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INOACHUTEJIBHASA 3AITMCKA

[IporpammMa MO XMMHHM Ha YpPOBHE CpEIHETO o0O0Iero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM HPOTPaMMBI CPEIHErO OOIIETo
obpazoBanust (POIl COO), mpencraBineHHbIx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crannapre COO, ¢ yuérom KoHuennuu npenojaBanusi yueOHoro npeamera «XumMus» B 00pa3oBaTEIIbHbBIX
opranm3anusx Poccuiickoit denepainu, peaqu3ylOIIUX OCHOBHBIE 0O0pa3oBaTebHBIC MPOTPAMMBI, U
OCHOBHBIX MOJ0KeHUH «CTpareruu pa3puTus BocnuTanus B Poccuiickoit denepanun Ha niepuon g0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKe MHporpamMMbl IO XHMHUH, K ONpEeIeNeHHI0 oOuield cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHsI OOYYaIOUINXCS CpeAcTBaMHU y4yeOHoro mpenmera «Xumus» ans 10-11
KJJaccOB Ha 0a30BOM ypOBHE COCTAaBWIM  KOHIeNnTyaidbHble mnojoxenus PIOC COO o
B3aUMOOOYCIIOBJIIEGHHOCTH LI€JeH, COAEp)KaHMs, pe3yJlbTaToB OO0y4eHHMs U TpeOOBaHMH K YpPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IMOJy4aeMO€ BBITYCKHUKAMU O00IIe00pa3oBaTEIbHON OpraHU3alNH,
SBIISICTCS HEOTHEMJIEMOU YacThIO MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIONIMM STAIlOM pealn3alny Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LIEHHOCTEH, MNPHUCYILIUX ILIEJIOCTHOW CUCTEME
XMMHUYECKOro o00pa3oBaHMsA. OTH IIEHHOCTU KacaloTCs IO3HAHMWS 3aKOHOB HPUPOIBI, (HOpMUPOBaHMS
MHUPOBO33PEHUSI U OOIIEH KyJIbTyphl YeJIOBEKa, a TaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHUS K
CBOEMY 3JI0OPOBBIO M MIPUPOJHON cpene. Peammsyercss xumudeckoe oOpa3oBaHue 0OYyYalOUIMXCS Ha YPOBHE
cpeaHero oOuiero odpa3oBaHUsl CPEJACTBAMHU YYEOHOro mnpenMera «XUMHs», COAEp)KaHUE M IOCTPOEHUE
KOTOPOIO OIpeJiesieHbl B IMpOrpaMMe MO XUMHUU C Y4YETOM CHEHU(PHUKU HAyKH XUMHH, €€ 3HaueHHs B
MO3HAHUU TPUPOJIBI U B MAaTEPUATBHOM KU3HU OOIIECTBa, a TaKXkKe ¢ YIETOM OOLINX IIeNieil U MPUHIIHUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpenHero ooOuiero obpasoBanus B Poccuiickoit
denepanuu.

XuMHsL Kak 3JEMEHT CHCTEeMbl €CTECTBEHHBIX HayK HrpaeT ocoOyr pojib B COBPEMEHHOH
IUBWIN3ALUU, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCUT CBOM BKJIaa B
(GbopMHpOBaHHME pAIMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, B CO3JaHHE LEJIOCTHOTO IPEICTaBIeHUs 00
OKpYKaIOIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeNOBEKa, KOTOopoe (opMUPYETCS B XMMHHM Ha OCHOBE
MIOHMMAaHHsl BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpPA, OCO3HAHMS B3aMMOCBSA3M MEXAY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3auMOJEHCTBYs C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XMUMHUS CcTaja HEOTHEMIIEMOM 4acThIO
MHUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJa U JKU3HHM KaKIOro 4ieHa oOUIecTBa.
CoBpeMeHHass XMMUS KaKk HayKa CO3MJaTeNIbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pelieHHe
r700aNbHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPreTHYEeCKOH, MHIIEBOH,
9KOJIOTMUYECKOM 0€3011aCHOCTH U OXPAHBI 3710POBbSL.

B cooTBercTBHU ¢ OOMMMH 1EISIMUA M TPHUHIMIIAMHU CPEIHETO 001Iero oOpa3oBaHMs COJEpKaHUE
npeamera «Xumus» (10—11 xaccel, 6a30BbI YpOBEHb W3YyUEHHs) OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaromuXcsi, HEOOXOAUMYIO UM JJIsi BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
o0acTax, He CBSI3aHHBIX HETTOCPECTBEHHO C XUMHUEH.

CocTaBisOIUMHU NIpeIMeTa «XUMUS» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas 1 HeopraHUyecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN MO0 HEOPTaHWYECKOW XUMHHM (C BKJIIOUEHUEM 3HAHUM K3 00IIeld XUMUN) U
oprannyeckoil xumun. dopMupoBaHre AAHHON CHUCTEMbl 3HAHUM MpPHU MU3YyUYEHUU IpeaMeTa oOecreuynBaeT
BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOI000pa3usl BEIIECTB HA OCHOBE OOLIUX MOHSTUH, 3aKOHOB U TEOPH
XUMUH.
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CrpykTypa conepxkaHus KypcoB — «OpraHuueckas Xumusa» u «OOIas ¥ HEOpraHU4eckas XUMHs»
c(opMHpOBaHa B IPOrpamMMe 110 XUMHUHU Ha OCHOBE CUCTEMHOTO MO/IX0/Ja K U3y4eHHI0 y4eOHOro MaTepuana
u 00ycloBlieHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMNA Ha ONPENENEHHBIX TEOPETHUYECKUX
ypoBHsix. Tak, B Kypce OpraHM4ecKOod XHMHUHU BELIECTBA PAacCMAaTPUBAIOTCA HAa YPOBHE KJIACCHUECKOMN
TEOPUU CTPOCHHUS OPraHUYECKUX COCIUHEHUM, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX
IPEJCTaBICHUN O CTpoeHuH BeulecTB. CBeieHUs 00 M3yyaeMbIX B Kypce BEIIECTBaX AAIOTCA B Pa3BUTHH —
OT YIJIEBOJOPOJOB /10 CJIOXHBIX OMOJOTMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHuuyeckoil Xxumuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIbHBIC
IPEJCTABICHU O XUMHUUYECKOW CBA3M, KIACCHU(MKALMOHHBIX NPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKLuu.

[To HOBBIM YTJIOM 3peHUs B IpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS PacCMaTPUBACTCS M3YUCHHBIM Ha
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUN Marepuan U (aKTOJIOTUYECKUE CBEACHUS O
BEIIECTBAaX W XMMHYeCKOH peakiuu. Tak, B "yacTHocTH, B Kypce «OOmias M HeOpraHWYecKas XUMHsD)
o0yJaroImuMCsl  IIPEJOCTaBIAETCS BO3MOYKHOCTb OCO3HATh 3HAYCHHME IEPHOAMYECKOrO 3aKOHa C
O0IIETEOPETUYECKUX M METOJIOJIOTUYECKUX TO3UIHH, IIIy0Ke MOHATh UCTOPHUECKOE M3MEHEHHE (DYyHKITHIA
ATOTO 3aKOHA — OT 0000IIAIOMIEH 10 OOBICHAIONMIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMH O BaXKHEWINMX BEIECTBAaX, HX COCTaBe, CTPOCHUM, CBOMCTBAaX H
IIPUMEHEHUH, a TaKKE€ O XHUMUYECKUX PEaKUMsIX, HUX CYIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHMS
nomnonHserca B kypcax 10 u 11 kmaccoB 3neMeHTaMH COAEPIKAHUSI, UMEIOUIUMH KYJIbTYPOJIOTUYECKUN U
MPUKJIAJHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XUMHMHU C JPYTHUMU HayKaMH,
pacKkpbIBaloT €€ pojb B II03HABATEIbHON M NPAKTUYECKOH JESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIUTaHHUIO YBO)KEHUS K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUM U MPAKTUYECKUX MPUIOKEHUH XUMMUH,
MOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIIeMax, CBI3aHHBIX
C XMMHEH, KPUTUIECKN OCMBICIUBATh MH(POPMAIIMIO U MPUMEHATH €€ IS TMOMOIHEHHs 3HAHUN, PEUICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIbHBIX HMCCIEI0BATEIbCKUX 3a4ad. B memnom copepxanue yuyeOHOTo
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OpHUEHTHPOBAHO Ha (opMupoBaHHE y OOy4arolIUXcCs
MHPOBO33PEHYECKON OCHOBBI ISl TOHMMaHUs (puiaocopckux uAeH, TakUX Kak: MaTepuaIbHOE €JUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MHpa, 00YCIIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM,
[I0O3HABAEMOCTh TPUPOJHBIX SBJICHUN MYTEM JKCIEPUMEHTAa W PEUICHHUs] IPOTUBOPEUYMI MEXIYy HOBBIMU
bakTaMM M TEOPETUUYECKUMH MPEANOChIIIKAMH, OCO3HAaHHE pOJIM XUMHMHU B PELIEHUH HKOJOTHYECKUX
po0JieM, a TaKkKe MpodsIeM cOepexeHHs SIHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U
MaTepUasoB.

B mnaHe pemeHus 3amad BOCIUTAHMS, Pa3sBUTHS M COLMANIM3ALMU OOYyYaroIUXCs IPHUHATHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K OIIPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA MIPELyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOIMUX 0a30BO€ 3HAYEHHE JUIsSl PAa3IMYHbIX BHUJIOB
NEeSTeIbHOCTH: pelleHus MpoOjeM, MOMCKa, aHaiu3a M 00paboTKM HHQOpMAIUH, HEOOXOIWMBIX IS
NPUOOPETEHUS ONBITA MPAKTUUYECKON U UCCIEN0BaTEIbCKON JEATENbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B
MTO3HAHUU XUMUHU.

B nmpakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs, TaK U HA YPOBHE
cpenHero obmiero oOpa3oBaHHS, NMPHU ONPEIEIECHUU COJAEP>KATEIbHON XapaKTepUCTUKU Iiesield H3ydeHus
npeaMeTa HalpaBJIeHUEM NEPBOCTENIEHHOW 3HAYMMOCTH TPaJUMIIMOHHO MPHU3HAETCA (POPMHUPOBAHUE OCHOB
XMUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM JeATEIbHOCTH YelloBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOW TOYKH 3PEHMS TAaKOW MOAXOHA K
OTIpe/ICNICHUIO 1eNIel U3YUeHHUs MTpeIMeTa SBJSETCS BIIOJIHE OMPAaBIaHHbIM.

