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MHNOSICHUTEJIbHAS 3AITUCKA

[IporpaMma 1o XMMuUM Ha YPOBHE CpemHEro oomiero odpasoBaHusl pa3paboraHa Ha ocHoBe PenepailbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanvu B Poccuiickoit Denepanumy», TpeOOBaHUI K pe3yabTaTaM OCBOCHUS (eneparbHOM
o0pa3oBaTeNnpHON TporpaMmbl  cpemHero oomero ooOpasoanms (DPOII COO), mpencraBieHHBIX B DemepambHOM
rocyIapcTBeHHOM oOpa3zoBarenbHOM ctaHmaapTe COO, ¢ yuérom KoHrenmuu npenogaBaHust yaeOHOTO MpeaMeTa « XUMUsI» B
oOpa3oBaTenbHBIX oOpraHm3anmsix Poccuiickoli Depepalyiv, peaM3ylOIINX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX ToNnokeHUM «CTpaTerun pa3BuTusi BocnuTanust B Poccuiickoit ®enepanuu Ha nepuon ao 2025 roma»
(Pacnopsioxenue IIpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOIIXONIOB K pa3paboTKe NporpaMMbl 10 XUMHH, K ONPEENIeHNI0 O0IIel cTpaTernu oOydeHHs, BOCIHTAHUS U
pa3BUTHsI 00yYAIOIIUXCS CPEACTBAMHU YUEOHOro mpenmera «Xumus» st 10—11 kimaccoB Ha 0a30BOM YpOBHE COCTaBHIIA
koHUentyanbHble nonokeHnss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LN, COlepKaHus, pe3yJIbTaTOB OOYYEHHS H
TpeOOBaHMI K YPOBHIO ITOJrOTOBKH BBITYCKHUKOB.

XuMudeckoe o0pazoBaHue, MONTy4aeMoe BhITYCKHUKaMU 0011e00pa3oBaTeNbHON OpraHu3alyy, sBISETCs HEOTheMIEMON
4acThi0 UX 00pazoBaHHOCTH. OHO CIY)KUT 3aBEPUIAOIINM 3TAllOM Pealin3allii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, NMPHUCYIIMX IIEIOCTHOH CHCTEME XMMHYECKOro 00pa3oBaHUs. DTH IIEHHOCTH KacaloTcs IMO3HAHMS
3aKOHOB IIPUPOJIBI, (POPMUPOBAHHST MUPOBO33PEHHUSI M OOLIEH KYJIbTYpHI YEIOBEKA, a TAKXKE IKOJOTMUECKH 0OOCHOBAHHOI'O
OTHOIIEHHSI K CBOEMY 3/I0POBBIO U NPHUPOIHON cpene. Peanmusyercss XxuMudeckoe oOpa3oBaHHE OOYYArONIMXCs Ha YPOBHE
cpenHero oOmero oOpa3oBaHUSI CPEACTBAMHM Y4eOHOro mpeaMera «XHMHs», COIEp)KaHWE W IOCTPOSHHE KOTOPOro
OIpCACIICHBI B HporpaMme 1o XUMHU C y‘{éTOM cneumbmm HayKl XHMWHH, e€ 3HaueHHUs B NO3HAHUU npupoabl U B
MaTepuallbHOM JKM3HM OOIIECTBa, a TaKkKe ¢ y4éTOM OOIIMX IeNell M TNPHHIUIIOB, XapaKTEPH3YIOLIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpeiHero oorero oopasosanust B Poccuiickoii deaeparum.

XUMUSA KaK DJIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK uUrpaer OCO6yTO poJib B COBpeMeHHOﬁ OUBUIM3allUH, B CO3JaHUU
HOBOM 0a3bl MaTepHalibHON KyabTyphl. OHa BHOCHUT CBOW BKJIaJ B (DOPMHUPOBAHUE PAIJMOHAILHOTO HAYYHOTO MBINLICHUS, B
CO3JJaHHUE IIEIOCTHOTO MPEZCTaBIeHHsI 00 OKPYKaIOIeM MHUpPE KaK O €AMHCTBE IPUPO/IBI U YeI0BeKa, KoTopoe (hopMUpyeTcs
B XMMUH Ha OCHOBE ITOHUMaHUsI BELIECTBEHHOI'O COCTaBa OKPYXKAIOILIET0 MUPA, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOCHUEM
BEILIECTB, UX CBOHCTBAMH U BO3MOXHBIMU 00IaCTSIMU TIPHUMEHEHHUS.

