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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa mo XuMUHM Ha YpOBHE cpelnHero olumiero oOpasoBaHMs pazpaboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanun», TpeOOBAaHWU K pe3ysibTaTaM OCBOSHHUSA (QeaepaabHOil 00pa3oBaTeIbLHON
nporpammbl  cpeaHero obmiero ooOpazoBanusi (DPOII COO), mnpencraBiIeHHBIX B
®denepaabHOM rocy1apcTBeHHOM oOpazoBarenbHoM cTanaapre COO, ¢ yuérom Konuenuu
npernojiaBanusi y4eOHOro rmnpeameTa «XUMHs» B 00pa30BaTENbHBIX OPTraHU3AIUAX
Poccuiickoit ®epepanuu, pean3ylOIIMX OCHOBHBIE 0O0pa30BaTENbHBbIC MPOrPAMMBI, U
OCHOBHBIX MoJoxeHnd «Ctparterun pa3Butus BocnuTanus B Poccuiickoit denepanuu Ha
nepuo 110 2025 roga» (Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOZOB K pa3paboTKe MpOorpaMMbl MO XHMHUH, K OIpPENeTICHHIO OOIIei
cTpareruu OOydYeHHUs, BOCHUTAHHS W pPa3BUTUA OOYYAIOUIMXCA CPEJACTBAMH y4eOHOTO
npeamera «Xumus» 1 10—-11 knaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLIENITYyaJIbHBIC
nosioxkeHus: ®I'OC COO o B3auMOOOYCIOBICHHOCTH €€, COAEpX aHUsl, pe3yIbTaTOB
oOy4deHus U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, IOJy4aeMOE€ BBIMYCKHUKaMH 0011e00pa3oBaTebHON
OpraHu3alllM, SBISIETCS HEOThEMJIEMOM YacTbl0 HX 00pa3oBaHHOCTU. OHO CIyXKHUT
3aBepLIAIONIMM 3TallOM pealu3alii Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE
KJIIOYEBBIX LEHHOCTEH, MPUCYIIUX IEJIOCTHOM CUCTEME XMMHUYECKOTOo OOpa30BaHUA. DTU
LEHHOCTH KacaloTCsi MO3HaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS U
o01Iel KyJIbTYphl YEJIOBEKA, & TAKKE IKOJOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO U TIPUPOAHOM cpene. Peanusyerca xumuyeckoe 00pa3oBaHHe 00y4YarOIIMUXCs Ha
YPOBHE CpEeIHEero oO0IIero o0pa3oBaHUsl CpPEICTBAMU Y4YEOHOro mnpeaMera «XuUMUs»,
COJIEpKAHUE U TOCTPOEHUE KOTOPOTO OMNPEIEIEHBl B MPOrpaMME [0 XUMHUHU C YYETOM
crneun(UKY HayKd XUMHH, €€ 3HAUYEHUs B MO3HAHUM MPUPOJBI U B MAaTEPUATBHOW >KU3HU
oOmecTBa, a Takke C Y4YETOM OOMMX WelNell M NPUHUUIIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeIHero oOmiero ooOpa3oBaHus B Poccuiickoit
denepanum.

XUMHUSL KaK »JJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HWIrpaeT oco0yl poyib B
COBPEMEHHOM LMBWIM3AIMK, B CO3JIaHUM HOBOM 0a3bl MaTepHalbHOM KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (DOpPMHUpOBaHUE PAMOHAIBHOIO HAYYHOT'O MBILUJIEHUS, B CO3JaHUE
LEJIOCTHOTO MPEACTABIEHUS 00 OKPYKAIOIIeM MHUPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKA,
KOTOpo€ (QOpMHUpYEeTCsI B XUMHHM Ha OCHOBE IIOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOILIer0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXK/y CTPOCHUEM BEIIECTB, UX CBOMCTBAMU
Y BO3MOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aUMOJEHCTBYST C JAPYIMMH €CTECTBEHHBIMU HayKaMH, XUMUsS CTaja
HEOTHEMJIEMOM 4acTbI0 MUPOBOH KYJIBTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIICITHOTO TPyia U
KHU3HU KaXIoro uieHa obOmectBa. CoBpeMeHHasi XMMHUsI KaKk HayKa CO3WAaTebHasl, Kak
HayKa BBICOKMX TE€XHOJIOTUW HaIpaBJeHa Ha PEIIeHUE TII00ATbHBIX MPOOJIeM YCTOHYMBOTO
pPa3BUTHUSL 4YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOW, MHUIIEBOM, OSKOJOTHYECKOU
0€30MacHOCTH U OXPaHbI 310POBBS.



B cootBeTcTBUM C OOIIMMHU LIENSIMU U MPUHIUIIAMHA CPEIHETO OOIIero 0Opa3oBaHMs
coaepxkanne mipeamera «Xumus» (10-11  kimaccel, 0a30BBIi  ypOBEHb H3YUCHHS)
OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcs,
HEOOXOJUMYI0O UM 1S BBIPA0OTKM MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEUTHOTO
BKJIFOUEHHS] B >KM3Hb COLIMYMA, MPOJOJDKEHHS 0Opa30BaHUs B PA3IMYHBIX OOJIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomUMH TIpeAMeTa « XUMUSD) SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumMus» U «OO0nias ¥ HEOpPraHW4YecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpXaHUs
KOTOPBIX SIBJISIIOTCSL OCHOBBI 0a30BOI HayKH: cHCTEMa 3HAaHUW MO HEOPTraHMYECKOW XUMUU
(c BKJIIOYEHMEM 3HAHMA W3 OO0IIEW XUMUK) M OpraHuueckord xumuu. dopmupoBanue
JAHHOM CHUCTEMbl 3HAHUW TMpPU U3YYCHUM MpeAMeTa O00eCleuyrBacT BO3MOKHOCTh
PacCMOTpPEHHsI BCETO MHOT000pasusi BEIIECTB HAa OCHOBE OOIIMX TOHSATUN, 3aKOHOB U
TEOPUN XUMUMU.

Crpykrypa coaepxkanus KypcoB — «Opranunueckas xumus» u «OOmas u
HEOpraHuyecKas XuMus» copMHUpOBaHa B MPOTrpaMME 10 XMMHH Ha OCHOBE CUCTEMHOIO
NOJIX0Ja K U3YyYEHHUI0 y4eOHOro mMarepuana U 00yciIoBJIEHA UCTOPUUYECKH OOOCHOBAaHHBIM
pPa3BUTHEM 3HAHMM Ha ONPENEIEHHBIX TEOPETHMYECKUX YpOBHAX. Tak, B Kypce
OpraHUYeCKON XMMHUHM BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOpUU
CTPOEHHS OpPraHWYECKUX COEAMHEHWH, a TaKkKe Ha YpPOBHE CTEPEOXHMMHYECKUX U
AJIEKTPOHHBIX NPEJCTaBICHUNH O CTpoeHMHU BemiecTB. CBeleHHs 00 M3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHH — OT YIIIEBOJOPOAOB JIO CIOKHBIX OMOJIOIMUECKH aKTUBHBIX
coeMHEHM. B Kypce opraHM4eckoil XMMHUU MOIYy4aloT pa3BUTHUE CPOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs MEePBOHAYAIBHBIEC MIPE/ICTABIICHUS O XUMUYECKOU
CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMUMOCTH CBOMCTB BEUIECTB OT UX
CTPOEHHUSI, 0 XUMHUYECKOW PEAKIINH.

[Ton HOBBIM yTiiOM 3peHHs B IpeameTe «XuMHs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3YYEHHBII Ha ypOBHE OCHOBHOTO OOHIEro oOpa30BaHUsI TEOPETHUECKU MaTepual u
(aKTOJOTMYECKHUE CBEJIEHUS O BEUIECTBAX U XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO011ast 1 HeopraHu4ecKasi XMMHsD) 00y4aroIuMcsl IPEeIOCTABIAETCS BO3MOKHOCTD
OCO3HATh 3HAYEHHUE MEPUOINYECKOr0 3aKOHa C OOIIETEOPETUUECKUX U METOJ0JIOTUYECKUX
NO3UIHMM, TIy0)Ke TMOHATh HCTOPUYECKOE H3MEHEHHE (PYHKUMHA 3TOro 3akoHa — OT
00o001aroniei 10 0OBSACHAIOMIEH U TPOTHO3ZUPYIOMIEH.

Ennnas cucrema 3HaHUN O BAXKHEUIIIMX BENIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX
U NPUMEHEHUH, a TAKXKE O XMMHUYECKUX PEaAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX
npoTeKkaHusi JomoJyiHseTrcs B Kypcax 10 m 11 kiaccoB nnemMeHTamMu COAEpKaHUS,
UMEIOIIUMH KYJIBTYPOJIOTUUECKUN U MPUKIAAHOW XapakTep. DTHU 3HAHUS CIIOCOOCTBYIOT
NOHMMAHUIO B3aUMOCBSI3M XUMUU C JAPYTMMH HayKaMH, pPacKpbiBalOT €€ poyib B
MO3HABATEJIbHON M MPAKTUYECKOM NEATENbHOCTH YE€JIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO
YB@XEHHUS K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKUX MPUIOKECHHM
XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XMMHUEH, KPUTHUECKH OCMBICIMBATh MH(GOPMAIIUIO U TPUMEHSTh



e€ I TOMOJHEHUs 3HAHWM, PEIICHUS MHTEIUICKTYAIbHBIX M JKCIEPUMEHTATbHBIX
HCCIIeIOBATENbCKUX 3a/1ad. B 1ieiom copeprkanue yueOHOro mnpeaMera «XuMus» JTaHHOTO
YpPOBHSI ~ M3y4YE€HHUS]  OPUEHTHpPOBAaHO  Ha  ¢GoOpMUpOBaHHME Yy  OOydYarolmuxcs
MHPOBO33PEHYECKON OCHOBBI [IJI1 TOHMMaHHS (PWIOCOPCKUX UACH, TaKuX Kak:
MaTepUaIbHOE EJUHCTBO HEOPTaHMYECKOTO M OPTaHWMYEeCKOTO0 MHpa, OOYCIOBICHHOCTH
CBOMCTB BEIIECTB MX COCTABOM U CTPOCHHUEM, MTO3HABAEMOCTh MPUPOIAHBIX SBJICHUN MyTEM
AKCTIIEPUMEHTa M PEIICHUS MPOTHBOPEUUM MEXKTy HOBBIMU (haKTaMU M TEOPETHYCCKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE PO XMMHUHU B PEIICHUH AKOJIOTHYCCKUX MPOOJIEM, a TaKKe
po0IeM COEPEKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhS, CO3JIaHUS HOBBIX TEXHOJIOTHI U
MaTepuanoB.