CornacHo JaHHOM TOUYKE 3pEHMS TJIABHBIMU IIENISIMH M3Y4EHHUs NHpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) ssBASIOTCS:



e (OpMHUPOBAHHE CHUCTEMbl XMMHYECKHX 3HAHMM KaK Ba)XHEHIIEH COCTaBJISAIONMIEH €CTeCTBEHHO-
Hay4YHOH KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKaT KJIIOUEBbIC OHATHUS, (PyHIaMEHTAIbHbBIC 3aKOHbI
U TCOpUHU XHUMHUH, OCBOCHHC MA3bIKa HAYKH, YCBOCHHC H MNOHHMAHUC CYHMIHOCTH JOCTYIHBIX
0000IIeHUT MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C HWCTOpPHEH UX pa3BUTHSA W
CTaHOBJICHUS;

e (opMupoBaHHE U pa3BUTHE NIPECTABICHUN O HAYYHBIX METO/AX MO3HAHMS BELIECTB U XMMHUYECKHX
peakiuii, HEOOXOMUMBIX Ui NPUOOPETEHHs yYMEHUH OPHEHTHPOBATHCS B MHPE BEUIECTB U
XUMHNYCCKUX SIBJIGHI/II\/JI, HMCIOIUX MCCTO B IIPpUPOJC, B HpaKTquCKOﬁ n HOBCGHHGBHOﬁ KHU3HU,

e pa3BUTHE YMEHHM U CcHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJIOJAECHHEM U OOBACHEHHEM
XMMHYECKOI'0 3KCIIEPUMEHTA, COOII0IEHMEM IIPaBUi 0€30MacHOro 00paleHUs C BELECTBAMHU.

Hapsiny ¢ aTuMm, comepkarenbHasi XapakKTepHCTHKA LIeel U 3aa4 U3y4eHHs IpeaMeTa B IporpamMmme
0 XUMHHU YTOUHCHA U CKOPPCKTHUPOBAaHA B COOTBCTCTBUU C HOBBIMHU NPHUOPUTCTAMH B CUCTEMC CPCIHEIO
obmero obpazoBanusa. CeronHs B IpenojaBaHUM XMMUU B OOJbLICH CTENEHH OTHAETCS NpPEANOoYTEeHUE
IIPAKTUYECKOH KOMIIOHEHTE COJEpKaHusl OOydeHHs, OpPUEHTHPOBAHHOW Ha IOATOTOBKY BBITYCKHHMKA
001meo0pa3oBaTeNIbHOM ~ OpraHW3alyy, BJIAJCIONIET0 HE HA0OpPOM 3HaHWHM, a (QYHKIHMOHAIBHOM
rpaMOTHOCTBIO, TO CCTb criocobamMu YMCHHUAMU AKTHBHOI'O IMOJYYCHUSA 3HAHUHA U MNPpUMCHCHUA HX B
peanbHOM JKU3HHU JJIS peIIeHUs IPAKTHUECKUX 3ajay.

B cBsi3u ¢ 3TUM npu U3ydeHHUHU NpeaMeTa «XUMHs JOMHHUPYIOIIee 3HaueHUe NpUoOpeTalT Takue
NN ¥ 3a/1a9H, KaK:

ajanTanusg OOYYalOIMXCS K YCIOBUSM JIHHAMUYHO DPAa3BUBAIOIIEroCs MHUpa, (OpMUpPOBAHHE
MHTEJUIEKTYaJJbHO ~ pPa3BUTOW  JIMYHOCTH, TIOTOBOM K  caMOOOpa3OBaHUIO,  COTPYIHHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHATUIO T'PAMOTHBIX PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUCM;

dbopMupoBaHHE y OOYYAIOMIMXCS KIIFOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUH), WMEIONINX
YHUBEpCAJIbHOE 3HAUEHHE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: pEIleHHUs MpoOiieM, MOKMCKa, aHalu3a U
00paboTku HH(pOpMAIMK, HEOOXOAUMBIX I NMPUOOPETeHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TO3HAHWM XUMHH, a TaKKe JUISI OLEHKHA C TIO3HMIUH HKOJIOTUYECKOH Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOIECCOB Ha OPTaHU3M YeI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKMX CIIOCOOHOCTEH
o0yyJaroImuxcs: COCOOHOCTH CaMOCTOSATENIbHO NMpUOOpeTaTh HOBBIE 3HAHUS M0 XMMHMU B COOTBETCTBUU C
KHU3HCHHBIMHU HOTpe6HOCT$IMI/I, HCIIOJIb30BAaTh COBPCMCHHBEIC I/IH(i)OpMaHI/IOHHBIG TEXHOJIOIMU AJId IIOUCKa U
aHaJIn3a y4eOHOW U HayYHO-TIOMYJISIPHON MH(POPMAIIMN XUMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHHE U pa3BUTHE Yy OOYYAIOUIMXCA AaCCOLMATHUBHOIO U JIOTHUECKOTO MBIIIJICHHUS,
HaOJI0AaTeNbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YacCTHOCTH, IPH
ITaHUPOBAHUHN U IPOBCACHHUU XUMUUYCCKOT'O SKCHepI/IMeHTa;

BOCHUTaHHE Yy OOydYaroImUXcsi yOekJAEHHOCTHM B T'YMAaHUCTHMYECKOM HANpaBIIEHHOCTH XUMUH, €€
BXHON pOJM B PEUICHUH TJI00aNbHBIX MPOOJEM pPalMOHAIBHOTO MPHUPOIONOIb30BAHUS, MOMOJIHEHHS
HHEPreTUYECKUX PECYpPCOB U COXPAHEHHUs IPUPOIHOIO PaBHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OepexHOro
OTHOIICHHA K MIPUPOJAEC U CBOCMY 3J1I0POBBIO, 4 TAKKE HpI/IO6peTeHI/I$I OIbITa HUCIIOJIb30BAHHA IOJTYUYCHHBIX
3HAaHUH JJI IIPUHATUSA TPaMOTHBIX peI_HeHI/II\/’I B CUTyallUsX, CBA3aHHBIX C XUMHUYCCKUMU SABJICHUAMUA.

B yueOnoMm mutane cpenHero odmiero oOpa3oBaHusi mpeaMeT «XuMus» 0a30BOr0 YpOBHS BXOAMT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HAYUYHbIE TPEIMEThI.

OOmiee 9mciiO 9acoB, OTBEAEHHBIX UISI M3yYCHHS XUMHUH, Ha 0a30BOM YPOBHE CPEIHETO OOIIero
oOpa3oBanusi, coctaBiseT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 yac B
HEJISIIO).



COJEPKAHUE OBYYEHUA

10 KJTACC
OPI'AHMYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHH

[IpenMer OpraHMYECKOM XUMHUHU: €€ BO3HHKHOBEHHE, Pa3BUTHE U 3HAYCHHE B IIOJyYEHUH HOBBIX
BEUIECTB M MaTepuasioB. Teopus CTpOCHMsI OpraHMYecKux coenuHeHuil A. M. byrtnepoBa, €€ OCHOBHBIE
nonoxkeHus. CTpyKTypHbIe (OPMYIIBI OPraHUYECKUX BemecTB. ['omomorus, nzomepusi. XuMU4eckas CBS3b B
OpPraHUYECKUX COEAUHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

IIpencraBnenue o KiIaccUpUKAMM OpraHMYECKMX BemlecTB. HoMeHknaTypa OpraHu4ecKux
coeMHEHUI (cucTtemaTtuyeckas) W TpPUBHAIbHBIE HA3BaHUS BAXKHEWIIMX IpeICTaBUTEICH KJIacCOB
OpPraHUYECKUX BEILECTB.

DKcIepUMEHTAIbHBIE METO/IbI U3yYeHHS BEUIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu
OpPraHMYECKUX BEILECTB U MAaTe€pHallaMU Ha UX OCHOBE, MOZCIUPOBAHUE MOJIEKYJI OPraHMYECKHUX BEILECTB,
HaOJII0ICHUe M ONHCaHWE JAEMOHCTPALMOHHBIX OINBITOB IO IPEBPAILEHUI0 OPraHUYECKUX BEILECTB IPH
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN paAx. MeTaH M 3TaH — NPOCTEHIINE NPEACTaBUTEIN
aJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOMCTBA (peakly 3aMellEeHHs] U TOPEHUs ), HaX0XJIeHHE B IPUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHHE, TIOMOJIOTMUECKUH psA. OTWIEH W HOpONWIeH — HpocTeiliue
IPEJCTaBUTEIN  AJKEHOB:  (u3Mueckue W  XUMHUYECKHE CBOICTBa  (peakuuu  THIPUPOBAHUS,
raJJOreHUPOBaHUS, TUApATALlUH, OKUCIECHHS U TIOJTMMEPU3alluu ), MOJydeHHUEe U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 m merunOyraguen-1,3: crpoeHue, BaKHEWIINE XUMHUYECKHE CBOWCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMH psaa. ALETWIeH — NpocTediuit
MPEJCTaBUTEIb AKHHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA (peaKkMy IMIpUPOBaHUS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUs ), TOTYYEHHE U IPUMEHEHUE.

Apensl. benzoun: coctas, cTpoeHne, Gu3NYeCKue 1 XUMUYECKHE CBOWCTBA (peaklMK raJloreHUpOBaHUS
U HUTPOBAHU), MOJyY€HHE W TpUMEHeHue. Tonyon: cocmas, cmpoenue, @uauyecKue u XumuyecKue
ceolicmea (peakyuu 2an02eHUuposanus U HUMpOBanus), noaydeHue u npumeneHnue. TOKCUYHOCTh apeHOB.
I'eneTndeckas CBA3b MEXKY YIJIEBOJOPOAAMU, IPUHAIICKAIIMMH K Pa3IUYHBIM KJIACCAM.

[IpupoaHble UCTOUHUKH YTaeBO10poAoB. IIpuponHsblil ra3 u nonytHele HedTsHble ra3sl. Hedts u eé
npoucxoxaeHne. CrnocoObl nepepaboTKH HePTU: MEPEeroHKa, KPEeKUHI (TEePMHUYECKUH, KaTaJUTUYECKUN),
nuposu3. [IpoaykTel mepepaboTku HEPTH, UX NPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITy. KameHHBbIN
YTOJIb ¥ TIPOJIYKTHI €T0 NMepepadoTKH.

DKcrnepuMeHTaIbHbIE METO/bl M3YYEHMsI BEIIECTB M MX MpEBpallleHui: 03HaKOMIJIEHHE ¢ 00pasliaMu
[lacTMacc, KaydykoB U pe3uHbl, Komekiuu «Hedts» u  «VYromb», MoJenupoBaHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOTEHOIPOM3BOIHBIX, MPOBEIEHNE HPAKTUYECKOM pabOThI: MOJY4YEHUE STHIIEHA M
U3y4YEHUE €ro CBOMCTB.

