHble JeHCTBUS  (MMO3HABATENbHBIE, KOMMYHHKATHBHBIE,
perynaTuBHbIE), obecnieunBarone GopMupoBaHrne (HYHKIHOHAIBHON TPaMOTHOCTH U
COIMAIbHON KOMITETEHIIUU 00YYaIOIUXCsl;

CHOCOOHOCTh OOYYalOIIMXCS HCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUILIMHAPHEIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIC YUeOHbIE AEMCTBUS B TO3HABATEIBHON U
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHUE YHUBEPCATbHBIMU YUECOHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMU.

OBJjaieHne YHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU A€ CTBUAMMU:
1) 6a30BbIe JJOrMUYecKUe AeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U AKTYaJIU3UPOBATH MPOoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPENENATh LI AEATeIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JTOCTHKECHHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTH C TOCTaBJICHHBIMHU LIEIISIMU;

MCIIOJIb30BaTh NP OCBOCHUU 3HAHUUN MPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIACHATh
XapakTepHbIE MPU3HAKH MOHITUNA W YCTAaHABJIMBATh HUX B3aWMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBICHUM;

BBIOMPATh OCHOBAHMS W KPUTEPUU IS KIacCHU(UKAIMU BEIIECTB U XUMHUUYECKHUX
peaKLHnii;

YCTaHABJIMBATh PUYNHHO-CIIEJICTBEHHBIEC CBSI3U MEXKY U3y4aE€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHUs (MHAYKTUBHBIC, JNEAYKTHUBHbBIC, [0 AHAJIOTHUU),
BBISIBJISITh  3aKOHOMEPHOCTU U TMPOTUBOPEUYUS B pacCcMaTpPUBAEMbIX  SIBICHUSX,
GbopMyIUPOBATH BBIBOBI U 3aKIIFOUCHUS;

NPUMEHSThL B TMPOIECCE TMO3HAHMS, HCIOJIb3yeMble B XUMHU CHUMBOJUYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30OBBIBATh MOJCIIBHBIC MPEICTABICHUS — XUMHUYECKUM 3HAK
(cuMBOJI) dJIeMeHTa, XUMHUYeckas ¢Gopmylia, YpaBHCHHE XUMHYECKOW pEakIuu — MpH
peleHu y4eOHBIX TO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSATh Ha3BaHHBIC
MOJICIbHBIE TPEJICTABICHUSI JJISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUU.

2) 6a3oBble HcCIeA0BATEIbCKIE AeiiCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;
dbopMyMpoBaTh 1€MW W 3aJa4d  HUCCJECIOBAaHUS, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTMPOBAHHBIE BOMPOCHI B KaUu€CTBE MHCTPYMEHTA IMO3HAHUS U



OCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3bl IO IMPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUI;

BJIAJICTh HABBIKAMHU CAMOCTOSITEIIBHOTO IUIAHUPOBAHUS U NIPOBEACHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTbH YMEHMS HaOMIoAaTh 3a XOAOM Ipoliecca,
CaMOCTOSITEJIBHO IPOTHO3UPOBATh €ro pe3ysbTar, (OpMyJIHpoBaTb O0OOIIEHHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJNbTATOB HCCIEIOBAaHUSA, COCTABIATh
000CHOBaHHBIN OTYET O TIPOJICTAaHHON padoTe;

IpUOOPETATh OIBIT YYEHUUECKON HCCIIEOBATENBCKON U MPOEKTHOM JESITEIbHOCTH,
IPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY METO/IOB PEIICHHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B ITO3HAHUS.

3) padora ¢ nnpopmanueii:

OPUEHTHPOBATHCSI B PA3NMYHBIX HCTOYHHMKAX HMH(pOpManuu (HAay4yHO-TOIMYJIsIpHAs
JUTEepaTypa XMMHUYECKOTO COJIEp KaHHus, CIpaBOYHbIE mocoOus, pecypcel MHTepHera),
aHAJIM3UPOBaTh MH(GOPMALIMIO PA3NIUYHBIX BUJIOB U (OPM NPEJCTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPEUYUBOCTH;

(GopMyIMpOBaTh 3apPOChl U MPUMEHSATH Pa3INYHbIE METOJBI IIPU MOUCKE U OTOOpPE
uHpOopMaIu, HEOOXOAUMOM JIJIs BBIIIOJIHEHUS yUEOHBIX 3a/1a4 ONpeleEHHOIO TUIIa,;

npuoOpeTaTb  ONBIT  MCHOJB30BaHHS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPAaTh ONTUMAIbHYIO (POpPMY MpEACTaBICHUS HHPOPMALUH
(cxemsl, rpauKu, TUarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KayeCTBE CPEACTBA NpHU pabOTe ¢ XUMHUYECKON
uH(popManuen: TPUMEHATh MEKIIPEAMETHbIE ((PU3NUECKNE U MATEMAaTUYECKHE) 3HAKU U
CUMBOJIBL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHUYECKHE  CPEJCTBA
HaIJISTHOCTH.

OBJiaieHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH [1€/iCTBUSIMU:

3a/laBaTh BOMNPOCHI IO CYIIECTBY OOCYyXJIaeMOW TeMbl B XOJe Juasora
W/WIM  JUCKYCCUHM, BBICKa3bIBaTh UACH, (GOPMYIMPOBATH CBOM  IPEIJIOKCHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIJIOKEHHON 3a/1a4H;

BBICTYNaTh C TMPE3CHTAMEN PpPE3yJbTaTOB IIO3HABATEIBHOW JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIITOJHEHUU
XUMHUUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealiu3allid Y4eOHOTO MpoekTa U (POpPMYJIHUPOBATH BHIBOIBI
[0 pe3yJbTaTaM MNPOBEAEHHBIX MCCIECIOBAHUM IYTEM COTJIACOBAHUS MO3ULHAM B XOJIE
00CyXXIeHUs] 1 0OMEHa MHEHHSIMU.

OByajieHUe YHHBEPCAJIbLHBIMH PEryJaSTHBHBIMHU JeHCTBUSIMU:

CaMOCTOATENILHO  IUJIAHUPOBATh W OCYIIECTBISATH CBOKO  IMO3HABATEIHHYIO
NEeATEIBbHOCTh, OmpeAensss e TIenu | 3aJa4yd, KOHTPOJHMPOBAaTh M 1O Mepe
HEO0OXOMMOCTH KOPPEKTHUPOBATH MPEAJIaraéMblii aITOPUTM JIEHCTBUN TIPU BBIMOJIHEHUU
y4eOHBIX U WCCJEI0BATEIbCKUX 3a/ad, BIOUpaTh Hambomee 3PGEeKTHUBHBIN CrIOc00 WX
perieHus ¢ y4ETOM MOTyYeHHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUCCKUX PEAKIIHIX;



OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JCATCIBHOCTH Ha OCHOBEC CaMOaHaIn3a u
CaAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckast XuMHsD» OTPaKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI O XMMHUYECKON COCTaBISIONICH €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA, POJIU XUMHH B TTO3HAHUU SBICHUI IPUPO/IBI, B HOPMUPOBAHUN
MBIIUICHUST U KYJIBTYPBl JTUYHOCTH, €€ (PyHKIMOHAIBHON TpaMOTHOCTH, HEOOXOIUMOMU
JUIS peIICHUs] MPAKTUYECKUX 3a/ad U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIaJICHUE CUCTEMOM XMMUUYECKUX 3HAHUU, KOTOPAsl BKJIFOYAET: OCHOBOIIOJIATAOIIINE
HNOHATHUA (XMMHMYECKUN HIIEMEHT, aToM, 3JEKTPOHHAas o00JIouKa aroma, MOJIEKYyJa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIbHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpalll€HHAas1), MOJIb, MOJISIpHAs Macca, MOJISIPHbINA 00BEM, YIriIepOIHbIN
CKeJeT, GyHKIMOHAIbHAas IpyNna, pagukail, U30MepHs, H30MEPbI, TOMOJIOITMYECKUN psf,
TOMOJIOTH, YIVIEBOAOPOBI, KHUCIOPOA M a30TCOAEpKalue COCAUHEHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCIUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHnyeckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUs MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI SI3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHMS,
JeXKalye B OCHOBE MOHUMAHWS NPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHHM,
(aKTOJIOTMYECKHE CBEACHHS O CBOICTBaX, COCTaBe, MOJYYEHUH U O€30MaCHOM
UCIIOJIb30BAaHUM BAXKHEWILIMX OPraHMYECKUX BEIIECTB B OBITY M NPaKTUYECKON
JESATEIBbHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHHUW BBIABIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTAaHABJIMBAaTh MUX B3aMMOCBA3b, MCIIOJIb30BATh COOTBETCTBYIOIUE IIOHATHUS IPH
OIIMCAaHHUM COCTABA, CTPOCHMS U IPEBPALIEHUN OPTAHUYECKUX COCIUHEHNN;