B nnane pemreHusi 3ajad BOCHUTAHMSI, PA3BUTHA M COIMAIM3AIMU OOyYarOITUXCS
MPUHATHIC TPOrpaMMOM MO XUMHUHU TOAXOAbl K OMPEICIICHUIO COJIEPKAHUS U TOCTPOSHUSI
npeaMeTa MpeayCMaTpUBarOT (OPMHUPOBAHWE YHUBEPCATBHBIX YUEOHBIX JCHCTBUH,
UMEIOIMX 0a30BO€ 3HAYCHUE IS PA3TUYHBIX BUJOB JEATCIBHOCTH: PEIICHUS MPOOEM,
MOMCKa, aHain3a U 00paboTku HH(pOpPMAIUK, HEOOXOIUMBIX JJIS MPHUOOPETCHHUS OIBITA
MPAKTUYECKOM M MCCIEAOBATEIbCKON NESITEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B
MO3HAHUU XHMUMU.

B npakTuke npenosaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO OOHIEro 0Opa3oBaHMS,
TaK ¥ Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MPU OMNPEACIECHUU COIEpKaTEIbHOMN
XapaKTEPUCTUKHU LIETEd U3yUYECHUS MTPEAMETA HAMPABICHUEM MIEPBOCTENIEHHON 3HAYUMOCTH
TPaJAMIIMOHHO TpHU3HAETCA (POpMUPOBAHHE OCHOB XUMHUYECKONM HAyKH Kak o0O0JacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOOMYECKOW TOYKM 3pPEHHsSI TaKOM MOAXOI K
OTIPE/ICJICHUIO 1IeJIeH 3YUCHHUS TIPEAMETA SIBJISIETCS BIIOJHE ONIPaBIaHHbBIM.

CornacHo JaHHOU TOYKE 3PEHUS IJIaBHBIMU LEISIMU U3YUYEHUS MpeIMeTa « XUMHUS Ha
0azoBoM yporHe (10 —11 ki1.) sBIISIFOTCS:

e (opMupoBaHHE CHUCTEMBl XMMHYCCKMX 3HAHUN KaK Ba)KHEHIICH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbI MHpa, B OCHOBE KOTOPOW JI€kKAaT KIIKOUYEBbIC
NOHATHUS, (yHIAMEHTAIbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE S3bIKa HAYKH,
YCBOEHUE W MOHUMAHUE CYIIHOCTU JOCTYIMHBIX OOOOIIEHU MHPOBO33PEHUECKOrO
XapakTepa, 03HAKOMJICHHUE ¢ UCTOPUEH UX Pa3BUTHS U CTAHOBJICHMUS;

e (hopMUpPOBaHHE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS BEIECTB
U XUMHYECKMX  peakiuid, HEOOXOMUMBIX JJIi  TPUOOPETCHHUS]  YMEHUH
OPUEHTUPOBATLCA B MHUPE BEILECTB M XUMUUYECKUX SIBJICHUN, UMEIOIIMX MECTO B
IIPUPOJE, B PAKTUYECKONU U IOBCEIHEBHOU KU3HU;

e pa3BUTUEC YMEHUUW U CIOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAONIOJEHUEM U
OOBSICHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COONIOJCHHEM IpaBui 0€30IacHOIO
oOpallieHHsI ¢ BEIECTBAMM.

Hapsny ¢ atuMm, coaepkaTenbHas XapaKTepUCTHKA IIeJIeH U 3a/1au U3y4eHHs TIpeaMeTa
B IIporpaMMe I0 XHMHHM YTOYHEHAa M CKOPPEKTHUpOBaHAa B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMU B CHCTEME CpeaHero odmero obOpaszoBanus. CerofHss B MpenojaBaHUU



XUMHH B OoJblIe cTeneHu OTAA€TCAd MPEeANoYTeHHE NPAKTHUECKOH KOMIIOHEHTE
coziepxKaHus oOy4eHus, OpUEHTHUPOBAHHOM HA  TIOJTOTOBKY  BBITYCKHHMKA
o011e00pa3oBaTelbHOM  OpraHu3aluM,  BIAACIOLIEr0 He  HAa0OpoM  3HaHUW, a
(GYHKIIMOHAIBFHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHUSIMU aKTUBHOTO TOJyYEHUS
3HAaHUU ¥ PUMEHEHHS UX B PEaTbHON KU3HU TSl PEHICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM mpu u3ydeHHHM MpeaMmeTa «XUMHUS» JIOMUHHUPYIOIIEe 3HAYCHHUE
pUOOPETAIOT TaKUE LT U 3a]]a4H, KaK:

amanrtanus oOydaloluxcss K YCJIOBHSM JWHAMUYHO pPAa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE WHTEIJICKTYadbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM,;

dbopmupoBaHrue y OOYy4YalOIIMXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
UMEIOIINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3IUYHbIX BHJOB MACSITEIBHOCTU: PEIICHUS
npoOiem, MoucKa, aHajim3a U 00paboTKU MH(pOpMaLMK, HEOOXOAUMBIX IJIsi MPUOOPETEHUS
OMbITa JIEATEIBHOCTH, KOTOPas 3aHMMAET BaXXHOE MECTO B IMO3HAHUU XHUMUH, a TAKKE IJIs
OLICHKM C TO3ULMHA HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHMS BELIECTB U
XMMHYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CpEAY;

pa3BUTHE TIO3HABATEIIbHBIX WHTEPECOB, HWHTEIUICKTYyalbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN 00Yy4arOIUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETAaTh HOBBIE 3HAHUS
10 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIb30BaTh COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTMM JJIsl MOMCKAa M aHaiu3a y4yeOHOW M Hay4YHO-NOMYJISIPHOM
uHGOPMAIIUU XUMUYECKOTO COACPKAHMS;

dbopMupoBaHHEe ¥ pa3BUTHE Y OOYYArOMIMXCS AacCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHNSI, HAOIIOJATENBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, IMpH IUIAHUPOBAHMM U TPOBEACHUU XUMHUYECKOIO
IKCIEPUMEHTA;

BOCIIUTAHHE y OOyYaromuxcs YOSKIEHHOCTH B TYMAaHHCTUYECKOW HAIPaBICHHOCTH
XUMUHM, €€ BaAXHOM POJM B PpEIIEHUH [OOANbHBIX MNPOOJEM  palUOHAIBHOIO
IPUPOIONIOIB30BAHUS, OMOJIHEHUS YHEPTETUUECKUX PECYPCOB U COXPAaHEHUS PUPOAHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIMMOCTH OEpeXHOr0 OTHOUIEHMsI K MPUPOJE U CBOEMY
3I0pOBbIO, @ TaK)Ke TNPUOOPETEHHs OIbITa HCIOJb30BAHUS IOJIYYEHHBIX 3HAHUM IUIs
NPUHATHSA TPAMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKIUMH SIBICHUSMHU.

B ydyeOGHOM maHe cpenHero oOiiero oOpa3oBaHuUsl TpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00actu « EcTecTBEeHHO-HAayUHBIE TPEAMETHI.

OOmiee YMCIO YacoB, OTBENEHHBIX [UIsI M3YYEHHUS XMMHUH, Ha 0a30BOM YypOBHE
cpeaHero obmiero oopasoBanus, coctaBisier 68 dacos: B 10 kmacce — 34 yaca (1 gac B
Heneno), B 11 knacce — 34 yaca (1 gac B Heenio).



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHu4ecKoil XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHHUE B MOJYyYEHUN
HOBBIX BEIIECTB M MaTepuanoB. TeopHst CTPOCHMS OpPraHUYECKUX coenuHeHund A. M.
BbytnepoBa, €€ ocHoBHble moOJOXKeHUS. CTPyKTypHbIE (POPMYJIBI OPraHUYECKUX BELIECTB.
I'omonorus, nzoMepus. XuMHAYECKasl CBA3b B OPraHUYECKUX COCIAMHEHMSIX — OJMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o KiaccuuKaluu  OpPraHMYECKUX  BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEAMHEHUN (CUCTEMaTW4yecKas) M TPUBUAJIbHBIE HA3BaHUS BaXHEHIIMX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEpUMEHTAIBHBIE METO/IBI U3yUEHHUs BEIIECTB U UX IIPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3lamMy OpraHMYEeCKUX BEIIECTB U MaTepHalaMH Ha UX OCHOBE, MOJIETUPOBAHUE MOJIEKYJI
OpraHMYEeCKUX BEUIECTB, HAONIOACHUE M ONHCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALICHUIO OPraHMYEeCKUX BELIECTB IpH HarpeBaHuu (IUIaBiIeHHE, OOYyIJIMBaHUE U
ropeHue).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHM psiA. MeTaH M 3TaH — NpOCTEWInne
MIPEJICTABUTENN AJKaHOB: (DU3MYECKUE M XMMHUYECKHE CBOWCTBA (peakUuy 3aMelleHUs U
TOpPEHMsI), HaX0XKJIEHUE B PUPO/JIE, TOIYyUCHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH Psl. DTUJIEH U MPONWIEH — MPOCTEHIIINE
MPEACTABUTENN AJIKEHOB: (PM3MYECKHUE U XMMHUYECKHME CBOMCTBA (pEakLUMHU TUIPUPOBAHUSA,
raJIOreHUPOBAHMUS, TUAPATALINU, OKUCIECHUS U TIOJMMEPHU3ALINN ), IOJIyYeHHE U IPUMEHEHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraauen-1,3: cTpoeHre, BaXXHEUIIINE XUMUYECKUE
cBoiicTBa (peakius nonumepusanun). [lonyyeHne CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psf. AUETHIEH —
MPOCTEUIIMI TMPEICTABUTENb AJKHHOB: COCTaB, CTPOCHHUE, (PU3MYECKHE U XHUMHUYECKHE
CBOMCTBa (peakUuM THIPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIMU, TOPEHHUS), MTOIyUCHUE U
IIPUMEHEHUE.

Apensl. beH3on: coctaB, cTpoeHue, (U3MUECKHE U XMMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyUYE€HUE U NpUMeHeHue. Tonyon: cocmas, cmpoeHtue,
Quzuueckue u XumuyecKue ceotcmea (peaxKyuu 2ai02eHuposanusl U HUMpOB8aHus), noayieHue
u npumenenue. TOKCHUYHOCTb apeHOB. l'eHeTHuyecKkas CBsA3b MEXIY YIJIEBOJOPOLAAMH,
MPUHALIEKANTMME K Pa3IUYHbIM KJIACCaM.

[IpuponHble UCTOYHUKHU YTIIEBOAOPOI0B. [Iprpoanblil ra3 U nonyTHble HEQTAHBIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HePTU: TEpPeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKUI), mupon3. IIpoaykTel nepepaboTKku HEPTH, UX TPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIN yroib M MPOIYKTHI €ro MepepadoTKH.