Pacuérnble 3anaun.

Boruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kucaopoacoaepxaiye oprannyeckie CoeiMHEHUs!




IIpenenpHble OJHOATOMHBIE CIHUPTHI. MeETaHON M 3TaHON: CTPOCHHME, (U3UUYECKUE U XMUMUYECKHE
CBOMCTBA (peaKI1K ¢ aKTUBHBIMU METaJlIaMH, TaJIOr€HOBOJOPOJaMH, TOpEeHUeE), IpuMeHeHne. Bogopoansie
CBSI3U MEXKIY MOJIEKYJIaMU CIIUPTOB. J[efiCTBHE METaHOJIa M STAaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaTOMHBIE CHUPTHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3MUECKHE U XUMHUYECKHE
CBOWCTBa (B3aMMOJICHCTBHE CO ILEJIOYHBIMU METajUlaMH, KadeCTBEHHas pEaKlMs Ha MHOIOATOMHBIE
cnupThl). JlelcTBUE HAa OpraHu3M uyesoBeka. [IpuMeneHue riuneputa u STUICHIVIMKOJIS.

@deHOoM: CTPOEGHUE MOJIEKYINBI, (U3MYECKHEe W XUMHUYECKHe CBoicTBa. ToOKcHMUHOCTH (eHona.
[Tpumenenue penona.

Anpnerunpl U kemownvi. DOpManblIeru], aueTaJbleruja: CTpoeHHe, (PU3NYECKHEe U XUMHYECKHE
CBOMCTBA (PEaKLUU OKUCIEHUS U BOCCTAHOBIIEHUS, KAUECTBEHHbBIE PEAKLIMH), TIOTYYE€HUE U IPUMEHEHHUE.

OAHOOCHOBHBIE Ipe/eIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbHHAasl U YKCYCHasi KUCJIOTBI: CTPOEHHE,
¢u3nveckre M XMMHUYECKHE CBOMCTBa (CBOWCTBa, OOIIME UL Kiacca KUCIOT, peakius 3Tepudukaimm),
nojrydeHue U npumenenue. CTeapuHoOBas U OJEUHOBAsI KUCJIOTHI KaK IPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIO0T. Mbla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOMOLIEe JeiicTBUE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl
I'mpponus xupos. [IpuMenenne xupoB. buosornaeckas posb KUPOB.

VYrieBoapl: cOCTaB, KiacCU(pHKAIMs yIrJIeBOAOB (MOHO-, IU- W Mosucaxapujisl). [mokosa —
IPOCTEHIIMI MOHOCaxXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHME U XUMHMUYECKHE CBONCTBA
(B3aumogpeiicteue ¢ ruppokcuaoMm Meau(ll), okucnenme ammuadHbIM pacTBOpoM okcujaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3bl), HaX0KJIEHUE B NPUPOJE, NPUMEHEHHE, OUOJOTHYEcKass pOJib.
dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnoso3a Kak OpupoaHble noiauMepbl. CTpoeHrne KpaxMana U LeuIo103bl. dusnueckue
1 XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KaueCTBEHHAs! pEaKLIUs C HOJIOM).

DKcIeprMEHTAIbHBIE METO/IbI M3yUCHHS BEUIECTB U WX MPEBPALICHUI: NpOBeIeHNe, HAOII0ICHUE U
OIMCaHME JIEMOHCTPAL[MOHHBIX OIBITOB: FOPEHUE CIUPTOB, KAUECTBEHHBIE pPEaKIMH OJHOATOMHBIX CIIUPTOB
(okucnenne staHona okcuaoM wMeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBHE TJIMIICPUHA C
ruapokcuaom  Mmeau(ll)), anpnernnoB (OKHCIEHME aMMHAuyHbIM pacTBOpoM okcuga cepedpa(l) u
runpokcuaom meau(ll), B3aumozeiicTBue kpaxmana € HMOAOM), NPOBEACHHME IPAKTUYECKOH paboThI:
CBOWCTBA pacTBOPa YKCYCHON KUCIIOTHI.

PacuérHbie 3anaun.

Bbrluncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BELIeCTBA WJIM MPOAYKTAa pEaKklUu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUN).

A3zoTconepiKalie OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckue coeanHenns. dusnueckue 1 XMMHUYECKUE CBOMCTBA
aMHHOKHCIIOT (Ha IpuMepe rnirHa). bruonornyeckoe 3HaueHre aMuHOKUCIOT. [lentusl.

benku kak mpupoaHble BBICOKOMOJIEKYJSIpHbIE coequHeHus. IlepBuuHas, BTOpUYHAs M TpeTHYHAs
CTPYKTypa OenKoB. XMMHUECKHE CBOMCTBAa OENKOB: TMAPOSU3, JE€HATYypallus, KaueCTBEHHbIE PEaKLUu Ha
Oenku.

DKcrepuMEHTAIbHbIE METOJIbl M3Y4YEeHMsI BELIECTB M UX MpEeBpaleHUI: HaOII0JeHHEe M ONHCaHHE
JI€MOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalusi OEIKOB MIPU HArPEBAHUH, LIBETHBIE PEAKIIUU OEJIKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA

OCHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3BEHO, CTEeNeHb MOJIMMEpU3al, CpefaHss MoyeKylspHas wmacca. (OCHOBHbIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN — MOTMMEPHU3AIHsI U TTOJTUKOHICHCAITHS.

DKcIepUMEHTAIbHBIE METO/Ibl U3yUYeHHs BEUIECTB U WX MPEBPALICHU: 03HAKOMJIEHHE ¢ 00pa3liaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.
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MexnpeaMeTHBIE CBSI3H.

Peanuzanmst MeXNpeaMETHBIX CBA3€M NP M3YYEHUM OpraHudeckod xumuu B 10 Kkiacce
OCYIIIECTBIISICTCSI 4Yepe3 HKCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHN, TaK W TOHITHA,
SIBJISIFOLIIUX CSI CACTEMHBIMU JIJ1s1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0miue ecTecTBEHHO-HAaYUHbIE MTOHATHS: SIBICHUE, HAYYHbII (DaKT, rUMOTe3a, 3aKOH, TEOpUSs, aHaJIH3,
CUHTE3, Ki1accu(uKalus, NepruoJuIHOCTb, HaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHMUE.

duzuka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BELIECTBO,
TeJN0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NICCKUE BETMIMHBI U €IUHUIIBI UX H3MEPEHUSL.

buonorus: xnerka, opranusMm, ouocdepa, oOMeH BelIeCTB B opranusmMe, pOToCHHTE3, OMOJOTHYECKH
aKTUBHBIC BellecTBa (O€IKU, YIIeBOABI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIEC TTOPO/IBI, MTOJIE3HBIE HCKOMTAEMEbIE, TOTLINBO, PECYPCHI.

TexHonmorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAIlMOHAIIBHOIO IUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpenapaThbl, MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH

XUMHUECKUI 37eMeHT. ATOM. Slapo aroma, M30TONbl. DJIEKTPOHHas 000JI0uKa. DHEepreTudyeckue
YPOBHH, MOJAYPOBHH. ATOMHBIC OpOHTalH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH PACIPEACICHHs 3JIEKTPOHOB
10 OpOUTAISIM B aTOMAX AJIEMEHTOB MEPBBIX YETHIPEX MEPHOI0B. DIIEKTPOHHAS KOH(PUTYPAIIHsI AaTOMOB.

[lepnonnueckuit 3axkoH u Ilepuonnueckass cucrtema xumudeckux annemeHTtoB . M. Menneneesa.
Cas13p nepuoanueckoro 3akona u Ilepuoaudeckoit cucreMsl xumudeckux aneMmeHToB . 1. Mengeneesa ¢
COBPEMEHHOM TEOPHUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHMSI CBOMCTB XMMHUYECKHUX JIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX W CIOKHBIX BEIIECTB MO TPYyNIIaM W MEpuojaM. 3Hau€HHUE MEePHOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BelecTBa. XMMHUYECKasi CBA3b. BHIbl XMMHYECKOH CBS3U (KOBaJIEHTHAs HEMOJSpHAs U
NOJISIpHAsi, WOHHAsA, MeTaJUIMuecKkas). MexaHu3Mbl 00pa3oBaHMsS KOBAJIEHTHON XMMMYECKOH CBSI3U
(oOMEeHHBI# W JTOHOPHO-aKUENTOPHBIN). BomoponHas cBsizb. BalleHTHOCTh. JIEKTPOOTPHUIATENHHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @aHUOHBI.

BemecTBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA.
THUnsl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTbh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonsTre o qucnepcHbIX cuctemax. McTuHHbBIE U KOJTOMIHBIE pacTBOPBL. MaccoBasi 10151 BEIIECTBA B
pacTBope.

Knaccuukanuss Heopranudeckux coeauHeHuil. HomeHknaTypa HEOpraHMYecKHX  BEIIECTB.
I'enernyeckas CBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIIMNX K PA3IMYHBIM KJlaccaM.

Xumnyeckas peakuusa. Knaccuduxanuss XMMHUYECKHX pEaKIMii B HEOPTaHUYECKOM W OpraHUYecKOu
XUMHH. 3aKOH COXpPAaHEHHS] MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS YHEPTHUH IIPU XUMUYECKUX
peakuusx.

CKopocTh peakiuy, e€ 3aBUCHMOCTb OT pa3IM4YHbIX (akTopoB. OOpaTHMble peakiuu. XUMHYECKOe
paBHOBecHe. PaKTOpHI, BAUAIOIIME HA COCTOSHUE XUMUYeckoro pasHoBecus. [Ipuniun Jle HlaTense.

OnexTponutuyeckas auccoruanus. CuinbHble U cinadble 37eKTpoiauThl. Cpela BOAHBIX PacTBOPOB
BELIECTB: KUCIasA, HENTpaabHasl, IEI0YHAs.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcIepUMEHTAIbHbIE METOABl M3YUeHHs] BEIIECTB W HX NPEBpALlCHUH: JIEMOHCTpalus TaOiauIl
«Ilepuoanyeckas cucrema xumudeckux diemeHToB [[. WM. MeHneneeBa», wu3ydyeHHE MOJENEH
KPUCTAINIMYECKUX PELETOK, HAOMIOJIEHHE M ONHMCAHHWE JAEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB
(paznoskeHue nepokcHia BOAOPOJa B IPUCYTCTBUU KaTalu3aTopa, ONPEAEIIEHUE CPElbl paCTBOPOB BELLIECTB
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C TIOMOIIBI0 YHUBEPCATBHOI'O HHAWKATOPA, PEAKLIMU HOHHOTO 0OMEHa), IPOBEACHNE TPAKTUYECKON PabOTHI
«BnusiHMe pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMUYECKON peaKIum».