C(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CHMBOJIUKY  JUIS
COCTaBJICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (opmyl
OpPraHMYECKUX BEILIECTB M YPABHEHUNM XUMMUYECKUX DPEaKLMi, U3rOTaBIUBATH MOJEIIH
MOJEKYJI OPraHMYECKHX BEIIECTB JUIl  WUIIOCTPALMM HUX  XMUMHUYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c)OPMHPOBAHHOCTh YMEHHMM  yCTaHaBIMBAaTh MNPUHAMIECKHOCTh HM3yUYEHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTAaBY M CTPOCHHUIO K ONPENEIEHHOMY Kiaccy/rpymnme
COeNMHEHMH  (YIJIEBOJOPOABI,  KHUCIOPOJ W  a30TCOAEpKalIUe  COCIMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COCMHEHMs), JaBaTb WM Ha3BaHUS MO CHUCTEMaTUYECKON
Homenkinatype (IUPAC), a Takke NpUBOAUTH TPUBHAIBHBIE HA3BaHUS OTIEIBHBIX
OPraHWYECKUX BEIIECTB (3TWIEH, MPONWIECH, AUETWICH, 3THJICHIVIMKOJIb, TJIULEPHH,
denon, ¢opmanbaerua, aueTalbIeru], MypaBbUHAs KHCJIOTa, YKCyCHas KHUCIOTa,
OJIEMHOBAasl KUCJIOTA, CTEApUHOBAsl KUCIIOTA, TJII0K03a, (PpyKTO3a, Kpaxmal, LeJUI0I03a,
TJIUIINH);

c(OPMUPOBAHHOCTh YMEHUS OMPENEIATh BUIAbl XUMUUYECKON CBSI3U B OPTaHUYECKUX
COeIMHEHMX (OJIMHAPHBIE U KPATHBIE);



chOPMHUPOBAHHOCTh  YMEHUSI  NPUMEHATH  MOJOXKEHUS TEOPUU  CTPOCHUS
opranunyeckux BemniecTB A. M. bytnepoBa 1i1si 0OBsSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOEHUE, (U3HUECKUE U
XUMHUYECKUE CBOMCTBA TUIMUYHBIX MPEJICTABUTENCH PA3IMUYHBIX KJIACCOB OPTaHUYECKUX
BelllecTB (METaH, 3TaH, TUJIEH, MPOMNWICH, aleTulieH, OyTaaueH-1,3, MeTunoyraaueH-
1,3, OeH305, METaHOJ, JTaHOJ, JTWICHIJIMKOIb, TIUIEPHUH, (EHOM, areTaibaerus,
MypaBbUHasi M YKCyCHasi KHCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TI'E€HETHUYECKYI0 CBS3b MEXIYy HUMU YpPaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYIECKUX PEAKITNI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaATh HCTOYHUKH YTJIEBOJIOPOTHOTO CHIPhSI
(HedTh, TPUPOJIHBIA Ta3, Yrojib), CHOCOOBI HMX TIepepabOTKH | MPAKTHYECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYMCICHUS TT0 XUMUYECKUM YPaBHEHUSIM
(Maccpl, 00BEMA, KOJIMYECTBA HMCXOJHOTO BEHIECTBA WM MPOAYKTa PEaKIUU TI0
U3BECTHBIM  Macce, O0BEMY, KOJIMYECTBY OJIHOTO U3  HMCXOJHBIX  BEIIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUN BIQJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX METOJAX
HAy4YHOTO TO3HAHMS, UCIOJb3YEMbIX B XUMUU MPU HU3YUYCHUH BEIIECTB M XUMHUYECKUX
ABJICHUA (HaONIOAEHUE, H3MEpPEHUE, SKCHEPUMEHT, MOJEIMPOBAHUE), HUCIOJIb30BAThH
CHUCTEMHBIC XUMUUYECKUE 3HAHUS JJIsl MPUHSATUSA PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAaIlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHUM COOJIO/IaTh TMpaBWia TMOJb30BAHUS XHUMHUYECKOM
MOCYI0M U Ta0OpaTOPHBIM 000PYAOBAaHUEM, a TaKXKe ITpaBUia OOpAIICHHS C BEIIECTBAMMU
B COOTBETCTBUU C MHCTPYKIIHUSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TIJIAHUPOBATH U BBIMOIHATH XUMUYECKUN IKCTICPUMEHT
(mpeBpamieHusi OpPraHUYECKUX BELIECTB NPU HArpeBaHWM, INOJYYEHUE OSTHICHA U
W3YUYEHHE €r0 CBOMCTB, KQUECTBEHHBIE PEAKIMU OPraHMYECKUX BEIIECTB, JIEHATYpaLlUs
OENKOB TpW HAarpeBaHWUM, IIBETHBIC PEAKIIMM OEJIIKOB) B COOTBETCTBUHU C IpaBUIIAMU
TEXHUKU O€30MaCHOCTH TMpU OOpalieHuu C BelecTBaMH U Ja0OpaTOPHBIM
000pynOBaHUEM, MPEJCTABISITE PE3YIbTaThl XMUMHUYECKOTO SKCIIepUMEHTa B (opme
3aMUCH YPAaBHEHUN COOTBETCTBYIOIIMX peakuuii U (GopMyJIUpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHHMH  KPUTUUECKHM  aHAJIM3UPOBATh  XUMHUYECKYIO
nH(pOpMaIMIO, TOJTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (Cpe/cTBa MacCOBOM MHGpOpMAIIUH,
WHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHUHN COOJIIOJATh MPaBUIa YKOJOTHYECKH I€JIeCO00pa3HOro
MOBEICHUSI B OBITY U TPYJOBOU NEATEILHOCTH B IEISIX COXPAHEHHSI CBOETO 3/I0POBbS H
OKpYXarlel NPUPOAHOM Cpelbl, OCO3HAaBaTh OIMACHOCTh BO3JACHCTBUA HA JKUBBIC
OpPraHU3Mbl ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, IIOHMMAs CMbICT Ttokaszarens [1JIK,
MOSICHATh HA TPHUMEPAaX CIOCOObI YMEHBIICHHUS W TMPEJOTBPAIICHUS WX BPEIHOTO
BO3JICMICTBUS HA OPTraHU3M YEJIOBEKA;