OKCIEpUMEHTAIBHBIE METOJIbI U3yUEHHUs BEIECTB U UX IIPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3namMu IUIacTMacc, KaydykoB U pe3unbl, Kkomekuuu «Hedts» u  «Yromby,
MOJEIUPOBAHUE  MOJIEKYJ  YIVIEBOAOPOAOB W  TAJOIE€HONPOU3BOIAHBIX, IPOBEICHUE
IPAKTUYECKON pabOoThI: MOTYYSHHE STUIICHA U U3yUYEHUE €T0 CBOUCTB.

Pacuérurlie 3agaun.

Bbrluncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXO/JHOTO BEIECTBAa WM MPOAYKTAa PEaKLUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK IPOIYKTOB PEAKIINN).

KucJiopoacoaep:kamue oprannyeckue coeIuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TAHON: CTPOCHHE, (PUIUUYECKHE U
XUMHUYECKHUE CBOMCTBA (pEeaKLMM ¢ aKTUBHBIMU METaJlJIaMH, FaJIOT€HOBOJIOPOAMHU, TOPEHNUE),
IIpUMEHEHUE. BOIOpOIHBIE CBS3M MEXAYy MOJEKyJaMH CHUpPTOB. JlelicTBHE MeTaHOJNIa M
ATaHOJa HA OPTaHNU3M YEJIOBEKA.

MHoOroaroMHble CHUPTHI. OJTUJIEHIJIMKOIb W TJMIEPHUH: CTpOEHue, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBHE CO MICIOYHBIMU METaNIaMU, KaYeCTBEHHAS PEaKIUs
Ha MHOTOATOMHBIE CHUPTHI). JlelicTBUEe Ha opraHu3M uejoBeka. [IpumeHeHue riaunepuHa u
ATUJICHIJIUKOJISL.

@DeHOJI: CTPOEHHE MOJIEKYJIbl, (PU3NYECKHE M XHUMHUYECKHME CBOWCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunbl U kemoHvl. DoOpMaNbIETH]l, aleTalIbJACTU: CTPOCHUE, (PU3NYECKUe u
XUMHUYECKUE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHUS, KaYECTBEHHBIC PEAKIUN),
MOJIyYeHUE U PUMEHEHHUE.

OOHOOCHOBHBIE MTpeeNIbHbIE KApOOHOBBIE KUCIOTHl. MypaBbuHAs U YKCYCHAsl KUCIIOTHI:
CTpOeHHE, (PU3NYECKHE W XUMHYECKHE CBOMCTBa (CBOMCTBa, oOlIMe i Kiacca KHUCIHOT,
peakius 3Tepudukanum), nojgydeHne u npuMenenue. CTeapruHOBas W OJICMHOBAsI KUCIOTHI
KAaK TMPEJCTAaBUTEIN BBICHIMX KapOOHOBBIX KUCIOT. Mblja Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JICHCTBHUE.

CrnoxxHble 3Upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApPONIH3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xkupoB. bruosiornueckas poJib :KUPOB.

VYriieBobl: cocTa, KiaccuduKaius yrieBojoB (MOHO-, AU- U mojucaxapuibl). [ mroko3a
— MPOCTEUILINI MOHOCAXapHU: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3HMUECKHE U XUMHUECKHUE
cBOMCTBa (B3aumojeicTtBue ¢ rugpokcuaoM meau(ll), okucienne aMMUayHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBieHue, OpOXKEHUE TIIFOKO3bI), HAXOXKICHHUE B TMPUPOJIE,
npUMeHeHue, Ononornyeckas poib. DotocunTes. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxmain u nemnono3a kak npupoinbie noJuMepsl. CTpoeHre Kpaxmasia U HEeJUTH0I036I.
duznyeckre U XuMUYECKHe CBOMCTBA KpaxMara (TUIPOJIU3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCIepUMEHTaIbHBIE METOIbl M3Y4YEHHUs BEIIECTB W HX MPEBPAIICHUI: MPOBEICHUE,
HaOJIIOZICHNE M OIMHMCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAaYECTBEHHBIC
peaKiMu OJAHOATOMHBIX CIUPTOB (okHciacHHe dTaHonma okcuaom meau(ll)), MHOroaToMHBIX
crupToB (B3aumojeiicTBue riuiepuHa ¢ ruapokcuaom meau(ll)), anpaerunnos (oxkucieHue
aMMHa4HBIM pacTBopoM okcuna cepedpa(l) u ruapokcuaom meau(ll), B3aumopelicTBue



Kpaxmajia ¢ HMOJIOM), NMPOBEIACHUE MPAKTHUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHIO XWMHUYECKOW peaknuud (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA WJIM MPOAYKTa PeaklUd MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WK MIPOYKTOB PEAKIIUN).

A3oTcoaeprKale OpraHmueckue COeIMHEHHUS.

AMHMHOKHUCIIOTHI Kak aM(oTepHble OpraHWYecKue coeauHeHus. Duzmdeckue u
XUMUYECKUE CBOMCTBA aMUHOKHCIOT (Ha TpuMepe riuiuHa). buosormyeckoe 3HaueHHE
aMuHOKHUCTOT. [lenTuasl.

benku kak mpupoHbIE BHICOKOMOJIEKYJSIpHBbIE coearHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OENKOB: THIPOJHU3, JCHATypaiwus,
KAueCTBEHHBIEC PEAKLIUH Ha OCJIKU.

DKCnepUMEHTATBHBIE METOJIBI M3YUYEHHUs BEIIECTB M WX MPEBpaIeHUN: HaOII0IeHNe U
OMKCAaHUE JAEMOHCTPAIMOHHBIX OMNBITOB: JEHATypalusi OEJIKOB IMpPU HArpeBaHUU, IBETHHIC
peakIuy OeIKOB.

BbicokoMouieKkyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJIAPHBIX COCIWHEHWUN: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPHU3allUU, CPEeIHssi MoJieKyispHas macca. OCHOBHbIC
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCTMHEHHUMN — MOJIMMEPU3aITUs U TOJUKOHICHCAITH.

DKCneprUMEeHTAIbHBIE METOJIbI U3yUEHHUS BEIECTB U MX MPEBPAILCHU: 03HAKOMIICHHUE C
oOpa3smamu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MeXXIpeIMETHBIX CBSI3€i MpU U3YyYEHUH opranudeckoi xumuu B 10 kiacce
OCYIIECTBJISICTCSl Yepe3 UCIOJIb30BAaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U
MOHATHUH, SBJSIOMIUXCS CUCTEMHBIMH JIJII OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHS: SBJICHWE, HAy4YHBIA (PakT, TUMOTe3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, KiacCU(UKAIMs, TEePUOJAUYHOCTh, HAOIIOJCHUE, U3MEPECHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dwuszuka: Marepusi, JHEpPrus, macca, aTroM, DJJEKTPOH, MOJIEKyJa, JHEPreTUYECKUI
YpOBEHbB, BEIIECTBO, TE€NO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PHU3NIECKIE BETUIMHBI U
SAVHUIIBI UX U3MEPEHUSL.

buonorus: knertka, opranusm, 6mocdepa, oOMEH BElIECTB B OpraHU3ME, (POTOCHUHTE3,
OMOJIOTUYECKH aKTUBHBIEC BEIIeCTBA (O€TKU, YTICBOIbI, )KUPHI, PEPMEHTHI).

["eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIC HCKOITAEMBIS, TOTLTUBO, PECYPCHI.

TexHonOTHSA: TNHINEBBIC TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TUTAHUSA, MOIOIIUE
CpeICTBa, JIEKAPCTBEHHBIE W KOCMETUYECKHE TMperapaThl, MaTepuaibl U3 HUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA



Teopernueckue 0CHOBbI XUMHUU

XuMUYeCKul 3ieMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAs OO0O0JIOYKA.
DHEepreTHYecKre YpPOBHHU, IOMYyPOBHH. ATOMHBIC opOuTanu, S-, P-, d- DSJICMEHTHI
Oco0OeHHOCTH pachpeeeHus] JIEKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB IMEPBBIX
YEeTBIPEX NMEPUOA0B. DIIEKTPOHHASI KOHPUTYpaLIHs aTOMOB.

Ilepnommueckuin 3axkoH u llepuogmueckas cucrema xuMHu4ueckux snemeHToB /[[. WM.
MenneneeBa. CBs3b NEpUOIMYECKOrO 3akoHa M Ilepmomnyeckoi CUCTEMBI XHUMHYECKHX
anemeHToB [[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XHMMHUYECKHX JJIEMEHTOB M OOpa3yeMbIX HUMHU MPOCTBIX M CIOKHBIX
BEILECTB I10 TpyNnaM 1 nepuogam. 3HadeHUe NEPUOJINYECKOT0 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BellecTBa. XHUMHUYECKAsl CBS3b. BHABI XUMUYECKOW CBA3M (KOBaJEHTHAs
HEMOJISIpHAs U TOJISIpHAs, MOHHAsA, MeTamndeckas). Mexanu3mbl 00pa3oBaHUsI KOBAJICHTHOM
XUMHUYECKOH CBsI3U (OOMEHHBIN U IOHOPHO-AKLENTOPHBIN). Bogopoanas cBs3b. BajeHTHOCTS.
DneKkTpooTpuLaTENbHOCTh. CTENEHb OKUCIICHUS. IOHBI: KATHOHBI U aHHOHBI.

BemecTBa MOIEKYIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSA. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THIIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKOMN PELIETKHU.

IlonaTe O nucnepcHbIX cucrteMax. VMCTHHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBas
J10JIs BELIECTBA B PACTBOPE.

Knaccudukanusa HeopraHudyeckux coeauHeHud. HoMeHkmatypa HeOpraHuyecKux
BEIIECTB. |'€HETHYECKAsl CBA3b HEOPTaHMYECKHUX BEIIECTB, NPHHAICKAMMNX K Pa3IMYHBIM
KJIaccam.

Xumnueckas peakuusa. Krnaccupukamuss XUMUYECKUX pEaklUid B HEOPTraHUYECKOW U
OpPraHMYECKOM XHMMHUHU. 3aKOH COXPAaHEHUS MACChl BEUIECTB, 3aKOH COXPAHEHUS U
MPEBPALICHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTh OT pasziMyHbIX (pakTopoB. OOpaTHUMble pEaKLUU.
Xumudeckoe paBHOoBecHe. PaKTOpBI, BIMAIOLIME HAa COCTOSHUE XUMUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [laTenbe.