TecHO B3aMMOAEHCTBYsSI ¢ IPYTMMH €CTECTBEHHBIMH HAYKaMM, XUMHUS CTaja HEOTbEMJIEMOM 4aCTbIO MUPOBOW KYJIbTYpBI,
HEOOXOJMMBIM YCIIOBHEM YCIIEHIIHOIO TPyAa M JKHM3HM KaKAOro wieHa oOmectBa. CoOBpeMEHHas XHMMHs Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHa Ha pelleHHe INIOOANbHBIX NpoOieM yCTOHYMBOTO pPa3sBHTHSA
YeJIOBEYECTBA — CHIPHEBOM, SHEPTETUIECKOM, MUILIEBOM, IKOIOTHUECKON O€30IaCHOCTH M OXPaHbI 3/I0POBbSL.

B coorBercTBHM ¢ OOIIMMHU NETAMH M NPHHIUIIAMH CPEAHEro o0Iero o0pa3oBaHUs COAEPKaHHE MPEAMeTa « XHMUsD
(10-11 xmaccel, 6a30BbIii YPOBEHH H3YUCHHS) OPHUEHTHPOBAHO MPEHMYIIECTBEHHO HAa OOIIEKYIBTYPHYIO ITOATOTOBKY
o0ydaronuxcs, HeOOXOMUMYI0O MM ISl BBIPAOOTKM MHPOBO33PEHUECKUX OPHEHTHPOB, YCICIIHOIO BKIIOYEHUS B JKH3Hb
colMyMa, IPOIOJDKEeHHsI 00pa30BaHMs B PAa3IMUHBIX 00JIACTSX, HE CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTaBnsiionmMu - TipenMera  «XUMHsD) SIBISIFOTCSL  0a3oBble  Kypcbl — «Opranudeckass xumus» u  «OOmas wu
HEOpraHWYecKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COZEpIKaHMs KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOH HayKu: cHCTEMa
3HaHUI N0 HEOPTaHWYECKOW XMMHHM (C BKIIOUCHHEM 3HAHMN K3 OOIIeH XWMUHM) M opraHudeckod xumuu. dopMmupoBaHue
JaHHOW CHCTEMBbl 3HAHUHM NPH H3YyYEeHHWH IpeAMeTa O0eCIeunBaeT BO3SMOXHOCTb PACCMOTPEHHUS BCETO MHOr000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPUH XUMHH.

CrpykTypa comepxaHus KypcoB — «Opranmdeckass xumus» u «OOmas U HeopraHudeckas XuMus» chopMHUpOBaHA B
IporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO NMOAXOAa K M3YUCHHIO Yy4eOHOro Marepuaia M OOYCIOBJIEHa HMCTOPHUYECKH
00OCHOBAaHHBIM pAa3BUTHEM 3HAHUM Ha OMPEHEIEHHBIX TEOPETHYECKHX YPOBHAX. Tak, B Kypce OpPraHMYECKOH XHMUHU
BEIIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHUYECKOM TEOPHH CTPOCHUS OPTraHMYECKHX COCIMHEHHH, a TaKKe HA ypOBHE
CTEPEOXMMUYECKUX M 3JIEKTPOHHBIX MPEICTaBICHUH O CTPOCHMH BeiecTB. CBeneHHs 00 M3ydaeMbIX B Kypce BeIeCTBaX
JIAIOTCSI B Pa3BUTHU — OT YIJIEBOAOPOJOB JIO CIOXKHBIX OHOJNOIMYECKH aKTHBHBIX COEJWHEHHH. B Kypce opraHmieckoi
XVMHUH TIOTYYaloT pa3BuUTHE C(OPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00mIero o0Opa3oBaHMS IEpPBOHAYAIBHBIC
TIPE/ICTABICHUS. O XMMUYECKOH CBS3M, KIACCH(PHMKAIMOHHBIX NPH3HAKAX BEIECTB, 3aBHCHMOCTH CBOMCTB BEHIECTB OT WX
CTPOEHHS, O XUMHIECKON PEAKIIUH.