Uit o0ydarouuxcsi C OTrPaHMYEHHBIMH BO3MOXHOCTSIMH  3JI0POBbS: YMEHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJIax IIO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIENBIX U CIa0OBUIAIIUMX OOYyYaroUIUXCsl: YMEHUE MCIOJIb30BaTh PelibepHO-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaiins i 3anucu XuMU4ecKux (GopMyIL.

11 KIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HEopraHWdecKas XUMUs)
OTPaXkaroT:

c(hOpPMHPOBAHHOCTH TPEJACTABICHUI: 0 XUMUYECKONH COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA, POJIM XUMHUHU B TTIO3HAHWUU SIBJICHUH MIPUPOLI, B (HOPMUPOBAHHUH
MBIIICHUS U KYJbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOM
JUISL pelIeHUs] TPAKTUYECKUX 3a7a4 W DIKOJIOTUYECKU OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOTHOU CPEJIE;

BJIaJICHUE CUCTEMOM XMMUUYECKUX 3HAHUU, KOTOPAsl BKJIIFOYAET: OCHOBOIIOJIATAOIIINE
HNOHATUS (XMMHYCCKHH SJIEMEHT, aTOM, M30TOI, S-, P-, 0- BJIEKTpOHHBIC OpOUTAIIN
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTEMEHb OKHUCICHUS, XUMHUYECKas CBs3b (KOBaJCHTHAas,
WOHHAs, METAJJIMYECKasi, BOJOPOAHAS), KPUCTATUIMUECKAs PEHIETKA, TUIBl XUMUYECKUX
peaKuuii, pacTBOp, AIEKTPOJUTHI, HEIIEKTPOIUTHI, IJNEKTPOJIUTUUECKAS AUCCOLMAINS,
OKHCJIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW PEAKIHH, XHUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBl (TEOpHS  DJICKTPOJUTHYECKON  JTUCCOIMALINH,
nepuoanuecknil 3akoH . M. MenaeneeBa, 3aKOH COXpaHEHHMsS MAacChl BEIIECTB, 3aKOH
COXpAaHEHUSI U TPEBpAICHUs DHEPTUM MPU XUMUUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CAMBOJIMYECKAN A3bIK XHWMHHU, MHPOBO33PEHUYECKUE 3HAHUA, JIEXKaIUE B OCHOBE
MOHUMAHUSI TPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBJICHHM, (DAKTOIOTHUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJYyYEHUN U O€30MaCHOM MCIOJIb30BaHUM BayKHEUIITUX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN NEITEIHHOCTH YEJI0OBEKa,