Onextponutuyeckas nuccouuanus. CuibHble U ciiadble 37eKTposuThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHAas, IIEIOYHAS.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DOKCnepUMEHTAIBHBIE METO/Ibl M3YYEHMS BELIECTB M MX MPEBPALICHUI: JTEMOHCTpaIUs
tabnui «I[lepuonnueckas cucrema xumuueckux snemeHToB [[. 1. MenneneeBa», u3ydeHue
MoZelied KPUCTAUIMYECKUX PEIIETOK, HAOJII0JICHHE W ONHCAHWE JIEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3iiokKEHUE MEPOKCHUIA BOJOPOJA B MPUCYTCTBUU KaTalu3aropa,
ONPENEIICHUE CPEABI PACTBOPOB BELIECTB C MIOMOLIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUN
MOHHOTO OOMEHa), MPOBEICHHE MPAKTUUECKON padoThl «BnusHue pa3nudHbiX (pakTopoB Ha
CKOPOCTh XMMHUYECKOU pPEAKLIUN.

PacuéTHrble 3agaun.

Pacu€rel 1m0 ypaBHEHMSIM XUMHYECKUX pEAKUUKA, B TOM YHCIE TEPMOXUMUUYECKHUE
pPacy€Thl, pacu€Thl C UCIIOIB30BAHUEM ITOHATHS «MACCOBAs 101 BEILIECTBAY.



Heoprannuyeckasi Xumus

Hemeramnel. Ilonoxxenue ©HemerauioB B Ilepuoaumyeckonl cuCTEME XUMHUYECKUX
sanementoB JI. . MengeneeBa u ocobeHHOCTH cTpoeHusi aToMoB. dusnueckue cBoOICTBa
HEMETA/UIOB. AJIIOTpONHUST HEMETAUIOB (Ha TMpuMepe Kuciaopoaa, cepbl, (ocdopa u
yriepoja).

XVMMHUYECKHE CBOMCTBA BAXKHEWIMX HEMETAJUIOB (TaJiore€HOB, cephl, a3oTa, (ocdopa,
yriaepoja U KPEMHHUs) M MX COEIUHEHUN (OKCHIOB, KHUCIOPOJCOAECPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeHNEe BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Meramnel. [lonoxxenune meramioB B llepuoandeckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB
H. U. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 00OJOUEK aTOMOB METAJIJIOB.
Obmme ¢usnueckue cBoicTBa MeTawioB. CIUTaBbl METaUIOB. DJEKTPOXUMHUYECKUN Psij
HaIpsSKEHUM METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpUM, Kaluil, KadblUi, MarHuu,
ATIOMUHUMN, TUHK, XPOM, KeJIe30, ME/Ib) U UX COCTMHECHHI.

O61ue crnocoObl mosydyeHust MeTaJyioB. [I[pruMeHeHrne MeTaliioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl H3YUYEHUsI BEIIECTB U HMX IMPEBpalllCHUN: H3yYCHUE
KoJUIeKIMu «MeTauibl ¥ CIUIaBbl», 0Opa3l0B HEMETAJUIOB, PEIICHUE IKCIEPUMEHTATBHBIX
3ajay, HaOJIOJIEHWE U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U  JIA0OPATOPHBIX  OMBITOB
(B3auMOJIeCTBUE TUIPOKCHIA AIOMUHUS C PacTBOPAaMHU KHUCJIOT U IEJ0Yed, KaueCTBEHHbIC
pEeaKIMKi Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3anaum.

Pacuétsl mMaccel BemiecTBa i 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJTHOTO M3 yYacTBYIOIIMX B PEAKIUU BEIIECTB, PacU€Thl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJIHO U3 BEUIECTB UMEET TPUMECH.

XHUMHUSA U KU3Hb

Ponp xumum B 00€CHEUEHUH DKOJIOTHYECKOM, HHEPreTUYECKOM U  MHUIICBOMN
0€30IMacCHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAay4YHBIX METOJax IMO3HAHUS BEILIECTB U
XMMHUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIMUIAX [POMBIIUIICHHOTO TOTYYEHUS
BOKHEUIIINX BELIECTB.

UenoBek B MHpE BEIIECTB M MATEPHUAIOB: BAXKHEHUIINE CTPOUTEIBHBIC MaTEpHUAIIbI,
KOHCTPYKIITMOHHBIE MaTepHUalibl, KPaCKH, CTEKJIO, KEpaMHKa, MAaTepHUaNIbl JJIsi JJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIC YI0OpEHUSI.

Xumus U 37J0pOBbE YEJIOBEKA: MpaBUiia HCIOJIb30BaHUS JEKAPCTBEHHBIX MPENapaTos,
rpaBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBOM XMMHUHU B MOBCEAHEBHON JKU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBSI3EH MPU M3YYEHUU OOIIEH U HEOPTaHUIECKON XUMHUH B
11 kmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATUM, SBISIOUIUXCS CUCTEMHBIMHU JUISI OTIEJIbHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.



OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHSA: HAyYHBIM (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHajau3, CHUHTE3, Kjaccupukamus, TMEPUOJUYHOCTb,  HAOIIOJCHHUE, OKCIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: Marepus, dHEPrusi, Macca, aToMm, JIEKTPOH, MPOTOH, HEUTPOH, MOH, MU30TOII,
PaIMOaKTUBHOCTb, MOJICKYJIa, DHEPTETUUECKHUN YPOBEHbB, BEIIECCTBO, TEJIO, 00hEM, arperaTHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHHS, CKOPOCTh.

buonorusi: knerka, opraHusM, 3KOcHUcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOTTAEMbIS, TOTLTUBO, PECYPCHI.

TexHoyorust:  XUMUYecKas  MPOMBINUICHHOCTh,  METAUIypPTHs,  IMPOU3BOJCTBO
CTPOUTEIIHHBIX MaTepualoB, CEIIbCKOXO03SMCTBEHHOE IIPOU3BO/ICTBO, MTHIIIECBast
MIPOMBITIUICHHOCTh, (hapMalieBTHUeCKasi MPOMBIIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPUAIOB, JICKTPOHHAS TPOMBIIIJIEHHOCTb,
HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHI ITPOI' PAMMEBI 110 XUMHNHN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O ObPA3OBAHUM A

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS OOYYAIOIIMMHCS IPOrpamMm
cpenHero o6iiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U NpeAMETHbIM). HayuyHo-MeTonnyeckoit
OCHOBOH JUIs pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMM CpeIHEro o0IIero o0pa3oBaHHs
SIBJISIETCS] CUCTEMHO-/I€ATeIIbHOCTHBIN MOJIXO/I.

B cootBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX PE3YJIBTATOB
OCBOGHHUSI TMpeaMeTa «XUMHUS» Ha YpPOBHE CpeIHEro oomero o0pa3oBaHUs BBIJICICHBI CIEAYIOIINE
COCTaBJISIIOLIHE:

OCO3HAaHHWE OOYYaIOIUMUCS POCCHUHCKOM TpaKTAaHCKOWM HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIETICHUIO;

HaJIMYMe MOTHUBALIUU K 00Y4YEHHUIO;

LeJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
MCTOPUYECKHUX TPAIUIil 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh U CIIOCOOHOCTH OOy4aroluXcsi PyKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMHU HEIOCTHONW CUCTEME XMMHYECKOro 00pa3oBaHMUs;

HAJIMYUE TPABOCO3HAHUS JKOJIOTMYECKOW KYJIBTYPHl M CIOCOOHOCTH CTaBUTh IICIM W CTPOUTH
KU3HCHHBIC TIJIAHBI.

JluuHOCTHBIE pE3ynabTaThl OCBOCHUSA MpeaAMeTa «XHUMHs» TOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C T'yMAHUCTHYECKUMH, COLUUOKYJIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU U HACAIaMU POCCUUCKOTO TPAXKIAHCKOTO OOIIECTBA, IPUHATHIMU B O0IIECTBE
HOpPMamMH W TpaBWIAMU TOBEICHMS, CIOCOOCTBYIOIIMMHU IPOIECCaM CaMOIIO3HAHMS, CaMOPa3BUTUA H
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTU O0YUYaOIINXCSl.

JluuHOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa «XHUMHs» OTpaxaroT CHOPMHUPOBAHHOCTH OIBITA
MMO3HABATEILHOW W TMPAKTHUYECKOM NEATETHHOCTH OOYYaIOUIUXCS MO peaiu3allii MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS:

OCO3HaHUs OOYYAIOIIMMHUCA CBOMX KOHCTUTYIIHOHHBIX MpaB U OOS3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPaBOTIOPAJIKY;

MPEACTABJICHUS O COIMATBHBIX HOPMaX U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH IEATENbHOCTH MPU CO3JAaHUH yYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATENBHBIX 33/1a4, BHIOJTHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TNPUHUMATh MOTHUBBI, HaMEpPEHUA, JIOTUKY U apryMEHThl IPYTUX MpH
aHAJIN3€e Pa3IUYHBIX BUJOB YUECOHOM IEATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYyYHOMY HaclIeINI0 OT€YECTBEHHON XUMUU;

YBaXEHUS K TMPOIECCY TBOPUECTBA B O00JIACTM TEOPUU U MPAKTHIECKOTO TPUMEHEHUS XUMHH,
OCO3HAHUSI TOTO, YTO JOCTIDKCHHUS HAayKH €CTh PE3yJbTaT JIUTEIbHBIX HAONMIOJCHUHN, KPOMOTIMBBIX
AKCMEPUMEHTAIIbHBIX MOUCKOB, IIOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYCHHHU M TIOCIECAYIONIEM aHalu3e HHQPOpMAIUU O
MePEIOBBIX JOCTHIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBE/ICHMS;

CIIOCOOHOCTH OIICHHMBAaTh CHUTYallMH, CBS3aHHBIE C XHUMUYECKUMHU SIBICHUSMH, U MPHUHUMATH
OCO3HaHHBIE PELIEHUs, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTHU OLICHUBATh CBOE MOBEJCHUE M MOCTYNKHA CBOMX TOBAPUILIEH C MO3UIUN HPABCTBEHHBIX U
IIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOTO M Oe30macHoro odpasza KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3]I0POBBIO;

coOMIoIeHNs MpaBUil OE30MacHOr0 OOpallleHHs C BElIeCTBAMU B OBITY, MOBCEJIHEBHOM XKU3HU U B
TPYZIOBOH AESTEIBHOCTH;

MOHMMAaHUS IIEHHOCTH NPAaBWJI HWHAUBUIYATBHOTO M KOJUIEKTUBHOIO OE€30IMaCHOTO TOBEJCHHS B
CUTYaIUIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEACTBUNA U HEMPHUSATHS BPEIHBIX MPUBBIUEK (YIMOTPeOJICHUS aJNKOTOJisi, HAPKOTHKOB,
KypeHus);

5) TpyaA0BOIro BOCIMTAHMSA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIICOBATEILCKON JESITEIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKOM U IPYTUX BUJIAX EATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4acTHE€ B PEHICHUM MPAKTUYECKUX 3ajad COIMAbHOM HampaBiIeHHOCTH (B
paMKax CBOEro Kjiacca, MKOJIbI);