Pacuérusle 3anaun.

Pacuérel 10 ypaBHEHMAM XUMUYECKUX PEAKLIMM, B TOM YHUCIIE TEPMOXUMHUYECKUE PACYETHI, PACUETHI C
UCIIOJIb30BAaHUEM IIOHATHS «MACCOBAs A0JIS BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilonoxenune HemeraioB B Ilepuoandeckoil cucreMe XMMHUYECKUX diemeHToB J[. H.
MenneneeBa U OCOOEGHHOCTH CTpOECHHS aroMoB. Du3WyecKHe CBOWCTBA HEMETANIOB. AJIIOTPOIHS
HEeMeTaJUIOB (Ha IMIpUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BaXXHEHWIIMX HEMETAJUIOB (TaJOreHoB, cephl, a3oTa, (ocdopa, yriepoaa u
KPEMHHUS) U UX COEAUHEHUHN (OKCHUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

IIpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenue wmeramwioB B Ilepuoanueckoil cucreme XuMHueckux sieMeHtoB [[. .
MenneneeBa. OCoOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmme duznueckue
cBoiicTBa MeTaj10B. CIUIaBbl METAJIOB. DJIEKTPOXUMHUUECKUN Psil HAIPSDKEHUN METaIIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIINX METAIIOB (HATPUM, KA, KaJTbIIUM, MarHUM, allFOMUHUH, [IUHK,
XpOM, 5K€J1€30, ME/Ib) U UX COCAMHEHUI.

OO6uue ciocoObl osydeHust MeTayuioB. [IpuMeneHre MeTaioB B ObITY U TEXHUKE.

OKClepUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M MX I[PEBPALLECHUI: H3Yy4YE€HHE KOJUIEKIUH
«MeTamibl W CIUIaBb», OOpa3lOB HEMETAJUIOB, PEUICHHWE OSKCIEPHUMEHTAIBHBIX 3a]ad, HaOI0JeHHE |
OINMCaHME JAEMOHCTPALMOHHBIX M J1a0OPATOPHBIX ONBITOB (B3aUMOJEHCTBUE THAPOKCHIA AITIOMUHUS C
pacTBOpaMH KHCJIOT U LesIoueil, KaueCTBEHHbIE peaKlIMi Ha KATHOHbI METAJJIOB).

Pacuérneble 3anaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WU
00bEMY OJJHOT'O M3 y4YacTBYIOIIMX B PEaKLUM BEIIECTB, pacuy€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLMH, €CIIU OJHO U3 BELECTB UMEET IIPUMECH.

XuMUA U )KU3Hb

Ponp xumun B o0ecrieueHnn 3KOJIOTUYECKOM, SHEPreTUUECKON M MUILEBOM OE30MacHOCTH, Pa3BUTUU
MeaunuHbl. [IoHATHE 0 HAyYHBIX METOAAX NO3HAHMS BEIIECTB U XUMUUECKUX PEAKLIU.

IIpencraBnenus o0 0OIMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO MOJYYEeHUs BXKHEHIIINX BEILIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB: BAXKHEHIIINE CTPOUTEIBHBIE MATEpUabl, KOHCTPYKIIMOHHBIE
Marepuaisl, KPacKu, CTEKJIO, KEPAMMKA, MAaTepUasbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U
MUHepaJIbHbIe yJ00peHusl.

XuMusi U 370pOBbE YEIOBEKAa: IPABWJIA HCIIOJIB30BAHMSI JIEKAPCTBEHHBIX IIPENapaToB, IMpaBUia
0€301acHOTO UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TMIOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeaMeTHBIX CBsI3eil nMpu M3ydeHHun oOlIiel 1 HeopraHndyeckoil xumuu B 11 kiacce
OCYILIECTBIISICTCS 4Yepe3 MCIOJIb30BaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX MOHATUH, Tak M MOHATHUH,
SIBJISIFOLIUXCS] CACTEMHBIMM JIJISL OT/AEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: Hay4HbIN (DakT, runoresa, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccuukanus, NepuoAnIHOCTb, HaOJII0IeHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, U3MEPEHHE, SIBICHHE.

®usuka: Marepus, DJHEpPrus, Macca, aroM, DJJEKTPOH, IIPOTOH, HEHUTPOH, HOH, W30TOIl,
PaZo0aKTUBHOCTb, MOJIEKYJIa, YHEPreTHUECKU YpOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE
BelIecTBa, (pU3NUeCKe BETUYUHBI U €IUHUILBI UX U3MEPEHUs, CKOPOCTb.

Bbuonorus: kineTka, opraHusM, 3KOCUCTeMa, Obrocdepa, MaKpo- U1 MUKPOJIEMEHThI, BATAMUHBI, 0OMEH
BELLECTB B OPTaHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.
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TexHomorus: XumMu4eckass MPOMBIIUIEHHOCTb, METAJUIypTrUs, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepUajoB, CEIbCKOXO3SIICTBEHHOE MPOU3BOJCTBO, MHINEBAs IMPOMBIILIEHHOCTh, (hapmalieBTHUeCKas
MPOMBILIIIEHHOCTb, POU3BOJACTBO KOCMETHYECKUX IpEenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, JEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

INDTAHUPYEMBIE PE3VIIBTATBI OCBOEHHA IIPOI'PAMMLI 10 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBiamBaeT TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS IPOTPAMM
cpenHero obuiero oopa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeAMeTHbIM). HayuHo-MeTonnueckoit
OCHOBOI1 /1 pa3pabOTKU IUIAHUPYEMBIX Pe3YJIbTaTOB OCBOCHHSI IIPOrpaMM CpeaHero oOuiero oopazoBaHus
SIBJISIETCS] CUCTEMHO-/I€ATeIIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUU C CHCTEMHO-ACSTEIBHOCTHBIM TOJXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3YJbTaTOB
OCBOGHHUSI TMpenMera «XUMHS» Ha YPOBHE CpEIHEro o0IIero oOpa30BaHUS BBIJCICHBI CIEAYIOIINE
COCTABJISIFOLIHUE:

OCO3HaHUE OOYYArOUIUMHUCA POCCHICKONW TPaKJAHCKOW MJIGHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

L[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEU U
HMCTOPUYECKUX TPAIUIUI 0a30BOI HAYKH XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCsl pPyKOBOJICTBOBAThCA B CBOEH JIESITEIIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MIPUCYIIMMHU LIETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4Yue TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTH CTaBUTh Il U CTPOUTH
YKU3HEHHbIC IJIaHBI.

JIn4HOCTHBIE PE3YNbTAThl OCBOCHHUS MpeAMeTa «XHUMHS» JIOCTUTAIOTCS B E€AMHCTBE y4eOHOW U
BOCITUTATEIBLHON JEATEIHLHOCTH B COOTBETCTBUM C T'YMAaHMCTHUYECKHMHU, COLUUOKYIBTYPHBIMHU, IyXOBHO-
HPABCTBEHHBIMHU [IEHHOCTSAMHU U HJI€ATTAMHU POCCUMCKOTO IPasKJaHCKOTO OOIIEeCTBa, MPUHATHIMU B 00IIIECTBE
HOpPMaMU W TIpaBUJIAMU TIOBEJEHUS, CHOCOOCTBYIOIIMMH TpOIleccaM CaMOMO3HAHMS, CaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYaAIOIIUX CS.

JIn4HOCTHBIE PE3YNbTaThl OCBOEHHUS TMpeIMeTa «XHUMHs» OTpaXaroT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKOW AEATEIHbHOCTH OOYYAIOIIMUXCS MO pealu3allid MPUHATHIX B OO0IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUsI 00YYaIOMMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB M 00sI3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPaBONOPAJIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMax U MpaBUjaX MEKINYHOCTHBIX OTHOIIEHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW ACATEIHHOCTH TMPHU CO3AAHUHM yU4E€OHBIX MPOEKTOB, PEUICHUN
y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUNA XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMEPEHHWs], JIOTUKY U apryMEHThl JAPYTUX Mpu
aHaJlM3e pa3INYHbIX BUOB YU€OHOM NeSTEIbHOCTH,

2) NIaTPUOTHYECKOr0 BOCIIUTAHMA

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJICIUIO OT€UYECTBEHHOW XUMUH;

YBOXEHUS K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHHS] XUMUH,
OCO3HaHUs TOTO, YTO JOCTIDKEHHS HAyKH €CThb pe3yibTaT AMUTENbHBIX HAOMIOACHHA, KPOMOTIUBBIX
IKCIIEPUMEHTAJIbHBIX MIOMCKOB, IIOCTOSTHHOTO TPY/a YUEHBIX U MPAKTHKOB;
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MHTEpeca U IO3HaBATEJIbHBIX MOTHBOB B IOJYyYEHHUH U MOCIEAYIOLIEM aHanu3e HHPOpMaluu o
MEePEIOBBIX JOCTHXKEHUAX COBPEMEHHON OT€UECTBEHHONW XUMMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEIACHMSI;

CIIOCOOHOCTH OILICHHMBAaTh CUTYyallMM, CBSI3aHHbIE C XUMHUYECKHUMH SBICHUSIMH, WU TNPUHUMATDH
OCO3HaHHbBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

FOTOBHOCTHU OILICHUBATH CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBApHILEH ¢ MO3UIUNA HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOro M 0e30macHoro odpasa KU3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHHST TIPaBHII OE30MACHOTO OOpaIlIeHusl C BEIIECTBAMU B OBITY, MOBCEJHEBHOH >KU3HU U B
TPYJIOBOU JESITENbHOCTH;

MOHUMAaHMS LIEHHOCTH MpaBWJI HMHIUWBUIYaJbHOTO M KOJUIEKTMBHOIO O€30MAacHOrO IOBEACHUS B
CUTYALHIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJIEJCTBUN U HEMPUSITHS BPEIHBIX MPHUBBIUEK (YIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHUKOB,
KYpeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HMCCJIEN0BATEIbCKONW JAESITENbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOHN U JIPYIHX BUJAX JESATEIHOCTH;

YCTaHOBKM Ha aKTHMBHOE y4acTHE B PEIICHUH MPAaKTHUUYECKUX 3aj[ad COIMAIbHON HANpaBICHHOCTH (B
paMKax CBOEro Kiiacca, IIKOJbI);