chOPMHPOBAHHOCT, YMEHHUM BBISBIATH XapaKTEpHbIE TMPU3HAKUA TIOHITHM,
YCTaHABIIMBAaThb WX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IIOHATUS IPU
ONMCAHUY HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY  JUIsS
cocTaBlieHHs] (POPMyJT BEIIECTB U YPaBHEHUN XMUMHUYECKUX PEAKIUM, CUCTEMATHUYECKYIO
Homenknatypy (IUPAC) wu TpuBHalibHbIE Ha3BaHUS OTJEIbHBIX HEOPraHUYECKUX
BellecTB (yrapHeldi ras, YIJICKMCJIBIA Ta3, aMMHaK, TramiéHas W3BECTh, HeraméHas
U3BECTh, MUTHEBAS COJIA, TUPUT U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUW OMPEACNATh BAJICHTHOCTh U CTENEHb OKHUCIICHUS
XAMHUYECKUX JJIEMEHTOB B COCIMHEHUSIX PA3JIUYHOIO COCTaBa, BUJ XMMHYECKOW CBA3U
(KOBaJICHTHAsi, HWOHHAsA, META/NIMYECKas, BOJOPOJHAs) B  COCIUHECHUSX, THII
KPUCTALTNYECKON PEMIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHAs, HOHHAs,
METAJTUYECKAs ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUN YCTAHABIMBATH TMPUHAJJICKHOCTh HEOPTaHMYECKUX
BEII[ECTB 10 HMX COCTAaBYy K OMNPEACIEHHOMY KJIACCY/TPYIIe COCTUHEHUN (IIPOCThIe



BEUIECTBA — METAJJIbl M HEMETaJlIbl, OKCH[bl, OCHOBAHMs, KHUCIOTbI, aM(pOTEpHbIE
TUJIPOKCH/IBI, COJIN);

Cc()OPMUPOBAHHOCTh YMEHUW pACKpBIBaTh CMBICI MEPHOAUYECKOro 3akoHa /Jl.
W. MenneneeBa M JEMOHCTPUPOBATh €r0 CHUCTEMATHU3UPYIOLLYI0, OOBSCHUTENBHYIO U
IPOrHOCTHUYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTEpU30BaTh JJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuogmdeckoil cHUCTEMBl XUMHUYECKHX
anemeHToB J[. V1. MeHaeneeBa, UCNonab3ys MOHATUS «S-, P-, U-2JIEKTPOHHBIE OPOUTAIINY,
«IHEPreTUYECKHe YpPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMWCTB
XMMHUYECKUX DJIEMEHTOB M MX COCIMHEHUM IO IepuonaM u rpynnam l[lepuoanueckoi
CHCTEMbI XUMHYECKHUX 3JIeMeHTOB J[. 1. Meneneena;

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE
CBOMCTBA  HEOPraHWYECKMX  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPKIATH
CyIIECTBOBAHME TI'E€HETUYECKOM CBSA3M MEXKJIy HEOPIraHMYECKMMHU BEUIECTBAMU C
IIOMOILBIO YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

C()OPMUPOBAHHOCTh YMEHHS KJIACCU(DUUUPOBATh XMMHUYECKHE PEAKIHH 10
Pa3IMYHBIM IIPU3HAKaM (YUCILy U COCTaBYy peardpyroIINX BEIIECTB, TEIIOBOMY 3PPEKTy
peaklMy, HM3MEHEHUIO CTENEeHEHl OKHUCIEHHUS »JIIEMEHTOB, OOpaTHUMOCTH pPEaKLHH,
Y4aCTHUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHUW COCTaBIIATh YPAaBHEHMsI PEAKUUW pPa3IMYHBIX THUIIOB,
MIOJIHBIE U COKpAIIEHHbIE YPAaBHEHUS PEaKI[Mii HOHHOTO OOMEHA, YUUTHIBAS YCIOBUS, IIPU
KOTOPBIX 3TU PEaKUUU UAYT 10 KOHIIA;

cOPMHPOBAHHOCTh ~ YMEHHMM  MPOBOJUTH  PEAKUUH,  MOJATBEPKIAIOIIHE
KAUeCTBEHHbI COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BEUIECTB, PAaCIIO3HABAThH OIBITHBIM
IyTEM HOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PAaCTBOPAaX HEOPIAaHMUYECKUX BEILECTB;

chOpMHUPOBAHHOCTh YMEHUU PacKpbIBaTh CYLIHOCTH OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN TMOCPEJCTBOM COCTaBIICHUS SJIEKTPOHHOIO OanaHca dTHUX
peaKLHnii;

chOPMHUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiuu OT Pa3NUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMHYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHeEIIHEro Bo3jaeicTBus (npuniun Jle [latense);