ITox HOBBIM yriIOM 3peHUS B IIpeaAMeTe «XUMHD» 0a30BOTO yPOBHS pacCMaTpUBAETCA M3YyUCHHBIN Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHUs TEOPETHUECKUI MaTepral U (PaKTOIOIMIECKHE CBEIEHHS O BEIIECTBAX M XUMHUECKOH peaknuu. Tak, B
YaCTHOCTH, B Kypce «OO0Iast 1 HeopraHm4IecKast XUMHsD» 00yJaroIMCsl TIPEJOCTABIISIETCS BO3MOKHOCTh OCO3HATH 3HAUCHHE
TIEpHOANIECKOT0 3aKOHA C OOIIETEOPETHUECKUX M METOIOIOIMIECKHUX TO3UINH, TITy0Xe MOHITh HCTOPUYECKOE N3MEHEHHE
(G yHKIHUI 3TOro 3aK0HA — OT 000OIIAOIIEH 10 OOBSICHSIONICH U TIPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWM O Ba)KHEHWIIMX BEUIECTBaX, MX COCTAaBE, CTPOCHMH, CBOMCTBAX M NMPUMEHEHHH, a TAKXKe O
XMMHYECKHX PEAKIHSIX, UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTeKaHus JononHsercs B Kypcax 10 n 11 kmaccoB aneMeHTamMu



COJIepKaHMsl, MMEIOUIMMHU KYJIbTYPOJIOTHUECKHHA M TPHUKIAJHON XapakTep. OTH 3HaHMS CHOCOOCTBYIOT TOHMMAaHHIO
B3aMMOCBSI3 XMMHHU C JPYIMMH HayKaMH, PacKpbIBalOT €€ pOoib B MO3HABATENFHOM M MPAKTHYECKOH JEsTEIbHOCTH
YeJI0BeKa, CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUH M NMPAKTUUECKUX TPHUIOKEHUN
XVMUH, TIOMOTAlOT BBIIYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX IpOOJeMax, CBS3aHHBIX C
XMMHUEH, KpUTHUECKH OCMBICIIMBATh MH()OPMALIUIO U MIPUMEHSTH €€ VISl TTONOJTHEHHS 3HAHUM, PeIIeHUs] MHTEJUIEKTyallbHBIX
1 DKCIIEPUMEHTAJBHBIX HCCIIENOBATENBCKUX 3a/1ad. B 1erom conmeprkanue ydeOHOro mpeamera «XUMUSD» TaHHOTO YPOBHS
N3Y4YEHUS] OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y 00YUAIOIIMXCSI MUPOBO33PEHYECKOH OCHOBBI ISl MOHMMaHUs (priocodckux
ujel, TakuxX Kak: MaTepHaIbHOE €INHCTBO HEOPraHMYECKOTO W OPraHHYECKOro Mupa, 00yCIOBIEHHOCTh CBOWCTB BEILECTB
UX COCTaBOM U CTPOEHHEM, ITO3HABAEMOCTh IPHUPOIHBIX SIBJICHHUH ITyTEM 3KCIEPHMEHTa M PELIEHHs NPOTUBOPEUHH MEXITy
HOBBIMHU (DaKTaMHM M TEOPETHYECKUMH NPEANOCHUIKAMH, OCO3HAHHWE POJIM XMMHUHM B PEIICHHWH 3KOJOTHYECKHX MpoOiieM, a
TaKKe NpooJIeM cOepeKeHNUs SHEPTETHIECKUX PECYPCOB, CHIPHSI, CO3/IAaHNSI HOBBIX TEXHOJIOTHUH U MaTepHajoB.

B nane pemreHust 3a7a4 BOCIIMTAHMS, Pa3BUTHS M COIMAIM3ALUHA OOYYArOIIMXCsl TPHHSATHIE MPOrPaMMOM M0 XUMHUH
MOAXOABI K OINpEIENCHUIO COJEepKaHHsS W IOCTPOSHMSI TpeaMeTra IpeaycMaTpHBalOT (OPMHUPOBAHHE YHHBEpPCAbHBIX
y4eOHBIX JAEHCTBUIA, MMEIOMMX 0a30BOe 3HAYEHHE JUIS PAa3IMYHBIX BUJIOB JEATEIBHOCTH: PEUICHHUs MpoOieM, IMOWCKa,
aHanu3a M 00paboTKH WHQOpMAIMM, HEOOXOMUMBIX Ui TPHOOPETEHHUS OIbITa MPAKTHYECKOH M HWCCIEN0BaTENbCKON
JeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHWUH XMMUH.

B npaktuke npenogaBaHus XMMHUK KaKk Ha YPOBHE OCHOBHOr'O 00IIero o0Opa3oBaHusl, TaKk U Ha YPOBHE CPEIHET0 00IIero
0o0pa3oBaHusi, TpPH OMNPENENICHUH COJAEPXKATENbHOM XapaKTepUCTHKH Ileleld HW3y4deHUs NpenMera HalpaBlIeHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAWLMOHHO TPH3HAETCS (OPMUPOBAHHE OCHOB XUMHYECKOW HAyKM Kak 00JlacTh
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKOH JIESITENbHOCTH YEJI0BeKa U KaK OIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
C MeTOJlH‘-ICCKOﬁ TOYKH 3pCHUA TaKou IMOAX0J K OIpEACIICHUTIO uenef/'l N3Yy4YCHUSA MPEAMETA ABJISICTCA BIIOJIHE OIIPpaBAaHHBIM.