UMHTEpeca K IMPaKTUYECKOMY H3YYEHHI0 Npoeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXXEHUSA K TPYIY, JIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOH eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUM OOpa3oBaHus, Oyayliei
npodeccuu W pealn3alui COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHUS

9KOJIOTHUYECKHU 11€7€cO00pa3HOro OTHOIIEHUSI K MPHUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHUS >KM3HU Ha
3emie;

MMOHUMAaHHUS IJ100AIbHOTO XapakTepa IKOJIOTMYECKUX MPOoOJIeM, BIUSHUS S3KOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME MPUPOJTHON U COLIMAIBHOM CPEb;

OCO3HaHUS HEOOXOJUMOCTH HCIONIB30BaHUSA JOCTHKEHHH XUMHUU JJs pEUICHUS BOIMPOCOB
paIMOHAIBLHOTO MIPUPOIONOIB30BAHNUS;

AKTHUBHOTO HENPUATUSA JEHCTBHM, NPUHOCALIUMX BpPEI OKPYKAOLIEH NPUPOJHON cpele, yMEHUs
MPOTHO3UPOBATh HEONATOMPHUITHBIE HKOJIOTMYECKHE TOCIEACTBHS MPEANPUHUMAEMBIX JCUCTBUNA H
MpeAOTBpaIIaTh UX;

HaJU4Hs PA3BUTOTO SKOJOTHUUECKOTO MBINUICHHS, YKOJOTHYECKON KYJIBTYPHI, OMbITA JESITEIHHOCTH
9KOJIOTUYECKON HAINPABJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMM B TTO3HABATEIILHOW, KOMMYHHUKATHBHOM
Y COLIMATIbHON MPAKTHKE, CTIOCOOHOCTH U YMEHUS aKTUBHO IPOTUBOCTOSTH HICOJIOTHH XeMohoonu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
0OIIIeCTBEHHON MTPAKTUKH;

MOHUMAaHUS CIeNU(UKH XUMHUHM KaK HAyKH, OCO3HAHUS €€ poiu B (POPMUPOBAHUU PAIMOHAIBHOTO
HAyYHOTO MBIIIEHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKarolleM MHUpE Kak O €IMHCTBE
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IPUPOJBl U YENOBEKa, B IMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEM M PELICHHH IpOOJIeM COXpPaHEHHs
IIPUPOJHOTO PAaBHOBECUS;

yOexAEHHOCTH B O0COOOH 3HAYMMOCTH XHMHH I COBPEMEHHOW UMBHIM3alUU: B e€
TYMaHHCTUYECKON HAaNpaBJICHHOCTH U BaKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KYJIbTYPHI,
peleHUH TJ00aJIbHBIX MPOOJEM YCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, 3HEPreTHUECKOM,
IUIIEBOM M SKOJIOTMYECKOH 0e3011aCHOCTH, B Pa3BUTHM MEIULUHbI, OOECIIEYEHUU YCIIOBHM YCIEIIHOro
TpYZAa ¥ SKOJIOTHYECKH KOM(POPTHOM JKU3HU KAXKOT0 YJeHa O0IIeCTBa;

€CTECTBEHHO-HAyYHO! I'PAaMOTHOCTU: IIOHMMAaHHUS CYIIHOCTH METOJIOB IO3HAHUS, HUCIIOIb3YEMBIX B
€CTECTBEHHbIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh IOJydaeMble 3HAHMSA JJIS aHAIW3a U OOBACHEHMS
SBJICHUM OKPY)KAIOLIEr0o MHUPAa W IPOUCXOJAIIMX B HEM HM3MEHEHUH, yMEHHs JelaTb OOOCHOBaHHbIE
3aKJIIOYCHHSI HA OCHOBE HAy4YHBIX (PAKTOB M UMEIOIIMXCA JAHHBIX C IEJBI0 IMOJYyYCHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XMMHYECKHE 3HAHMS JUIsL pELIeHus IpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpPa30BaHUIO, K AKTHUBHOMY
MOJTyYEHUIO HOBBIX 3HAaHUI 110 XUMHU B COOTBETCTBHUHM C )KMU3HEHHBIMU OTPEOHOCTIMH;

HHTepeca K 0COOEHHOCTSAM TpyJia B pasjInYHbIX cepax MpodhecCHOHaTbHON 1eATeIbHOCTH.

METAINIPEMETHBIE PE3YJIbTATbBI

MeTanpeamMeTHbie pe3yabTaThl OCBOCHUS YI€OHOTO TIpeaMeTa «XUMHUs» Ha YPOBHE CPEAHETO OOIIEeTo
00pa3oBaHMs BKIIOYAIOT:

3HaYuMBble s (GOPMUPOBAHUA  MHUPOBO33PEHUS  OOYYAIOMIMXCA  MEKIUCIUILUIMHAPHBIE
(MexXIpenMeTHbIE) O0OlLeHayYHbI€ TIOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U
CHGHI/I(l)I/IKy MCTOAOB IMO3HAHUA, HMCIIOJL3YCMbBIX B CCTCCTBCHHBIX HAayKaxX (MaTepI/Iﬂ, BCIICCTBO, SHEPrusd,
SBJIGHUE, MPOLIECC, CUCTeMa, Hay4YHBbIA (akKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCle0BaHue, HAO0IeHNE, U3MEPEHUE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble y4yeOHble JIeHCTBUS (IIO3HABaTEIbHbIE, KOMMYHHKAaTUBHBIE, pETYISTHUBHBIE),
oOecrieunBaronye ¢GopMupoBaHue (DYHKIIMOHATIBHOW TPAMOTHOCTH M COIMAJIBHOW  KOMIIETCHIIMHI
oOyJarouxcs;

CIOCOOHOCTh OOYYarOMIMXCs UCIOIB30BaTh OCBOSHHBIE MEXIUCIUIUTMHAPHBIC, MHUPOBO33PEHUYECKHE
3HAaHUA 1 YHUBCPCAJIbHLBIC y‘I€6HI>I€ I[CflCTBI/ISI B IO3HABATEIbHON U COHHaHBHOﬁ IMPAKTHUKE.

MeranpeameTHbie pe3yJIbTaThI OTpaXaroT OBJIAJICHUE YHUBEPCATLHBIMU y4eOHBIMU
M03HABATENbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH JAEHCTBUAMM:

1) 6a3oBble JIOrHYeCKHE e CTBUS:

CaMOCTOATENIbHO (hOPMYITHUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEeNATh LENu JeATEeIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HMX JTOCTHKEHHUS, COOTHOCUTH
pe3yAbTaThl JEATEIbHOCTH C MOCTABIEHHBIMU LESIMU;

HCIIOJIB30BAaTh MIpH OCBOCHUU 3HAaHUHU HpI/IéMBI JIOTUYCCKOr'0 MBIINUICHHUA — BBIACIATH XapPaKTCPHBIC
IMPpHU3HAKU HOHATHH " YCTaHABJIMBATb HX B3aMMOCBA3b, HMCIIOJIB30BATh COOTBCTCTBYIOIIUC ITOHATUSA JIA
OO0BSICHEHUS OTACNBHBIX ()aKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIIaCCU(PUKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA,

YCTaHaBJIMBATE NPUINHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTHL JIOTMYCCKHE PacCCYKACHUSA (I/IHHYKTI/IBHI)Ie, JACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBISBJIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, (OPMYITHPOBATH BBIBOJIBI U 3AKITIOUEHUS;
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IPUMEHATh B IIpOLECCE MO3HAHMS, UCHOJIb3yEMbIE B XMMUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJENbHbBIE IMPEJICTABICHUS — XUMHUYECKHUH 3HAK (CHMBOJI) 3JE€MEHTa, XUMHYecKas
¢dopmyna, ypaBHEHHE XUMHYECKON peakluy — NPU PELICHUH YYEeOHBIX MO3HABATENbHBIX M MPAKTUUYECKUX
3a/1a4, NPUMEHATh Ha3BaHHbIE MOJEIbHBIE IPEACTABICHUS [UIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 0a3oBblIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUECKUX PEaKLIU;

¢dbopMyIHMpOBaTh IETH MU 3a7aydl HCCIEIOBAaHUS, WCIOJIB30BATH IOCTABICHHBIE U CAMOCTOSTEIHHO
c(OpMyJIHPOBaHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA [103HAHUS U OCHOBBI Ul (POPMUPOBAHUS TUIIOTE3bI
10 IIPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CY)KICHUH;

BJIa/IETh HAaBBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IMPOBEACHUS YUYEHUUECKUX IKCIEPUMEHTOB,
COBEPILICHCTBOBATh YMEHHs HAOMIOAATh 3a XOAOM IIPOLECcCca, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro
pe3yabTar, (QopMyJIupoBaTh OOOOLIEHHS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
UCCIIEIOBaHMs, COCTaBIATh 00OCHOBAHHBIM OTUYET O MPOJeIaHHOM padoTe;

npUOOpeTaTh ONBIT YYEHHYECKOH HCCIICAOBATENBCKOM W TPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIbHOMY TIOMCKY METOAOB pEIICHUS MPAaKTHYECKUX 3a/ad,
IIPUMEHEHMIO Pa3JInYHbIX METOA0B IIO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATbCS B pa3IMYHbIX MCTOYHMKAX HMHGPoOpManuu (HaydyHO-NONYJspHAs JHUTepaTypa
XUMHAYECKOTO COJICPIKaHUsl, CIPaBOYHBIE TOCoOus, pecypchl MHTepHeTa), aHATU3UPOBaTh HH(OPMAIIHIO
pasNUYHbBIX BUAOB M (GOpPM  MPEICTABICHMs, KPUTUYECKH OLEHMBaThb €€ JOCTOBEPHOCTb U
HEMPOTHBOPEUYUBOCTb;

(GbopMyIHpOBATH 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOJBI NMPH TIOMCKE M 0TOOpe MH(pOpMAaIuH,
HEOO0XOAUMOI 7151 BBIITOTHEHHS y4eOHBIX 3a/1a4 ONPEACTIEHHOTO THIIA,

IpUOOpETaTh OIBIT UCIOIb30BAHUSA UHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMUHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMaIbHYIO (hopMy mIpenacTaBieHus HHpopmanuu (cxeMmsbl, rpadukw,
Jyarpammbl, TaOJIHUIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIN S3bIK B KaueCTBE CPEJACTBAa NpH padoTe ¢ XUMHUYECKOW HH( OpMaIHen:
OPUMEHATh MEXNpeAMeTHble (pu3nueckue M MaTeMaTH4ecKue) 3HaKM M CHUMBOJBIL,  (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISITHOCTH.