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTEPU30BaTh XUMUYCCKHE TTPOIIECCHI, JICXKAIIHE B
OCHOBE TMPOMBINIJICHHOTO TOJYYEHUS CEePHOW KHCIOThI, aMMHaKa, a TaKxKe
c(hOpMHUPOBAHHOCTD MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHITUIIAX U IKOJIOTHICCKUX
npobIeMax XUMHUYECKOTO ITPOU3BOCTRA;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOJNTH BBIYHCIICHUS C WCIIOJIB30BAHUEM ITOHSTHS
«MaccoBasi J0JI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XMMHYECCKUX
peaknusiX, Macchl BEMIECTBA UM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(deKTa
peakiui Ha OCHOBE 3aKOHOB COXPAHEHMsI MAaCChl BEIIECTB, MPEBPAICHUS U COXPAaHEHUS
DHEPTUH;

chOpMHPOBAHHOCT, YMEHUM COOJIIOMATh TIpaBUjia TMOJIb30BAHUS XUMHUYECKOM
MOCYJION ¥ TaOOpaTOpHBIM 000PYI0OBaHKEM, a TAK)Ke TIpaBuiIa OOpaIleHHs C BEIeCTBaMu
B COOTBETCTBUU C MHCTPYKIIMSIMH TIO BBITIOJIHECHHIO JTAOOPATOPHBIX XUMHUECKHX OIBITOB;



c(hOpPMHUPOBAHHOCTh YMEHUH JIAHUPOBATH U BBIMOJIHATH XUMUYECKUMA K CIIEPUMEHT
(pa3znokeHue Mmepokcuaa BOAOPOAa B MPUCYTCTBUU KaTalu3aTopa, OMpeNesieHue Cpeibl
PacTBOPOB BEIIECTB C IMOMOIIbIO YHHUBEPCAIBHOIO WHIUKATOPA, BIUSHHUE Pa3IMYHBIX
(bakTOpOB Ha CKOPOCTh XUMHUUYECKOW PEAKIINH, PEaKIIMi HOHHOIO0 OOMEHa, KaueCTBEHHbIE
peakiuuu Ha cyibgar-, kKapOoOHAT- U XJIOPUJ-aHUOHBI, HA KATHUOH AMMOHMS, PEIICHUE
IKCMIEPUMEHTAIBHBIX 3a1a4 1o TemMaMm «Metamisl» u «Hemeramiby) B COOTBETCTBUH C
IpaBWJIaMU TEXHUKH O€30MacHOCTH MpH OOpaIeHHH C BEUIECTBAMHU M JIaOOpaTOPHBIM
o0opy/noBaHUEM, TPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO 3KCIepuMeHTa B Qopme
3alliCH YPAaBHEHHUM COOTBETCTBYIOIIUX PEAKIMN U (HOPMYIHpPOBATH BBIBOJIBI HA OCHOBE
ITHX PE3yJIbTAaTOB;

cOPMUPOBAHHOCTh ~ YMEHHUUA  KPUTUYECKH  AHAJM3UPOBATh  XUMHUYECKYIO
uHopMaIMIO, TOJYy4aeMyld M3  pPa3HbIX HCTOYHMKOB (CpeICTBa  MacCOBOM
KOMMYHHUKaIu, UHTEpHET U ApyTux);

c(OpMUPOBAHHOCTh YMEHUI COOIOIATh MpaBUla SKOJIOTMUYECKU L[€Ieco00pa3Horo
NOBEJICHUS B OBITY M TPYJOBOW JEATENIBHOCTH B LIETSAX COXPAHEHHS! CBOETO 3/10pPOBbS U
OKpY>KaroIlel MpUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3ACUCTBUS Ha IKUBBIC
OpraHM3Mbl ONpPEAENEHHBIX BEIIeCTB, MOHUMas cMblch nokaszatens 1K, moscHsaTe Ha
npuMepax CIocoObl YMEHBIICHUS W TPEJOTBPAIICHHUS WX BPEIHOTO BO3ACWUCTBUSA Ha
OpTraHM3M YeJIOBEKa;

JUIE  OO0y4aromMxcs C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/JI0POBbS:  YMEHHE
NPUMEHATH 3HaHUs OO0 OCHOBHBIX JOCTYINHBIX METOJaX TIIO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL CJICTIBIX W CIA0OBUSIIMX OOYYAIONIUXCS: YMEHUE HMCIO0JIb30BaTh peibedHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins 11 3anucu XUMUYEeCKUX (OpMYIL.