WHTEpeca K MPaKTHYCCKOMY H3YYCHHIO Mpodecchii pasIuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yjpTaTaM TPYJAO0BOH AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHOH TPAeKTOPUU OOpa3oBaHUs, OymymIeH
npodeccun W peanu3alid  COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYeCcKOro BOCIMTAHMS:

9KOJIOTUYECKH 11eJIeCOO0PA3HOr0 OTHOIICHUSI K MPUPOJAE, KaK UCTOYHUKY CYIICCTBOBAHUS >KU3HU Ha
3emie;

MOHUMAaHUS TI100aJILHOTO XapaKTepa SKOJIOTHYEeCKUX MPoOJieM, BIUSHHS SKOHOMUYECKHX MPOLIECCOB
Ha COCTOSIHME MPUPOJHON U COLMAIBHON CPEbL;

OCO3HaHUSI HEOOXOJUMOCTH WCIIONB30BAHUSA JIOCTHIXKEHUW XHUMHUMU JJIsi PEUIEHUsS BOMPOCOB
paIlMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HEMpUATUS JEUCTBHUM, NPUHOCAIIMX BPEA OKpPYXKaIIEW NPUPOJHOU cpene, yMEHUs
MPOTHO3UPOBATh HEOJArONPHUSATHBIE SKOJOTHYECKHE TOCIEACTBUS MNPEANPUHUMAEMbIX JEHCTBHA U
MpeA0TBpaIIaTh UX;

HaJU4HUsl Pa3BUTOrO IKOJIOTHYECKOTO MBIIUICHUS, YKOJIOTHUYECKOW KYJIBTYPHI, OMbITa ACATEIHHOCTU
9KOJIOTUYECKON HANPaBICHHOCTH, YMEHHS PYKOBOACTBOBAThCS UMHU B MIO3HABATENIbHOM, KOMMYHUKAaTUBHOU
Y COLIMAJILHON MIPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO TPOTUBOCTOSATH HIC0JIOTHH XeMohoouH;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U
OOIIIECTBEHHOH MPAKTUKH,

MOHUMAaHUS CIIeNU(UKH XUMUU KaK HayKH, OCO3HaHUS €€ poiu B (JOPMHUPOBAHUU PALMOHAIBHOTO
HAay4YHOTO MBIIIJICHUS, CO3/IaHUM IICJIOCTHOTO TPEACTABJICHHUS 00 OKpYy)KaroleM MHpPE KakK O €IUHCTBE
MPUPOJBI U YEJIOBEKa, B TO3HAHWW MPHUPOIHBIX 3aKOHOMEPHOCTEH M pEHICHUH MPOOJIIEM COXpaHECHHS
MIPUPOJTHOTO PAaBHOBECHS;

yOeXKJAEHHOCTH B 0COOOW 3HAUMMOCTH XUMHUHM IS COBPEMEHHOW [MBUIM3AlUU: B €€
I'YMaHUCTHYECKON HAIPaBJIEHHOCTH W BAXKHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHaIbHOU KYJIbTYpHI,
pelIeHNu TIOOAIBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHSI UYETOBEYECTBA — CBHIPHEBOM, JHEPTETUUYECKOM,
MUIIEBOW U JKOJOTUYECKOW OE30MacCHOCTH, B Pa3BUTHU MEIUIIMHBI, OOECIIEUEHUH YCIOBHH YCIEITHOTO
TpyJa 1 SKOJIOTHYEeCKH KOM(DOPTHOM JKM3HH KaKJOTO YieHa O0IIecTBa,



€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TMOHUMAHUSI CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHHUS IS aHalM3a U OOBSICHEHUS
SBJIIGHUN OKPYXAIOIIeT0 MHpa U MPOUCXOIAUIMX B HEM HM3MEHEHHH, yMEHHUs JelaTh 00OOCHOBAHHBIE
3aKJIFOUYEHHUsI Ha OCHOBE HAYYHBIX ()aKTOB M HMMEIOIIUXCS TAHHBIX C IIENbI0 TOMYyYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS JUIsl pelleHus mpodiieM B
peaIbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpEca K O3HAHUIO U UCCIIEN0BATEIbCKON JESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BAHUIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX chepax npodecCHOHaATbHON AeITeIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbie pe3yabTaThl OCBOCHHS yIEOHOTO MpeaMeTa « XUMHES) Ha YPOBHE CPEIHETO OOIIEeTOo
00pa3oBaHMs BKIIOYAIOT:

3HaYuMble AN (QOPMUPOBAHHMS ~ MHUPOBO33PEHHSI  OOYYAIOIIMXCS  MEKIUCIUILIMHAPHBIE
(MeXTpeaMeTHbIe) OOIeHAYYHbIE TOHSTHS, OTPAKAIONIME IETOCTHOCTh HAy4YHOM KapTUHBI MUpa U
Crenu(pUKy METOJOB TO3HAHHMSI, WCIIOIB3yeMbIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIIECTBO, dHEPTHUS,
SBJIGHUE, MPOLIECC, CHUCTEMa, HAy4yHbI (DaKT, MPHUHIHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleIoBaHue, HAO0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE y4eOHbIC JeCTBHsS (TMO3HABaTEIbHBIE, KOMMYHHMKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue (opMupoBaHWE (DYHKIIMOHAIBHONM TpPaMOTHOCTH U COIMANBLHOM  KOMITCTCHIIHH
oOyuaromuxcs;

CHOCOOHOCTh OOYYaIOUIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIC, MHUPOBO33PEHUECKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC ISHCTBUS B TIO3HABATEILHON U COIIMAIILHOM ITPAKTHKE.

MeranpeameTHbIe pe3ybTaThl OTpaXKarT OBJIAJICHUE YHUBEPCATbHBIMHU y4eOHBIMU
MM03HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U PETYISITUBHBIMU JIEHCTBUSMHU.

OBjaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU NMO3HABATEJIbHBIMH J1eHCTBUAMM:

1) 6a3oBble JIOTHYeCKHUeE e CTBUS:

CaMOCTOATENBHO (HOPMYITHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEeNATh LN JEATEIbHOCTH, 3a/laBas MapamMeTpbl U KPUTEPUH HUX JOCTHIKEHHS, COOTHOCHTh
pe3yabTaThl AEATEIbHOCTH C MOCTABJIEHHBIMU LEISIMU;

WCIIOJIB30BaTh MPU OCBOEHUW 3HAHUUW TMPHUEMBI JIOTHYECKOTO MBIILIEHUS — BBIICTSATH XapaKTEepPHBIC
MPU3HAKK TIOHSATUH W YCTAHABIMBATh MX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME TOHSITHS ISt
O00BSICHEHUS OTAENBHBIX ()aKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKIY U3YUaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE PpACCYKICeHHUsI (MHIYKTUBHBIC, JCAYKTHBHBIC, 110 aHAJIOTHH), BBISIBISTH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBIECHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,

MPUMEHSITh B TIpOIlecce TMO3HAHMSI, MCIOJIb3YeMble B XMMHH CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBhIBATh MOJICIbHBIE TPEACTABICHUS — XUMHUYECKUM 3HaK (CHMBOJ) 3JIEMEHTa, XHMHUUYECKast
dbopmyna, ypaBHEHHE XMMHYECKOW PEaKIMM — MPHU PEIICHUN y4eOHBIX TMO3HABATEIbHBIX U MPAKTHYCCKUX
3a/1a4, MPUMEHSTh Ha3BAaHHbBIE MOJENbHBIE MPEACTABICHUS [Isl BBIABICHHUS XapaKTEPHBIX NPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHA.

2) 6a30BbIe UCCIEN0BATEIbCKHE 1eHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHIA;



(GbopMynMpoBaTh LIENU M 33aJaud MCCIEIOBAHMUA, HMCIIOJIb30BaTh IOCTABIECHHBIE U CAMOCTOSITEIBHO
c(OopMyIHpOBaHHBIE BOIPOCH] B KAYECTBE HHCTPYMEHTA IIO3HAHUS U OCHOBBI I (POPMUPOBAHMS TUIIOTE3bI
10 IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BJIa/IETh HAaBBIKAMU CAMOCTOSTENBHOIO IJIAHUPOBAHUS M MPOBEACHUS YIEHHMUECKUX IKCIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHs HaOJIOJaTh 3a XOJOM IIPOIECcca, CaMOCTOATENIBHO IPOTHO3MPOBATH €r0
pe3yabTar, (QOpMyIHpoBaTh OOOOIIEHHS M BBIBOJABl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB
HCCIIEI0BaHMs, COCTaBJIATh OOOCHOBAHHBINA OTYET O MIPOAETIaHHOM padoTe;

npuoOpeTaTs ONBIT YYEHWYECKOH MCCIIeOBATEIbCKOH M MPOEKTHOH JeSTETbHOCTH, TPOSBIATH
CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pEIIEHHs MPaKTHUYECKHX 3a/ad,
IIPUMEHEHHIO PA3JINYHbIX METOI0B MO3HAHMUS.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATbCI B pA3IMYHBIX HCTOYHHMKAX WHPopManuu (HAYYHO-TIOMYJSpHAs JIUTepaTypa
XHUMHYECKOTO COZAEp)KaHusl, CIIpaBOYHbIE MOcoOms, pecypcsl MHTepHeTa), aHaTM3MpOBaTh HH(OpPMAIIHIO
pasNUYHbBIX BUAOB M (OpPM IpEACTaBIEHUS, KPUTHYECKHM OLEHHMBAaTh €€ JOCTOBEPHOCTb MU
HENPOTUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMpPOCHl U MPHUMEHATh PA3JIMYHBIE METOIBI MPH TOUCKE M OTOOpe HH(OpMAIHH,
HEOO0XOAMMO 7151 BBITOTHEHHS y4eOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;

IpUOOpeTaTh OMNBIT UCHOIb30BaHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U pa3iIMYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (hOpMy HpeacTaBileHus WHpopManuu (CXembl, rpadukw,
yarpammbl, TaOJIHIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAayyHBIH S3BIK B KauyeCTBE CpEACTBA IpU paboTe € XUMHMUYECKOW HH(OpMaruei:
IPUMEHATh MEXINpeAMETHble (pu3MuecKue M MaTeMaTW4yecKue) 3HAKW U CHUMBOJBL,  (OPMYIIBL,
ab0peBuaTypbl, HOMEHKJIATYPY;

UCITIOJIB30BATh M MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJjaBaTh BOMPOCHI 110 CYILECTBY 00CYX/1aeMOI TEMbI B X0J1€ IUAJIOTa U/UIIN TUCKYCCUH, BHICKA3bIBATh
uaeu, GopMynupoBaTh CBOU NMPEJIOKEHHS] OTHOCUTEIBHO BBIMOIHEHUS MTPEITIOKEHHOM 3a1a4u;

BBICTYNIaTh C  IpE3€HTAllMed  pe3yabTaTOB  IO3HABATEIBHOM  NE€ATENbHOCTH, IMOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAaMH IPU BBIIOJHEHHMM XUMHUYECKOIO OKCIIEPUMEHTA,
MPAKTUYECKON paboThI 1O UCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peal3allii yueOHOTro MpPOeKTa U
(GbopMyIMpoBaTh BBIBOJBI 10 pe3ysbTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MyTEM COIIACOBAaHUS MO3MUIMM B
X0J1e 00CYyX)eHUsI 1 0OMEHa MHEHUSIMU.

OgByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMH 1€ CTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO IO3HABATEIBHYIO ACATEIBHOCTD, ONPENEIIAs €€
LeMM U 3a/la4M, KOHTPOJIMPOBATh U MO Mepe HEeOoOXOJUMOCTH KOPPEKTHPOBATH IMpEAaraeMblii aaropuTM
NEeHCTBUI NIpU BBIMOJIHEHUH Y4€OHBIX M HCCIIEIOBATEIbCKUX 3aJad, BbIOMpaTh HauOosiee 3()PeKTUBHBIN
CIOCO0 MX PEIICHUs C YUYETOM MOITy4YEeHHUS! HOBBIX 3HAHUHN O BEIIECTBAX U XUMHUUECKUX PEAKIMIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalIN3a U CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATBI
10 KJTACC
IIpenMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hOpPMHUPOBAHHOCTh TPEICTABICHUN O XMMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYUYHON KapPTHHBI
MHpa, POJIU XUMHUH B MIO3HAHUH SIBJICHUN MPUPOJIBI, B (DOPMUPOBAHUH MBIIIJICHUS W KYJIbTYPhl TUIHOCTH, €€



(YHKIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOAMMOM JJIsi pelleHHs] MPAaKTUYECKUX 3aJad U SKOJIOTHYECKU
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JJ0POBBIO U IIPUPOIHON Cpeae;

BIQJICHAE CUCTEMOM XMMHMYECKMX 3HAaHUM, KOTOpas BKJIKYAET: OCHOBOIIOJIATAIOIINE IOHSATH
(XMMHUYECKMII ~ 3JIeMEHT,  aToM, OJJIEKTpOHHass  00oJlouka  aromMa,  MOJEKyjJda,  BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas popmyia (pa3BEpHyTasi M COKpaLIEHHAs ), MOJIb,
MOJISIpHAsi Macca, MOJIApHBIA 00BEM, YIiaepoaHbIH CKeleT, (PyHKIHOHAIbHAs IpyIa, pagukall, u30Mepus,
U30MEPBI, TOMOJIOTHYECKUN PsZl, TOMOJIOTH, YIJIE€BOLOPOABI, KHCIOPOA M a30TCOACPXKAILUUE COCHUHCHMS,
MOHOMEDP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHs
CTpOEHMsI opraHnyeckux BemecTB A. M. byTiepoBa, 3ak0H COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUH; MUPOBO33PEHUECKHE 3HAHHUS, JICKALUE B OCHOBE IIOHUMAaHUs IPUYNHHOCTH U
CHUCTEMHOCTH XUMMUYECKUX SIBJICHHUH, (PAKTOIOIMYECKHE CBEIECHUS O CBOWCTBAX, COCTABE, IOJIYYEHUU U
0€30MacCHOM HCIIOJIb30BaHUH Ba)KHEHIINX OPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKON IESATEIbHOCTH
4eJI0BEKa;

C()OPMHUPOBAHHOCT YMEHHUH BBIABIATH XapaKTepHble IPU3HAKM IOHATHUH, YyCTaHaBIMBaTh MX
B3aMMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOUINE IMOHATHUS IIPU OIIMCAHUM COCTABA, CTPOEHUS U IIPEBPAICHUAN
OPraHNYeCKUX COCIUHECHUM;

C(OPMHPOBAHHOCTh ~ YMEHHH  HCIIONB30BaTh XHUMHYECKYI0 CHMBOJHKY JUIA  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpam€HHOH) (opMyd OpraHMYECKUX BELIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIMM, HW3rOTaBIMBaThb MOJEIU MOJIEKYJ] OPraHM4eCKHX BEIIECTB IS
WUTIOCTPAIIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTH YMEHHUH YCTaHABIMBATH MPUHAICKHOCTh H3YYEHHBIX OPTaHMUECKUX BEIIECTB 110
UX COCTaBy M CTPOEHHUIO K ONpeAeIEHHOMY KiacCy/Tpylie COeIWHEHHH (yIJIeBOIOPOJbl, KHCIOPOZ H
a30TCOJIepKalllie COEAUHEHUS, BBICOKOMOJIEKYJIIPDHBIC COEIUHEHHUs), JaBaThb UM Ha3BaHUS IO
cucremarndeckoii HomeHknarype (IUPAC), a Ttakxke NpUBOIUTH TPUBHAIBHBIC HA3BaHUS OTICIBHBIX
OpPTaHUYECKUX BEIIECTB (ITUJICH, MPOIWIEH, alleTUIICH, STHJICHTIINKOIb, TIHIEpHH, (Genon, hopmanbaerua,
alleTaNbpJETN], MypaBbUHas KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs KHUCIIOTA, CTEApUHOBAas KHCIOTA,
TJII0K03a, PPYKTO3a, KpaxMaJl, LeNI103a, MIHLIUH);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEAENATh BUABI XMMHUYECKOH CBS3U B OPraHMYECKUX COEIMHEHUSX
(onuHapHBIE U KpaTHBIE);

C(OPMHUPOBAHHOCTh YMEHUS IPUMEHSTD MOJI0KEHUS TEOPUU CTPOCHUSI OPraHNYEeCKUX BemecTB A. M.
BbytnepoBa a1 00bsCHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUs
Macchl BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh COCTaB, CTpPOEHHUE, (U3MUECKHEe M XUMHUYECKHE
CBOMCTBA TUIHMYHBIX NPEACTABUTEIEH Pa3JIMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, STHJIEH,
NpONMIEH, aleTwieH, Oyranuen-1,3, MetunOyrtanuen-1,3, O€H30i1, MeTaHOJ], 3TAaHOJ, 3TUJIECHIJIUKOIIb,
TNIMLUEpPUH, (EHOJ, aleTalbJerul, MypaBbHHAas M YKCYCHasl KHMCIIOTBI, TJIFOKO3a, Kpaxmaj, LeJUIi0J03a,
aMUHOYKCYCHAsl ~KHUCJIOTa), WUIIOCTPUPOBAaTh TE€HETUYECKYIO CBSI3b MEXKIYy HHUMHU YpaBHEHUAMU
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIHHA C UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepu30BaTb MCTOYHUKH YIIIEBOJOPOJHOTO ChIpbs (HEPTBH,
MPUPOJIHBIH ra3, yrojs), ClIOCOOBI UX NMEePepadOTKH U MPaKTUUYECKOE IPUMEHEHNE MPOAYKTOB epepadoTKu;

c(OpMUPOBAHHOCTh YMEHHM MPOBOAUTH BBIUMCICHUS MO XMMHUYECKUM YpaBHEHHUSIM (Macchbl, 00bEMa,
KOJINYECTBAa MCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEAKLUMU 1O HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHUI BJIaJIETh CUCTEMOW 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOI'O MO3HAHMS,
UCIOJIb3YEMBIX B XMMHMU MpPU HM3YyYEHUM BEUIECTB M XUMHUYECKHUX SIBICHUN (HaONo/leHue, U3MEpeHHe,
HKCHEPUMEHT, MOJIECTMPOBAHNUE), UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS IS IPUHATUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;



chOpMHUPOBAHHOCTh YMEHHUM COOMIOJATh TIpaBWja TOJIb30BAHUS XUMHUYECKOHW TOCYIOH U
nabopaTOpHBIM O0OpYJOBaHWEM, a TakXKe TNpaBuiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMUPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT (IIPEBpAICHUS
OpPraHUYECKUX BEIECTB NPU HArpeBaHWH, MOIYYEHHE 3TUJICHA W M3YUYEHHE €ro CBOMCTB, KaueCTBEHHBIC
peaKiuu OpraHu4YecKHX BEIIECTB, JCHATypalus OEIKOB MpU HArpeBaHHH, I[BETHbIE pEaKklUU OEJIKOB) B
COOTBETCTBUM C MpaBWJIaMHU TEXHHUKU O€30MacHOCTH HpH OOpaIleHUH C BEIIeCTBAMU U J1aOOpaTOPHBIM
000pyZOBaHUEM, TPEICTABIATh PE3YIbTaThl XUMHYECKOIO HSKCIEpUMEHTa B (OpPME 3alucu ypaBHEHHN
COOTBETCTBYIOLINX pPeaKkUuil U (HOPMYIHPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHHUM KPUTUYECKU AHAIU3UPOBATH XUMUYECKYIO MH(OPMALIKIO, MOTYyYaeMyIO
U3 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBoi uHpopMaluu, IHTepHET u Apyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATH MPaBUIIa 3KOJIOTHYECKH LIEIeCO00pa3HOT0 MOBEICHHS B OBITY
U TPYAOBOM JEATENBHOCTH B LENAX COXPAHEHHUs] CBOETO 3/I0POBbS M OKpPY)KAIOLIEH HMPUPOAHON Cpembl,
OCO3HaBaTh OIACHOCTb BO3JCHCTBUS HA JKHBBIE OPTraHU3Mbl OIpPENEIEHHBIX OPraHMYEeCKUX BEIIECTB,
noHumast cMmbica nokasarens [1IK, moscHaTs Ha mpuMepax crocoObl YMEHbBIIEHUS U MPEeIOTBPALICHUS X
BPETHOTO BO3ACHUCTBUS Ha OPTaHU3M UEIOBEKA;

IUIsE OOYYaIOMIMXCSl C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI: YMEHHE TPUMEHSITH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUUYECKUX SIBICHUN;

JUIS CIIENBIX U cIabO0BUIAIIMX OOYYaIOIIMXCS: YMEHHE HMCIONb30BaTh PElbe(HO-TOUCUHYIO CUCTEMY
obo3nauennii JI. bpaiis i 3arucy XUMHYECKUX (OPMYIL.