OBnajgenne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMHU:

3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMoil TeMbl B XOJe Juajora W/HMIM JUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (OPMYIMPOBAaTH CBOM MPEIOKEHHS OTHOCHUTEIBHO BBIIOJIHEHUS MPEATOKEHHOU
3a/1a4u;

BBICTYNIaTh ~C  IPE3EHTAUMEN  pe3ylbTaTOB  IIO3HABATEJIBHON  JEATENBHOCTH, IIOJY4YEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIIIOJIHEHUM XHMHUYECKOIO OSKCIIEpUMEHTA,
MPaKTUYECKON pabOThI [0 UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peau3alii y4eOHOTO MpoeKTa U
(GbopMyIMpoBaTh BBIBOJBI IO PE3ybTaTaM MPOBEAEHHBIX HUCCIEIOBAHUM MYTEM COTJIACOBAHUS MO3UIMHA B
xo7ie 00Ccy1eHus: 1 0OMeHa MHEHUSIMH.

OByageHne YHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MIO3HABATENbHYIO JEATEIbHOCTD, ONpeaess eé
LeMM U 3aJa4d, KOHTPOJIIMPOBATh U MO Mepe HEeOOXOJMMOCTH KOPPEKTHPOBATh IMpEAaraeMblil aqropuTMm
JEeWCTBUI TpU BBIMOJHEHUH Y4Y€OHBIX M HMCCIEIOBATENbCKUX 3ajlady, BBIOMpaTh Hauboiee >(PGEeKTUBHBIN
CIOCO0 MX pelIeHUs C YUYETOM MOITY4YEHHUS] HOBBIX 3HAHUH O BEIIECTBaX U XMMHUYECKUX PEaKLUsX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH J€ITEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOLEHKH.
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INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHs OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XUMHUYECKOW COCTABIIAIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJU XUMHHU B TTO3HAHUU SBJICHUH MPUPOABI, B GOPMUPOBAHUU MBIIIJICHHUS W KyJIbTYPBI TUYHOCTH, €€
(YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOIUMOW JJisi PEeIICHHs] MPAaKTUYECKUX 3a7a4 U IKOJOTHYECKH
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON CpeIe;

BJIQJICHUE CHUCTEMON XHMHUYECKUX 3HAaHMUM, KOTOpass BKIIOYACT: OCHOBOIMOJIATAIONIUE TOHSATHUS
(XMMUYEeCKU ~ JIEMEHT, aToM, DJJIGKTpOHHAas  000J0YKa  aroMa,  MOJEKYyJid,  BaJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XMUMHUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaméHHas),
MOJIb, MOJISIPHAs Macca, MOJISPHBIA O0OBEM, YrIEepOIHBIN CKeleT, (DYHKIMOHAbHAS TPYIa, paJuKa,
HM30MEpHUs, W30MEphbl, TOMOJOTHYECKUA P, TOMOJIOTH, YIIEBOAOPOIBI, KHUCIOPOA U a30TCOJEpPKAIINe
COCITMHEHHS, MOHOMEpP, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCAMHCHHS), TCOPUU U
3aKOHBI (TEOpUSI CTPOCHHUS OPraHUYECKUX BemiecTB A. M. BytnepoBa, 3aKk0H COXpaHEHHSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKHUH S3BIK XHMHH; MHPOBO33DCHYECCKHE 3HAHUS, JICKAINIME B OCHOBE
MMOHUMAHHUS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SBJICHUH, (DaKTOJOTHYECKHUE CBEACHUS O CBOMCTBAX,
cocTaBe, TOJYYCHHH W 0OC30MaCHOM HCIOJIB30BAHUU BAXHEHININX OPraHUYCCKUX BEIIECTB B OBITY U
MIPAKTUIECKOMN JCSITeITLHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUN BBIABISTH XapaKTepHbIE MPHU3HAKU TMOHITHM, YyCTaHABIUBaTh UX
B3aMMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MTOHATHS MPU ONMKUCAHUU COCTaBa, CTPOCHUS U MTPEBPAICHHM
OPraHNYeCKUX COCTUHECHUM;

cOPMHUPOBAHHOCTh ~ YMEHUH  HWCIOJB30BaTh XHUMHYCCKYIO CHMBOJIMKY JUIS  COCTABJICHHS
MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpalmIéHHOH) (opMysn OpraHMYeCKHMX BEUICCTB U
yYpaBHEHUH XUMHUYECKHX pEaKlMid, M3rOTaBIMBATh MOJIEIM MOJIEKYJ OpPraHMYECKUX BEILIECTB JUIS
WJUTFOCTPAITUH MX XUMHUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIIMBATH MPHUHAJICKHOCTh M3YUYECHHBIX OPTaHMYECKHX BEIICCTB
M0 UX COCTAaBY W CTPOCHHIO K OMPEICIIEHHOMY KJIacCy/TPYIIe COeTUHEHUH (yrIeBOJOPOIbI, KUCIOPO H
a30TcojiepXKallie COSAMHEHMs, BBICOKOMOJEKYISpPHBIE COEIMHEHMs), JaBaTb KM Ha3BaHUA TIO
cucremarnyeckoir HoMeHknatype (IUPAC), a Takxe NpUBOIUTH TpPUBHUATIbHBIC Ha3BaHHUS OTIEIbHBIX
OpPraHWYECKUX BEMIECTB (ITHUJICH, IPOIWICH, alleTHUIICH, dTUICHIJIMKOIb, TIUIEPHH, PEHOI, (POpMaThICTH/I,
areTapJeTH]l, MypaBbHHAS KHUCIIOTA, YKCYCHAs KHCIIOTA, OJICMHOBAs KHCJIOTA, CTEAPHHOBAs KHCIIOTA,
TIII0K03a, PPyKTO3a, Kpaxmal, IEeJITI0I03a, TJIUIWH);

c(OPMUPOBAHHOCTh YMEHHUSI OINPEAETATh BHUIbl XUMUYECKOW CBSI3UM B OPraHMUYECKUX COEIUHEHHSX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MIPUMEHSTH TIOJI0XKEHUS TCOPUH CTPOCHHS OPTaHUIECKUX BEmecTB A. M.
BytnepoBa ans 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS
MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh COCTAB, CTPOCHHE, (PUINUYSCKHE W XUMHUYCCKHE
CBOWMCTBA THITMYHBIX IMPEICTABUTEICH Pa3IMIHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, dTHIICH,
MpOMUJICH, ameTuiieH, OyramueH-1,3, meTwnOyramueH-1,3, OeH301, METaHON, 3TaHOJ, STUJICHIJIMKOIb,
TIULEpUH, (EHON, aleTaabAerTu]l, MypaBbHHAs M YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmai, IIeJITI0I03a,
AMUHOYKCYCHAsl ~KHCIIOTa), WIIIOCTPHPOBATh TI'e€HETHUECKYIO CBS3b MEXKIYy HHMH YPaBHCHHSIMH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUI C NCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKH YIIEBOJAOPOTHOTO ChIphS (HE(TH,
MIPUPOJIHBIN ra3, yroik), CIIOCOOBI UX MEPEPadOTKH U MPAKTUIECKOE TPUMEHEHNE TPOAYKTOB IIepepaboTKH;
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c(OpPMUPOBAHHOCTh YMEHHUI POBOANUTH BBIYUCIICHUS 10 XUMUYECKIM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOIO BEIECTBA WJIM MPOAYKTa PEaKIHH IO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHI BJIaJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METO/aX HAYYHOT'O MMO3HAHMSA,
UCIOJIb3YEMBIX B XHMHHU IPU H3YYECHUU BEIIECTB W XUMHUYECKHX SIBICHUN (HaOIOJIeHUE, HU3MEpEeHUe,
SKCIIEPUMEHT, MOJICIIMPOBAHKE), UCIIOJIB30BATh CUCTEMHbIE XUMUYECKHE 3HAHUS JJIs IPUHATHUS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

cOpPMUPOBAHHOCTh YMEHUH COONIO/IaTh TpaBUja IOJNB30BAHHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM 000pyAOBaHHEM, a TakKe IpaBuia OOpAaIlEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IJIAHUPOBATH M BBIMOIHATH XMUMUYECKUN SKCIIEPUMEHT (TIpEBpalCHHUs
OPraHUYECKUX BEILECTB IIPY HArpeBaHMM, IOJYYCHHE 3TWJICHA U U3Y4YCHHUE €ro CBOWCTB, KAUYECTBCHHBIC
peaKiuu OpPraHu4YecKUX BEIIECTB, JeHATypalus OeNKOB MPU HAarpEeBaHUHU, LIBETHHIE pPeakIUu OEIKOB) B
COOTBETCTBUM C IPaBHJIAMU TEXHUKHU O€30MACHOCTH MPH OOpaIleHHH C BEIIECTBAMU U JIAOOPATOPHBIM
000pyIOBaHUEM, MPEICTABIATh PE3YJIbTAaThl XMMHUYECKOTO AKCIEpUMEHTa B (opMe 3amucH ypaBHEHHMA
COOTBETCTBYIOILINX PeaKkuuii 1 (HOPMyTHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO MH(OPMALIHIO, TMOTYy4aeMyIO
U3 pa3HbIX UCTOYHHUKOB (CpeicTBa MaccoBor nHpopMaiuu, IHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIONATh MpaBHIa JKOJOTHUYECKH IeNIeco00pa3HOro IOBEACHUS B
OBITY ¥ TPYJIOBOH JIEATEIBHOCTH B LIENISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOIHOMN CpeIIbL,
OCO3HaBaTh ONACHOCTb BO3JECUCTBUS Ha JKUBBIE OPraHU3Mbl OINpPEACIEHHBIX OPraHUYECKUX BEILIECTB,
noHumMasi cMmbicn nokasarens [1JIK, moscHaTh Ha nmpumepax crnocoObl yMEHbIICHUS M MPEJOTBPAIICHUS UX
BPEHOTO BO3JCHCTBHS HA OPTaHU3M YEJIOBEKa;

s 00y4YaIOMIMXCsl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE NPUMEHSTHh 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METO/1AaX [TO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUII;

JUIS CTIETIBIX M CJIA0OBHIALIMX OOYYAIONIMXCA: YMEHHE HCIOIb30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiiis 1 3anucu XuMU4ecKux GopMyIl.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011as U HeopraHudeckasi XuMHUsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHHUI: 0 XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYUYHOH KapTHUHBI
MUpa, POJIM XUMUHU B ITO3HAHUU SBJICHUH NPUPOAbI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOW JJisi pEeHIeHHUs MNPAKTHUECKUX 3a4ad M HKOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MIPUPOJIHOM cpere;