TEMATHUYECKOE IINTAHUPOBAHME 110 XUMHUHA
10 KJIACC (1 yac B Hepe110)

Ne HanMeHoBaHMe pa3fennoB U TeM | KOJIMYECTBO YACOB 3JIEeKTPOHHBIE (IIUPPOBHIE)

IpOrpaMMBbl BCETO | KOHTPOJIbHBIE | MpPaKTHYECKHe | 0Opa3oBaTelIbHbIE PECYPCHI
paboThI paboThI

Pazgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMHH

1.1 | [Tpenmer 3 1 https://www.yaklass.ru/p/h
OpPTaHUYECKON XUMUH. Imija#program-10-klass
Teopus ctpoeHus
OpraHUYECKUX
coeauHeHuil A. M.
byrtneposa

Uroro no pazneny 3

Pa3znen 2. YrieBoaopoabl

2.1 | IlpenenvHbIC 2 https://www.yaklass.ru/p/
YIJIE€BOAOPOABI — himija#program-10-klass
aJIKaHbl

2.2 | HenpenenbHbie 6 1 https://www.yaklass.ru/p/
YII€BOAOPOIBI: himija#program-10-klass
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AJIKCHBI, AJIKaAUCHHI,
AJIKMHBI

2.3 | Apomarndeckue 2 https://www.yaklass.ru/p/
YTJIEBOJIOPO/IbI himija#program-10-klass

2.4 | I[lpupoaHbie 3 1 https://www.yaklass.ru/p/
UCTOYHHUKHU himija#program-10-klass
YIJICBOAOPOAOB U UX
nepepaboTka

Hroro no pazmemny 13

Paznen 3. Kucaopoacoaep:xamue

OpPraHm4eCKHue CoOCanHE

HHUA

3.1 | Ciupter. DeHON 3 https://www.yaklass.ru/p/
himija#program-10-klass
3.2 | ATbIEruasI. 7 1 https://www.yaklass.ru/p/
KapOoHOBbBIE KUCTOTHI. himija#program-10-klass
Cnoxxnble 3(UpBI
3.3 | YrueBoasl 3 https://www.yaklass.ru/p/
himija#program-10-klass
Hroro no pazmemny 13

Paznen 4. A3orcoaep:kamme OpranniecKkue coeuHeHust

4.1 | AMHUHEIL 3 1 https://www.yaklass.ru/p/
AMHHOKHUCIIOTBI. himija#tprogram-10-klass
benxu

Hroro no pazmemny 3

Pazgeu S. BeicokoMoJieKyJIsIpHbIE COEIUHEHUS

5.1

IlmacTmaccrl.
Kayuyku. Bonokna

2

https://www.yaklass.ru/p/
himija#fprogram-10-klass

Uroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

34

11 KJIACC (1 yac B Henen10)

Ne

HaumeHnoBaHue pa3aennoB U TeM
MIPOrPAMMBbI

KOJIMYCCTBO 4YaCOB

JIEKTPOHHBIE (IN(pPOBHIE)

BCECIO

KOHTPOJIbHBIC
paboThI

MpaKTHYECKUe
paboThI

00pa3oBaTeIBHBIE PECYPCHI

Paznen 1. TeopeTnueckue o

CHOBBI XUMHUH

11

CtpoeHue aTOMOB.
[lepnoanyeckuii 3aKOH

3

1

https://www.yaklass.ru/p/himija#prog
ram-11-klass
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u [lepuoanueckas
CUCTCMA XUMHNUYCCKUX
aneMeHToB /I. 1.
MenneneeBa
1.2 CTpoeHI/Ie BEIIECTBA. 4 https://www.yaklass.ru/p/himija#pr
-11-kl
Muoroo6pasue OQTaM-22-ass
BCIIICCTB
13 | Xumuueckue peakiuu 6 https://www.yaklass.ru/p/himija#pr
ogram-11-klass
Hroro no pazneny 13
Paznen 2. Heoprannyeckasi Xumu
21 | Merasuibl 6 https://www.yaklass.ru/p/himija#pr
ogram-11-klass
2.2 HeMeTamibl 9 https://www.yaklass.ru/p/himija#pr
ogram-11-klass
23 | CBs13b 2 https://www.yaklass.ru/p/himija#prog
ram-11-klass
HEOPraHM4YCCKHUX U -
OpraHn4eCKHux
BCIIICCTB
HToro no pasaeny 17
Pasznen 3. Xumud u ;Ku3Hb
31 | XumMug u SKU3HD 4 https://www.yaklass.ru/p/himija#prog
ram-11-klass
HToro no pasneny 4
OBIIEE KOJIMYECTBO 34
YACOB IIO
ITIPOTPAMME