11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUYECKON COCTABJISAIONICH €CTeCTBEHHO-HAYYHON KapTHHBI
MUpA, POJIM XMMUH B TIO3HAHUM SIBIICHUH PUPOJIbl, B HOPMUPOBAHUM MBILUIEHUS U KYJIbTYpPbI IUYHOCTH, €€
(YHKIIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOAWMOM JJIsi pelleHHs MPAaKTUYeCKUX 3alad U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOMN CPELIE;

BJI/ICHUE CHUCTEMOM XHMHUYECKUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraloIINe IOHATHS
(XMMHUYECKUIl AIIEMEHT, aTOM, HM30TOII, S-, P-, d- AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIPHBIMH 00BEM, BAJEHTHOCTb, 3JIEKTPOOTPHILIATEILHOCTh, CTENEHb OKMCICHUS, XHMHUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYecKas, BOAOPOIHAas), KpUCTalNIM4yecKass pemeérka, THUIbl XUMHUYECKUX
peaxkuui, pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DJIEKTPOJUTHUECKAs AMCCOLHUAIMS, OKUCIHUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XMMUYECKON peakiui, XMMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOPHS
EKTPOJINTUYECKON AMcCcoLMaly, nepuoanueckuid 3akoH [[. M. MenaeneeBa, 3aKk0H COXpaHEHHUS] MaccChl
BELIECTB, 3aKOH COXPAaHEHHUS W MNPEBPALICHMs] SHEPTUU IMPH XUMUYECKUX pEeaKLHUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMUMHH, MUPOBO33PEHUECKNE 3HAHNUS, JIEKaINe B OCHOBE TIOHUMAaHUs IPUUUHHOCTH U
CHCTEMHOCTH XHUMHMUYECKUX SIBJICHHUH, (PAKTOJIOTMYECKHE CBEJECHUS O CBOWCTBAaX, COCTaBE, MOJIYYEHUU H
0€30MaCHOM HCII0JIb30BAaHUH BaKHEHIITNX HEOPTaHUUECKUX BEIIECTB B OBITY M MPAKTHUECKON NESTEIbHOCTH
YEJI0BEKA;

c(OpPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpHblE MPU3HAKK TIOHATUN, YyCTaHABIMBATh MX
B3alMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOUINE MOHATUS IPHU ONMCAHUM HEOPraHWYECKHX BELIECTB M MX
[IpEBPAILCHN;

c(OpPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XHMHUYECKYIO CHMBOJHUKY MJIsi COCTaBleHUS (GopMyl
BEIIECTB M YpaBHEHUIH XMMHUYECKHX peakiuii, cucreMatnueckyro HomeHknatypy (IUPAC) u tpuBnamsHbe
Ha3BaHMsI OTAEIIBHBIX HEOPraHUUECKUX BEUIECTB (yrapHblii ra3, yIJIEKUCIbIN ra3, aMMHUaK, raméHas U3BeCTb,
Heramni€Hasi U3BeCTb, MUThEBAs COZA, MUPUT U JAPYTHE);



c(OpPMUPOBAHHOCTh YMEHUH ONpPEAEATh BaJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB
B COCIMHEHHUSAX pPa3IMYHOTO COCTaBa, BUJ XHUMHUYECKON CBs3M (KOBaJIeHTHas, MOHHas, MeTaJlJIM4ecKas,
BOJOPOJHAs) B COEOUHEHUSX, TUIl KPUCTAIMYECKOW pEIIETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJISIpHAsl, HMOHHAs, METAJUIMUECKas), XapakTep Cpelbl B BOJHBIX pPacTBOpPax HEOPraHUUYECKUX
COCIMHECHHH;

c(OpPMUPOBAHHOCTh YMEHUH YyCTaHABIMBATh MPUHAJICKHOCTh HEOPraHMUYECKHUX BEIIECTB IO MX
COCTaBy K OIpeelEHHOMY KIAcCy/TpyIIe COeAHMHEHUH (MPOCThIE BEIeCTBA — METAUIbl U HEMETasllbl,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKpBIBaTh CMBICT Mepuoaudeckoro 3akoHa [I. M. MenpeneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIbHYIO U IPOrHOCTHYECKYIO (DYHKIUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepuoandeckoil CUCTEMBI XUMHUYECKUX SJIEMEHTOB
J. W. MeHneneeBa, WCIONB3yS TOHATHA «S-, P-, O-2JIEKTPOHHBIC OpPOHUTAIINY,
«IHEPreTUYECKUE YPOBHU», OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX
AJIEMEHTOB M HX COEQUHEHHM MO mnepuojaM U rpynnam [lepuogudyeckoil CUCTEMBI
xumMudeckux saemenToB 1. 1. Menaeneena;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh (OIMHUCHIBATH) OOIIME XUMHUUYECKHUE
CBOWCTBAa HEOPTraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3W MEXAY HEOPraHWYECKMMH BEUIECTBAMU C IOMOIIBI YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIL;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCUPUIIMPOBATH XUMUUYECKUE PEAKIIUH 110 PA3TUYHBIM
MpU3HaKaMm (YKUCIIy U COCTaBy pearupyrollydx BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiiui,
W3MEHEHUIO CTEMEHEW OKHCIEHUS DJIEMEHTOB, OOpaTUMOCTH PEAKIUU, YYACTHIO
KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTaBJISITh YPABHEHHS PEAKIMN pa3IMYHBIX THIIOB,
MOJIHBIE M COKpaIIEHHbIE YPaBHEHMS PEaKIMil MOHHOTO OOMEHA, YYUThIBas YCIOBUSI, MPU
KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIIMH, TOJITBEP)KIAIONINE KAYeCTBEHHBIM
COCTaB pAa3IMYHBIX HEOPraHWYECKHX BEIIECTB, pACIO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH yMEHHUM packpbIBaTh CYIIIHOCTh OKUCIIUTENILHO-
BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEJACTBOM COCTABJICHHUSI DJIEKTPOHHOrO OajaHca STUX
pEaKLNi;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU pPeakiuu
OT pa3N4YHbIX ()aKTOPOB; XapaKTEP CMEIICHUSI XUMHUYECKOI'O PaBHOBECHS B 3aBUCUMOCTHU OT
BHelHero Bo3zaeicTBus (mpunuun Jle [llarense);

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMHUYECKHE MPOIIECCHI, JIeKAIIHE B
OCHOBE MPOMBIIUICHHOTO  MOJY4Y€HUSI CEPHOM  KHUCJIOTHI, aMMHUakKa, a TakKke
c(hOpMHUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHITUIAX M DKOJOTHYECKUX
mpobJieMax XUMHUECKOTO TTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIUYMCICHUSI C HUCIOJIb30BAaHUEM TIOHSITHS
«MaccoBasi JI0Jig BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHWUW Ta30B MPH XHUMHYECKUX
pEeaKIMsIX, MacChl BEMIECTBA WM 00BhEMA Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE



i 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 deKTa peaKkIuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPALIEHUSI U COXPAHEHUS YHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUH COOJI0/IaTh MpaBUjIa MOJb30BaHUSI XUMUYECKON MOCyaon
U J1abOpaTOpHBIM OOOPYJOBAaHWMEM, a TakKe IIpaBWia OOpalieHus C BEIIeCTBaMH B
COOTBETCTBUH C HHCTPYKIIUSIMH TI0 BBITIOJIHCHUIO JIA0OPATOPHBIX XUMHUECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUM IJIAHUPOBATh U BBIMIOJHATH XUMUYECKUNA HKCIIEPUMEHT
(pa3noxeHue MepokcHjia BOAOPOJAa B MPUCYTCTBUHU KaTalu3aTopa, OMpENEICHUE Cpeibl
pPacTBOPOB BEIIECTB C IMOMOINBIO YHHUBEPCAIBHOTO WHIUKATOpA, BIUSHUE Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XMMHYECKOW pEakIuH, peaklMi MOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- W XJIOPUI-aHHOHBI, Ha KATHOH aMMOHHS, pELICHHE
AKCIIEPUMEHTAJILHBIX 3a7ad 1mo TeMam «Metamib» U «HemeTtamnb») B COOTBETCTBUM C
NpaBWIaMH TEXHUKK O€30MacHOCTH MpH OOpalleHHH C BEUIECTBAMH M JIa0OpaTOPHBIM
00OpyIOBaHUEM, MPEJCTABIATh PE3yIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (hOpME 3amucH
YpaBHEHUH COOTBETCTBYIOIMUX peaknuid uW (OpMyIupoBaTh BBIBOJABI HAa OCHOBE JSTHX
pPE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHATU3UPOBATH XMMHUYECKYIO0 WH(OpMaIuio,
MOJIy4aeMyl0 M3 pPa3HbIX HUCTOYHUKOB (CpelcTBa MacCOBOW KOMMYyHUKanuu, VHTEepHET u
JIPYTHX);

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUia JKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOM NEATETLHOCTH B IEJSAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXalollled MPUPOJHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCUCTBUS Ha >KHUBBIC
OpraHM3Mbl OMpEACIEHHBIX BEIIECTB, NMOHMMAas cMbichn mokazatens [IJIK, moscHsATe Ha
npuMepax CIocoObl YMEHBIICHHS W TPENOTBPAIEHUS HMX BPEAHOTO BO3JICHCTBUS Ha
OpraHH3M YeJIOBEKa,;

JUTSE 00YYAIOIIUXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CJIETNBbIX W CHa0OBUASIIMX OOY4YarONIUXCSl: YMEHUE HCIOJIb30BaTh pelbedHO-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMu4eckux GopMyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 1 bubnnoreka [JOK
M. bytneposa
CraproBas quarHoctika KontpomnsHas
1.2 PTOBA P 1 Bu6morexa [JOK
pabora "1
[ToBTOpEHNE HEKOTOPHIX BOIPOCOB
1.3 P . P P 1 bubmuorexa [JOK
HEOPTaHUYECKON XUMHU
Htoro no pazneny 5
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE YIIIEBOAOPOIBI — AJKAHBI 2 bu6nuorexa [IOK/
HenpenenbHbie yriaeBOIOPOIBI: ATKEHBI,
2.2 pel YHICBONOPOA 6 1 Bu6mmorexa [LIOK
aJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTu4ecKue yrieBoaoposl 2 bubnuoreka [IOK
[TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB U
2.4 PHpoa yr AOPOA 2 Kbubmoreka [JOK
uX nepepaboTka
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U
2.5 PHpoA e AOPOA 1 bubnmoreka [JOK
uX nepepadboTka
Hroro no paszneny 13