BJIAJICHUE CHUCTEMON XMMHUYECKHMX 3HAHMUM, KOTOpass BKIIOYAET: OCHOBOMNOJIAralolIUe MOHSATUS
(XMMHYECKUI 3JIEMEHT, aTOM, W30TOI, S-, P-, d- JICKTPOHHBIC OPOWTAM aTOMOB, MOH, MOJIEKYJia, MOJIb,
MOJ'ISIpHI)II\/JI O6’I>éM, BaJICHTHOCTD, BJIGKTpOOTpI/IHaTeJ'H)HOCTI), CTCIICHb OKHCJICHUsA, XHUMHUYCCKasa CBIA3b
(KoBazieHTHasl, MOHHAs, METAJNIMYECKas, BOJOPOAHAs), KPUCTAIUIMYECKas PEHIETKA, TUIbl XUMHUYECKHX
peaKkuuii, pacTBOpP, HIIEKTPOIUTHI, HEIIEKTPOIUTHI, AIIEKTPOJUTHYECKAss AMCCOLMALMS, OKUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKIMi, XUMHUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHs
AJIEKTPOJIUTAYECKON aucconuanuu, nepuoaudeckuii 3akod [[. M. MenzaeneeBa, 3aKOH COXpaHEHUS] MaCChl
BCIICCTB, 3aKOH COXpaHeHI/Iﬂ nu npeBpameHm[ BHCPFI/II/I HpI/I XUMHUYCCKHUX peaKHI/ISIX), SaKOHOMepHOCTI/I,
CUMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEJKAIUE B OCHOBE TOHUMAHUSI IPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (DaKTOIOTHYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOITYYCHHH U
6630HaCHOM HCIIOJIB30BaHUN B&)KH@IZIHPIX HeOpFaHI/ILIeCKI/IX BCIIICCTB B 6I)ITy nu HpaKTI/I‘IeCKOI\/’I OCATCIIBHOCTHU
YyeJIOBEKa;
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c(OpPMUPOBAHHOCTh YMEHUN BBIABISATH XapaKTepHblE MPU3HAKU MOHSATHM, YyCTaHAaBIUBAaTh UX
B3alMOCBS3b, HCIOIb30BaTh COOTBETCTBYIOIINE MOHSATUS MPU OMHCAHUM HEOPraHMYECKUX BEIIECTB U UX
[IPEBPAILCHHUI;

c(OPMUPOBAHHOCTh YMEHUH WCIIONH30BaTh XUMHYECKYI0 CHMBOJIMKY JUISS COCTaBIICHUS (OPMYI
BEILIECTB U YPaBHEHUU XMMHUYECKUX peakiui, cuctemaTtudeckyto HomeHkinarypy (IUPAC) u tpuBuaibHbIC
Ha3BaHMsI OTACIbHBIX HEOPTaHUYECKUX BEIIeCTB (YrapHblil ras, yriaeKucibli ra3, aMMUaK, raiéHas u3BecTb,
Herami€Hasi U3BeCTbh, IMThEBAsl COJIa, TUPUT U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUH ONPEAEISATh BAICHTHOCTh M CTENIEHb OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB
B COCIMHEHHUSAX DPA3JIMYHOIO COCTaBa, BHJ XUMHYECKOW CBs3M (KOBaJleHTHas, MOHHAs, MeTaJUIMuecKas,
BOJIOPOJHAs) B COCAMHEHMSX, THUI KPHUCTAJUIMYECKOM pemIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJISIpHAsi, WOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
COCIMHCHHUIL,

c(OPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJICKHOCTh HEOPTaHWYECKUX BEIIECTB MO HUX
COCTaBY K OMNpEeNeN€HHOMY KiacCy/Tpymme COeIWHEHUI (IIPOCThie BEIIeCTBa — METaUIbl U HEeMETasllbl,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COIIH);

c(OPMHUPOBAHHOCTh YMEHHH pPACKpBIBAaTh CMBICT Tepuoamueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTEepHU30BaTh OJIEKTPOHHOE CTPOEHUE aTOMOB XHUMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmoamueckoit cuctemMbl xumudeckux osiemeHtoB [[. WM. Menzeneesa,
UCTOJB3ys TOHATHS «S-, P-, O-3J€KTPOHHBIC OPOUTAINY», «IHEPIeTHUYCCKUE YPOBHH», OOBICHAITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX IJIEMEHTOB U UX COCIMHEHUI M0 MepruojaM U rpymnmnam
[Tepuoanueckoit cucreMsl XuMuueckux 3iueMeHToB J[. . Menneneesa;

cOpPMUPOBAHHOCTh yYMEHHH XapakTepHU30BaTh (OMHUCHIBATH) OONME XUMHYECKHE CBOWCTBA
HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, TOATBEPK/IATh CYIIECTBOBAHNE TCHETUUYECKOM CBSI3H MEXTY
HEOPraHMYECKUMHU BEIIECTBAMH C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATH XUMHYECKHE PEaKIUU M0 PA3JIUYHBIM MPU3HAKAM
(ducmy ¥ cOCTaBY pearupyroIrx BeIecTB, TEIIOBOMY d(PPEKTy peakiiuu, U3MEHEHUIO CTENeHeNH OKUCIEHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

chOPMUPOBAHHOCTh YMEHUW COCTaBIATh YPAaBHEHHsI pEaKUUN pa3IWYHBIX THUIIOB, TOJHBIE H
COKpalIEHHbIE YPAaBHEHUsI PEaKI[Mil HOHHOTO OOMEHa, YYUThIBasl YCIOBHS, IPU KOTOPBIX 3TU PEAKIIUU HIYT
JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMI TPOBOJIUTH PEAKIMH, TOATBEPXKIAIONINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTb OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIluii;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKkIui OT Pa3TUYHbIX
(hakToOpoB; XapakTep CMENICHUS XWMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUS
(npunnun Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHUE TMPOIECCHI, JIeKAIIHNE B OCHOBE
MIPOMBIIIIJICHHOTO TIOJIYYEHHUsI CEPHOM KUCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTDH MPEICTABICHUI 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTHUYECKUX MPoOIeMax XUMHUECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAWTH BHIYUCIICHHS C MCIOJIb30BAHUEM TIOHITHS «MaccoBas JOJIs
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUHN Ta30B MPU XMMHUYECKHX PEAKIUAX, MACCHl BEIIECTBA HIIH
00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce I OO0BEMY OJHOTO W3 YYaCTBYIOUIUX B
pEeaKiuu BElIeCTB, TEIUIOBOTO 3¢ (deKTa peakinu Ha OCHOBE 3aKOHOB COXPAaHEHHUsS MacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS YHEPTUH;
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c(hOpMUPOBAHHOCTh YMEHHUM COONIOAATh TIPaBWJIA TOJB30BAHHMS XHMHYECKOW TMOCYyAOH U
na0opaTOpHBIM OO0OpPYAOBaHUEM, a TaKXKE IMpaBWia OOpalIeHHWs] C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHH IUIAHHUPOBATh U BBIMOJHITH XHUMHUYECKUN SKCICPUMEHT (pa3iokKeHHE
MepPOKCHJIa BOJIOPO/Ia B IPUCYTCTBUM KaTallM3aTopa, ONpe/iejIeHHe Cpelibl paCTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIbHOTO UHIUKATOPA, BIUSHUE PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XUMUUECKON PEaKIUu, peaKkIuu
MOHHOT'O 0OMEHA, KaueCTBEHHBIC PEAKINH Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS,
pelieHne IKCIEePUMEHTAIbHBIX 3a/1a4 1o TeMaM «Metamibsly u «HemeTalbl») B COOTBETCTBUU C IIPaBUIaMHU
TEXHUKU 0E€30MacHOCTH MpU OOpaIICHUU C BEIECTBaMU U Ja0OpaTOPHBIM 00OpYyIOBaHUEM, MPEICTABIATDH
pe3yNbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOUIMX peakiuil u
(hOopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3HPOBATh XUMHUUYECKYIO WH(OPMAIIUIO, TMOTYIaeMYyIO
U3 pa3HbIX UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIMK, IHTEpPHET U IPYTUX);

c(OpPMUPOBAHHOCTh YMEHHMI COOMIOAATh MpaBUjia SKOJOTHYECKH IeJIeCO00pa3HOro MOBEIEHUS B
OBITY U TPYJIOBOU JIEATEIHHOCTH B LEJSIX COXPAHEHHS CBOETO 370POBBS M OKPYKAIOIIEH MTPUPOJTHON CPEIbl,
OCO3HaBaTh OMACHOCTh BO3JCUCTBHUS HA JKMBBIC OPraHU3MBbI OINPEIACIEHHBIX BEIIECTB, MOHUMAS CMBICI
nokazarens [IJIK, moscHATs Ha mpuMepax crmocoObl YMEHBIIEHHS W TNPEAOTBpAIEHUS WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

VIS O0YYaroNIMXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMECHHE NPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUSI BEIIECTB U XUMHYECKUX SIBJICHHII;

JUIS CTIETIBIX M CJIA0OBHUIAAIIUX OOYYAIOMIMXCS: YMEHHE HCIONb30BaTh PelbeHO-TOUCUHYIO CUCTEMY
obo3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux (GopMyIL.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanyecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne i/ NporpaMMEI pas Beero KonrTpoabubie IIpakTuuyeckue f)lépg? OBAT e.])'IbHLI e
padoThI padoTshI pecype
Pa3znea 1. Teoperuueckue 0CHOBBI OPraHUYECKOM XUMUM
[Tpeamer oprannydeckoit xumuu. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Wtoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YTIIEBOAOPOABI — aTKAHBI 2
29 HenpenenbHble yraeBOJOPOIBI: AIKEHBI, 5 1
QJIKaIUCHbI, AJIKUHBI
2.3 ApoMaTH4ecKue yriieBOAOPOIbI 2
24 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1
uX rnepepadoTka
HWroro no paznery 13
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeAuHeHUs
3.1 Cnuptsl. @eHon 3
39 Anbnernasl. KapOoHOBBIE KUCTIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrneBost 3 1
Hroro no pazneny 13
Pasznea 4. A3oTconeprkaniue OpraHnyeckue coeIuHeHus
4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku 3
Hroro no pasneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeUHEHUSA
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
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Hroro no pazneny