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

. Xumusa, 10 xmace/ TI'abpuensa O.C., OctpoymoB W.I'., Cmagkor C.A.,

AximonepHoe o6miectBo «M3aarenbctBo «IIpocBemenner

. Xumumsi, 11 «wmace/ Tabpuensa  O.C., OOmecTBO ¢  OrpaHUYECHHOMN

oTBeTCTBEHHOCTBIO «JIPODA»; AxkmumonepHoe oOmectBo «M3maTenscTBO
«IIpocBemenue» Xumusa, 8 kimacc/ Pymsutuc T'.E., ®enpaman d.I., AO
«M3parenscTBO «IIpocBemienne»

. Xumus, 11 knacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.W. u ap./mox pen.

Jlynuna B.B. (0a30Bblii ypOBEHb)

METOAUYECKHUE MATEPHUAJIBI IUVIAA YUUTEJIA

Pamenxuit A.M. Xwumusa: aumaktadeckuid Marepuan: 10-11 xm. / A.M.
Pageuxnit. — M.: IIpocselieHue.
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2. B.H. HoponbkuHn, A.I'. bepexnas, T. B. Canxeea, B. A. ®eBpaneBa. Xumusl.
EI'D-2024. Tematuueckuit TpeHuHr. Bce tumbl 3amanmii. — PoctoB H//:
Jlernown, 2023

3. B.H. loponbkun, A.I'. bepexnas, T. B. CaxueBa, B. A. ®eBpaneBa. Xumus.
[ToaroroBka k EI'3-2024. 30 TpeHHMpOBOYHBIX BAPUAHTOB M0 AemMoBepcun 2024
— Pocros v//1: Jlernon, 2023.

4. Kucenesa E.B., DxkcnepuMmeHTaiapbHass XHMHS B CHCTEME HpOOIEMHO-
pa3BuBaroiiero ooyuenus. 8-11 knaccel. MTHCTpyKTHBHBIE KapThl MPAKTUYECKHUX
pabot u onbIToB. PI'OC

5. O.C. TI'abpuensu, I'.I'. JIsicoBa «Xumus Mertonuueckoe mocodbue — 0a30BBIN
ypoBeHb» - M.: [Ipoda 2022 rog.

6. O.C. TI'abpuensa, WU.I'. OctpoymoB, «OOmas xumus B TecTax, 3agadax,

ynpaxkueHnusx. 11 kmace» — M.: lpoda, 2023 rox.

7. O.C. Tl'abpuensn, IIL.H. bepeskun, A.A. VYmakoBa «Xumus 11 kiacc:
KoHTposibHbIE U TIpOBEpOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

8. O.C. Ta6pumensu, I'.I'. JleicoBa, A.I'. Beaenckas «Xumus 11 xiacc:
Hacronbhas kaura juis yaurtens». Yacts 1 — M.: [poda, 2019 rog.

9. O.C. Taopuensu, I'.I'. JleicoBa, A.I'. BBegenckas «Xumms 11 xmacc:
HacronbHas kuura amns yuurens». Yacts 2 — M.: JIpoda, 2022 rog.

10. O.C. T'abpuensn, [1.B. PemeroB, U.I'. OctpoymoBa «3amaun mo XUMHU U
crocoOrl ux pemenus» - M.: «Jlpoday», 2021rox.

11. M. A. Psa6oBa, V.1O. HeBckas, P.B. JIunko «Tectsl mo xumum 11 kmacey, - M.:
Oxk3ameH, 2019r.

12. O.C. T'abpuensn, N.I'. OcTtpoymoB «XUMHUECKHI dKCIIEPUMEHT B Tkoiie 11
Kiacey; - M.: [Ipoda. — 2019 ron.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. https://fipi.ru/

2. http://www.chemnet.ru TI'azera «Xumus» u callT i yuuTens «5 uay Ha ypok
XUMHUA

3. http://him.1september.ru Enunas xomnekmus LIOP: IIpeameTHas KOJIEKIUS
«XUAMUS»

4. http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHbBIE
skcriepuMeHThl: xumus. Komekius Poccuiickoro o0011eo0pa3oBaTebHOTO TOpTaja

5. http://wwwalhimik.ru  Bcepoccuiickas oaumnuaza MKOJbHUKOB [0 XUMHH

6. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBINA YICOHUK

7.  http://www.chemistry.ru JlucTaHIIMOHHAsT  OJIMMIIMAJA 110  XHUMHH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT

8. https://www.yaklass.ru/ AIKmacc
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