Pasnen 3. Kuciopoacoaep:xkanue oprannyecKue coeIuHeHnst

3.1 Cruptel. denon 3 bubnuorexa [JOK
3. Anbneruasl. KapOoHOBBIE KHCIIOTHI. 5 BuGorexa LIOK /
CnoxxHble A(UPBI
3.3 YrineBoasl 3 bubnmoreka [JOK
Wroro no pazueny 11
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEeHHs
4.1 ‘ AMUHBL. AMHUHOKUCIIOTBI. benku 3 bubmunorexa [JOK
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS
5.1 ‘ [Tmactmaccer. Kayuyku. Bomokna 2 bubmmorexa [IOK/
Hroro no pasneny 2
Ha3Banue MmoayJist
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3akoH
11 u Ileproanueckas cucteMa XUMHUYECKUX 3 bubnnorexka [HJOK
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 Butmorexa LOK
BEIICCTB
1.3 XHUMHYECKUE PEAKITUN 6 1 bubnnoreka [JOK
HWroro no paznery 13 bubmmorexa [IOK/
Paznen 2. Heopranuueckasi xummusi
2.1 Meraibt 6 1 bu6mmoreka [IOK
2.2 Hemeramnsr 9 bu6mmoreka [JOK
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX ) BuGmiorexa [IOK
BEIICCTB
Hroro no paszneny 17 bubnuoreka [IOK
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4 bubnmoreka [JOK
Uroro no pazgeny 4
HazBanue MmoayJist
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoububie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
Teopus cTpoeHHS OPraHUIECKUX
1 coequHenuit A. M. Byrieposa, eé 1 bubnnorexa [HOK
OCHOBHBI€ TTOJIOKEHUS
IIpenmeT oprannyeckoii XuMui, eé
2 P P ’ 1 bubmuoreka IIOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
AJIKaHBI: COCTaB U CTPOCHHUE
3 . p ’ 1 bubaunoreka [IOK
TOMOJIOTUYECKUM PsiJT
MeTtaH 1 3TaH — MPOCTEHIIINE
4 P 1 Bu6mmorexa LIOK
MIPEACTaBUTEH AJIKAHOB
5 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 bu6nmoreka [IOK
6 DOTUJIEH Y TTPONUIIEH — MPOCTEHIINe 1 bubnuotexa [JOK
MPEACTABUTEINIU AJIKEHOB /
[TpakTrueckas padota Ne 1. «ITonyuenue
7 P P . ya 1 1 bubmuorexa [OK/
STUJIEHA U U3YUYEHUE €0 CBOWCTBY
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI,
8 TOMOJIOTMUYECKUH Psil. ALETHIIEH — 1 bu6nuorexa LIOK/
MPOCTEUIINIA MPEACTAaBUTENh ATKUHOB
9 Beruucnenus no ypaBHEHHUIO XUMHYECKOU 1 bubnnoreka [JOK
peakiuu /
Apensl: 6eH301 U TONyol. TOKCUYHOCTD
10 P 4 1 bubnmuoteka [JOK

apeHoB




I'enernyeckas CBS3b YII€BOIOPOAOB,

11 bubmuorexa [JOK
MPUHAJICKAIINX K Pa3IMYHbIM KJ1accaM
[TpupoHBIe HICTOYHUKH YTIEBOJOPO/IOB:

12 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC bubmuorexa [IOK
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

13 MIPUPOJIHBIN Ta3 U MOMyTHbIC HePTIHBIC bubnuorexa [JOK
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

14 KonTponbnas pabota no pazaeny bubnnoreka [JOK
«YTIIeBOAOPOIBD /
[IpenensHbIE OJTHOATOMHBIE CIIUPTHI:

15 P P bubnuorexa [JOK
METaHOJI ¥ 3TaHoJI1. BomopoaHas cBs3b
MHOroaToMHbI€ CIUPTHI: TUIICHTIIUKOIb U

16 P bubmuorexa [JOK
TIIALEPUH
@DeHOo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE

17 P . yoel, ¢ bubnuoreka IIOK
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

18 Anpaerunpl: GopManbaeTu u bu6mmoreka [IOK
areTanpaerua. AueTod /
OnHOOCHOBHBIE IIPe/ieNbHbIE KApOOHOBBIE

19 P P bubmuorexa [JOK
KHCJIOTBI: MypaBbHHAS M YKCYCHAs
[IpakTuueckas padbora Ne 2. «CBoiicTBa

20 P P . bubmuorexa [JOK
pacTBopa YKCYCHOU KHCIOTBI»
CreapuHOBast ¥ OJIGMHOBAsSI KUCIIOTHI, KaK

21 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX bubnnoreka [HOK
KHCIIOT
MpbLia Kak COJIM BBICIIUX KapOOHOBBIX

22 . P bu6mmorexa [IOK/
KHCJIOT, UX MOIOIIee IeHCTBHE

23 CroxHble 3(UpbI KaK MPOU3BOIHBIE bubnuorexa [IOK




KapOOHOBBIX KUCJIOT. 'MAPOIIN3 CIIOKHBIX

a¢upoB

24 Kupsl: THIPOIN3, MPUMEHEHHE, 1 BuGmiorexa LIOK
OuoJIOrnYecKas poJib KUPOB
VYTaeBopl: COCTaB, KilaccuuKanus.

25 Baxneiiime npeacTaBuTENN: TIOKO3a, 1 bu6mmoreka [IOK
bpykTO3a, caxapo3a

26 Kpaxmai u 1emioso3a Kak mpupoIHbIe 1 BuGmiorexa LIOK
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

27 «Kucnopoaconepxaiiiye opraHuyecKue 1 bubnnorexa [JOK
COCITUHEHUS

bubmuorexa [JOK

28 AMWHBI: METHJIAMUH U aHUJIUH 1 /
AMUHOKHCIIOTHI KaKk aM(OTEpHBIC

29 OpraHUYECKUE COCANHEHUS, UX 1 bu6nmoreka [JOK
Ouonoruueckoe 3HadeHue. [lentuabt

30 benku kak npupoHbIE 1 Bu6morexa LIOK
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

31 OCHOBHBIE TIOHATHS XUMHH ) 1 Bu6mrorexa [OK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OcHOBHBIE METOIBI CHHTE3a

32 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 bubnuoreka [IOK
[TnacTMacchl, Kaydyku, BOJTOKHA

33 Bonokna bubmmoreka [JOK

34 Kayuyku bubnuorexa [IOK

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpouabusie Ilpakruyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

XUMUYECKUHN AJIEMEHT. ATOM.

1 1 bu6mmoreka [IOK
DnexTpoHHask KOHPUTYypalKs aTOMOB
Ilepnonnueckuit 3akoH u [lepnoandeckas
cucTeMa Xxummudeckux anemeHTos 1. U.

2 . 1 bu6mmoreka [IOK
Menpeneesa, UX CBS3b C COBPEMEHHOM
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHUM
0 TpyNIaM U rnepruojam. 3HaueHue

3 Py P 1 bubnnoreka [HOK /
MEPUONYECKOT0 3aKOHA U CHCTEMBI
xumuueckux aneMeHToB .M. Menaeneesa
B Pa3BUTUU HAYKU
Crtpoenue BemiecTBa. XuMHUUYECKasl CBSI3b,

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 bubnmnoreka [JOK
KOBAJIEHTHOU CBsI3U. Bogopoanas cBsi3b
BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucienus. Bemecrsa

5 1 bu6mmorexa [IOK
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUS
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

6 WcTuHHBIE U KOJIJIOUTHBIE PACTBOPHI. 1 bubnnorexka [JOK

MaccoBas 107151 BEIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4YeCKUX COCTUHECHUI.
I'eneTnveckas cBs3b HEOPraHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

bu6mmoreka [IOK

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs SHEPTUU NIPU
XUMHMUYECKHUX PEaKLHAX

bu6mmoreka [IOK

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

bu6mmoreka [IOK

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

ONEKTPOIUTHYECKAS JUCCOLUALIUS.
[Tonsitue o BogopogHOM mokasarene (pPH)
pactBopa. Peakuuu noHHoro oomMeHa.
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEILECTB

OKuCINTENEHO-BOCCTAHOBUTENIbHBIE
peakuuu. [TonsTre 00 snexTponuze
pacIiaBoB U pacTBOPOB CoOJiei
KonrtponsHas pabota no pasaeny
«TeopeTndyeckre OCHOBBI XUMHUI

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6nmoreka [JOK

14

MerTabl, UX MOJ0XKECHUE B
[Tepunoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue
(u3nyecKre CBOMCTBa METAIIIOB

bu6mmoreka [IOK




CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUI

15 N bubmuorexa [JOK
P HANIPSKEHU METaJIOB
XUMHYECKUE CBOMCTBA BAXKHEN X

16 METaJUIOB (HATPUH, Kaaui, Kajablui, bubnmoreka [JOK
MarHui, aIIOMUHUN) U UX COCTMHEHUN
XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX

17 . poMa, bubnumoreka [JOK
COeTMHEHU I
XuMUYecKue CBOMCTBA IIMHKA, JKeJe3a U X

18 . ’ bubmnoreka [JOK
COeTMHEHU I
[IpakTuueckas padbora Ne 2. "Pemienue

19 9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe bubnnorexa [HOK
«Mertamib»"
Hemerainbl, uX moyioxxeHue B
[Teproauaeckoii cucTeMe XUMHYSCKHUX

20 P bubnuorexa [JOK
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOCHHS aTOMOB
Du3nYeCKUe CBOKMCTBA HEMETAIIIOB.

21 AnnoTponusi HeMETauIoB (Ha pUMepe bubnuoreka [IOK
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U

22 . » P bu6nuoreka IIOK
WX COeMHEHUN
XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u

23 . bu6mmorexa [IOK
WX COCJMHCHUN

24 XUMHUYECKHE CBOMCTBA yTepoia, KPEMHHUS bubnmoreka [JOK
U UX COeIUHEHUN https://myschool.edu.ru/

o5 [IpuMeHeHrEe Ba)KHEUIINX HEMETAILIOB U bubnnorexa [JOK
UX COCJIMHEHUN https://myschool.edu.ru/

26 OO0o061IeHre ¥ CHCTeMaTU3alus 3HAHUH 110 bubmmoreka [JOK



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

TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

https://myschool.edu.ru/

27

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33a4 110 TEME
"HemeTaisl"»

bubmuorexa [JOK

28

29

KontposbHas paboTa mo temam
«Metamey U «Hemetamin

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHUcC

KHCJIOTHI. HeOpFaHI/I‘leCKI/Ie n
OpraHn4CCKHUC OCHOBAHU A

bubmuorexa [JOK

bubmuorexa [JOK

30

AmdoTepHbIe HEOPTaHUYECKUE U

OpraHN4YCCKHUC COCAUHCHUA. I'eneTnueckas

CBA3b HCOPIraHUYCCKUX U OPraHHYCCKUX
BCIICCTB

bubmuorexa [JOK

31

Poins xumun B obecrieueHnH
9KOJIOTMUYECKOH, SHEPreTHIeCKON 1
MUILEBOM 6€30MaCHOCTH, Pa3BUTHU
MEIULUHBI

bu6mmoreka IIOK /

32

[IpencraBienust 06 00X HAYYHBIX
MIPUHIIMIIAX MPOMBIIUIEHHOTO IMOTY4YEeHHUS
Ba)KHEHUIIINX BEIIECTB

bu6mmorexa [IOK

33
34

Yenosek B MHPEC BCIIECCTB U MATCpUATIOB

XUMHUA U 3J0POBBLEC YCIIOBCKA

bubmuorexa [JOK

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



https://myschool.edu.ru/




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