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbie
Ne ni/mm P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [leprnonnyueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 3
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PeaKun 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heopranunyeckasi Xumust
2.1 MeTtauisl
2.2 HeMeTamner 1
53 CBs13b HEOPTAHUYECKUX H OPTaHUICCKHX )
' BEILIECTB
Hroro no pazneny 17
Pa3zpen 3. Xumus 1 ;Ku3HbL
3.1 XUMUS ¥ )KA3Hb 4
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
Konu4yecTBo yacos
Ne
Tema ypoka Konrpoabnsie IIpakrnyeckue
n/n Bcero
padoThI padoTsbI

1 [Ipenmer oprann4eckoi XuMuM, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE 1
5 Teopus crpoenust opranndeckux coequnenuii A. M. byrieposa, €€ 0CHOBHbIE 1

II0JIO’KEHHUS
3 [IpencraBnenne o knaccupukanuy OpraHMYECKUX BemecTB. HomeHnkmarypa 1

(cucremaTHyecKas) U TPUBHAJIbHBIE HA3BaHUsI OPraHUUECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P 1
5 MertaH u 3TaH — NPOCTEHIINE NIPEACTABUTEIHN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTHUJIEH U MIPOMUIIEH — IIPOCTEHNIINE TPEICTABUTENIN AIKEHOB 1
8 [Tpaktrueckas padota Ne 1. «[lonyuenue sTuieHa U U3y4€HUE €0 CBOMCTBY 1 1
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. IloxyyeHne CHHTETHUECKOTO 1

Kay4yKa U pEe3UHbI
10 AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHHS], TOMOJIOTMUECKUN Psil. ALETHIIEH — 1

MPOCTEUIINI MPEICTABUTEIb ATTKUHOB
11 Boluncnenus no ypaBHEHUIO XUMUYECKON PEaKIIMK
12 ApeHbl: 6eH3011 1 TOIYyoJ. TOKCHYHOCTh apeHOB
13 ['eHeTnyeckas CBSI3b yIiI€BOJIOPOAOB, IPUHAUISKAIINX K PA3IMYHBIM Kilaccam
14 [IpupoHbIe HICTOYHUKH YTIIE€BOJOPOIOB: IPUPOIHBIHN ra3 U MOMYTHbIE He(TIHBIE Ta3bl, 1

He(Th U MPOIYKTHI €€ epepadoTKu
15 [TpupoaHbIEe HCTOYHUKH YTIIEBOIOPOAOB: IPUPOAHBIN a3 U NOMYyTHbIE HEPTSIHBIE T'a3bl, 1

He(Th ¥ MPOAYKTHI €€ mepepadoTKH
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16 KoHTtponbHast paboTta mo pa3aeny «YTriaeBoaopoIb» 1

17 [IpenenvHBIC OTHOATOMHBIC CITUPTHI: METAHOJ U ATaHOJ. BomopoaHas cBs3b 1

18 MHoroaroMHbie COUPTHI: TUIICHIIIUKOIb U TIUIEPUH 1

19 @DeHOII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE U XUMHUUECKUE CBOMCTBA, IPUMEHEHUE 1

20 Anpaeruapl: GopMaNbACTU U alleTaIbACTH . AICTOH 1

21 OnHOOCHOBHBIE MTpEeNIbHBIE KAPOOHOBBIEC KUCIIOTHI: MypaBbUHAs U YKCYCHAs 1

22 [TpakTrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1

23 CreaprHOBas U OJICMHOBASI KUCIIOTHI, KaK MTPEICTABUTEIIH BBICIIIHX KapOOHOBBIX KHCIIOT 1

24 MpL1a Kak COJTM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JICHCTBHE 1

25 CrnosxHble 3(hUpbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CII0XKHBIX 3(DUPOB 1

26 XKupsr: ruaponns, IpuMeHEHHEe, ONOJIOTHYECKast POJIb )KUPOB 1

97 YrneBoabl: cocTas, Kiaccudukaius. BaxkHeiiue npeacTaBuTenu: TiIoKo3a, GpyKrosa, 1
caxaposa

28 Kpaxmai u 11emiro103a Kak mpupoIHbIC TTOTUMEPHI 1

29 KonTponbnas pabota no pazneny «Kucrnopoacoaepxkaiiue opraHuuecKkue 1
COETUHEHUS

30 AMWHBI: METHJIAMUH U aHWJIUH 1

31 AMUHOKHUCIOTHI KaK aM(pOTepHbIe OPraHUYECKUE COSTUHEHMS, UX OUOIIOTHYECKOe 1
3gadenue. IlenTuanl

32 benku kak mpupoHbIe BBICOKOMOJIEKYISIPHBIE COSTUHEHUS

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COSTMHEHUIH

34 OcHOBHBIE METOIbI CHHTE3a BRICOKOMOJIEKYJIIPHBIX coequHeHui. [ImacTtmaccsl, 1
Kay4yKHd, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJTACC

KoanuyecTBo 4acos

Ne Tema ypoka Konrpoabnsie IIpakTnyeckue
n/n Bcero
padoThI padoTsbI
1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIHsi aTOMOB 1
5 Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XuMu4eckux 3neMeHToB /1. U. 1
MeneneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEH CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COCIMHEHHM 110
3 rpyIIaM U nepuoaam. 3Ha4yeHUe NePUOJUYECKOTO 3aKOHA U CUCTEMbI XUMUYECKHUX 1
aneMeHToB /.M. Menneneesa B pa3BUTUH HAYKU
4 Crtpoenue BemiecTBa. XMMHUYECKasl CBSI3b, €€ BUJIbl; MEXaHU3MbI 00pa30BaHUs 1
KOBAJICHTHOM CBA3U. BopopoaHas CBA3b
5 BanentHocTh. DnexktpoorpunarenbHocTh. CTeneHb okuciaeHus. Bemecrsa 1
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHUS
5 [TonsiTue 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE M KOJIJIOUAHBIE pacTBOPbl. MaccoBast 1
JI0JISl BEILIECTBA B pacTBOpE
7 Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHUYECKUX COeTMHEHU. [ eHeTrnueckas CBs3b 1
HEOPraHWYECKUX BEIIECTB, PA3JIMYHBIX KIACCOB
Knaccudukanus XuMHUUECKUX peakluii B HEOPraHUYECKOW U OpPTraHNYECKO XUMUHU.
8 3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH COXPaHEHUs ¥ TIPEBPAILICHUS SHEPTUH MPU 1
XUMUYECKHUX PEaKITUIX
9 Ckopoctb peakiuu. OOpaTuMble peakiui. XUMHUECKOE paBHOBECHE 1
10 [TpakTiueckas padorta Ne 1. «BnusiHre pa3zinuuHbIX (aKTOPOB HA CKOPOCTh XMMHUECKOMH 1 1
peakuum»
11 DnekTponauTrueckas auccormanus. [lonstue o Bomopoanom nokazarene (PH) pactBopa. 1
Peakiiun monHoro o6mMeHa. ['uiponn3 opraHnueckux U HEOPTaHUYECKUX BEIECTB
12 OKHCITUTENEHO-BOCCTAHOBUTENbHBIC peakiuu. [IoHsATHE 00 2TEKTPOIH3e pacIiuiaBoB U 1
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pacTBOPOB coJiei

13 KonTtponpHas padora no pazaeny «TeopeTnueckrne OCHOBBI XUMUM 1

14 Merainel, ux nojioxenue B [lepuoanyecko cucteMe XuMu4eckux 3ieMeHToB Jl. U. 1
MenpeneeBa 1 0COOEHHOCTH cTpoeHUs1 aToMoB. O0mue Gpu3ndecKkre CBOMCTBa METAJIIIOB

15 CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psil HAIIPSYKEHUI METAIIOB 1

16 XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAIUIOB (HATPHM, KUK, KAJIBIIMKI, MarHUH, 1
IIOMUHUI) U UX COEIMHEHUI

17 XHUMHYECKUE CBOMCTBA XpOMa, MEIN M MX COSAMHEHUHN 1

18 XHUMHUYECKHE CBOICTBA IIUHKA, JKEJIC3a U MX COCTUHCHUIM

19 [TpakTrueckas padora Ne 2. "Pemenne s3KCepUMEHTAIBHBIX 337124 10 TEME 1
«Metams»"

20 Hewmerannsl, ux nonoxenue B Ilepruoanyueckoi cucreMe XMuMUYECKUX 1eMeHToB /1. U. 1
MemnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21 ®dusnyecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAIIOB (Ha MPUMEpe KUCIOPoia, 1
cepsl, hochopa u yriepoaa)

22 XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPbl U UX COETMHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa 1 X COCTUHEHUN 1

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KPEMHHUS U UX COCITMHEHUI 1

25 [IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCIMHEHUN 1

26 O06o0mIeHre U cucTeMaTr3alys 3HaHui 1mo Teme «HemeTamnsy. Beraucinenus mo 1
YpaBHEHUSM XUMUUYECKUX PEAKUUN U TEPMOXUMUUYECKHE PACUETHI

97 [TpakTiueckast padorta Ne 3. «Pemienne skcriepruMeHTalbHbIX 3a/1a4 110 TeMe 1
"HemeTamnr"»

28 KonTtponbnas pabora mo temam «Metamns» u «HemeTtammby 1

29 Heoprannueckue u opranndeckue KUcinoTsl. Heopranmueckue u opranuyeckue 1
OCHOBaHMS

30 AmMdoTepHbIe HEOPTraHUYECKHE U OpraHUYECKUe coeNMHEHUs. [ eHeTnueckas CBs3hb 1

HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB
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31 Ponp xumun B o0ecriedeHuN IKOJIOTHIECKOM, SHEPTeTHUYECKON U IMUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUITUHBI

32 [IpencraBneHus 00 OOMKUX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TIOTyYeHUS
Ba)XKHEUIINX BEIIECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB

34 XuUMHS ¥ 30POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Xumus / ['abpuensu O.C., Octpoymon N.I'., Cnagkos C.A., AkimoHepHoe o0miecTBo «M31aTenbcTBO
«IIpocBenieHne»

» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun B.B.; nox penakuueit
Jlynuna B.B., OGmiecTBo ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* Xumus / I'abpuensa O.C., OctpoymoB N.I'., CnankoB C.A., Akumoneproe o0miectBo «M31arenbeTBo
«IIpocBenienue»

» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [IpoznoB A.A., Jlyaun B.B.; mox penakiueit
Jlynuna B.B., O01ecTBO ¢ orpaHiueHHOM 0TBETCTBEHHOCTHIO «/I[PODA»; AkimonepHoe 001IeCTBO
«M3natenbcTBO «IIpocBemieHne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e Poccuiickas 3J1eKTpOHHA LIKOJIA;
e bubmmoreka [IOK
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