CornacHo AaHHOM TOYKE 3pPEHHUS TVIaBHBIMH IETSIMH W3ydeHMs IpeaMeTa «XuMmus» Ha 6a3zoBom ypoHe (10 —11 ki)
SABJIAKOTCA:

e (opmupoBaHHE cHUCTEMBbl XMMHYECKHX 3HAHWH KaK Ba)KHEWIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTuHbl MHpa, B OCHOBC KOTOpOf/i JIC)KAT KIHKOYCBBIC ITOHATHA, q)yH}IaMCHTaHBHbIC 3aKOHbI U TCOpHUU XHUMUU,
OCBOGHHE f3bIKa HAyKH, YCBOGHHE M IOHHMMAaHHE CYIIHOCTH IOCTYNHBIX OOOOLICHUI MHMPOBO33pPEHUECKOrO
XapakTepa, 03HAKOMJICHHE C UCTOPUEH X Pa3BUTHS U CTAHOBJICHMUS;

e (opMHpOBaHME M DPA3BUTHE IPEACTaBICHHMH O HAYYHBIX METOAAX IO3HAHMS BELIECTB U XUMUYECKUX
peakiuii, HeOOXOIUMBIX A MPUOOPETEHUS YMEHHH OPUEHTHPOBATHCSA B MHUPE BEIIECTB M XUMUUYECKUX SBJICHHUI,
HMEIOLINX MECTO B IIPUPOJIE, B MPAKTHUYECKON U MOBCEIHEBHON JKU3HM;

e  pa3BUTHE YMEHHH M CIOCOOOB JEATEIBHOCTH, CBS3AHHBIX ¢ HAOIIOACHHEM M OOBSICHEHHEM XHMHYECKOrO
JKCIIEPUMEHTA, COOJIIOJICHUEM MTPABUII OE30IIaCHOT0 OOPAICHHUS C BEIECTBAMH.

Hapsiny ¢ a3tum, copepxartenpHas XapaKTepUCTHKa IIeel U 3aJa4 U3y4eHUs IIpeMeTa B IIPOrpaMMe 1o XMMHUM yTOYHEHa
U CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMU IPUOPUTETAMM B CHUCTEME CpefHero obmiero obpaszosanus. CeromHs B
NpernoJaBaHuy XUMHHU B OONBIIEH CTENEHH OTHA&TCA MpPENNOoYTeHHE MPAKTHYECKOH KOMIIOHEHTE COIep)KaHHS O0ydeHHs,
OPHUEHTHPOBAHHOM Ha IOATOTOBKY BBHITYCKHHKA OOIIe00pa3oBaTebHONW OpraHM3alyy, BIaJICIOmero He HabopoM 3HaHHMH, a
(YHKIMOHAIBEHOM T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHSMH aKTHBHOTO ITOJyd€HHS 3HAHHMI M MPUMEHEHHS HX B
peabHOMN JKU3HU JJIS pELICHUs] MPAaKTHYECKUX 3a7ay.

B cBs131 ¢ 3THM Ipu M3y4EeHUH TpeaMeTa « XUMHUD JOMUHHUPYIOIEE 3HaUeHNE MTPUOOPETAIOT TaKUe IIEH U 3a/1a9H, KakK:

ajanTanysa o0yJaromuXcs K YCIOBUSIM AWHAMUYHO PAa3BHBAIOILETOCS MUpa, (OpMUPOBAHNE HHTEIUIEKTYaIbHO PA3BUTOM
JUYHOCTH, TOTOBOM K CaMO00pa30BaHWIO, COTPYAHHUYECTBY, CaMOCTOSATEIBHOMY MPUHATHIO TI'PaMOTHBIX pEIICHHH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U NX IPUMEHEHHEM;

(opMHpoBaHHEe Y 00YYAIOMMXCS KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMH), MIMEIOIINX YHUBEPCAIbHOE 3HAYCHHE
JUISA Pa3NIUYHBIX BUAOB NIESATEIHHOCTH: PEIICHHUS MpobeM, MOMCKa, aHalln3a 1 00paboTku MH(pOpMauy, HeOOXOIUMBIX s
MIPUOOPETEHNS OMBITa ASSITENBHOCTH, KOTOPast 3aHUMAET BaXXHOE MECTO B MTO3HAHUU XUMMH, a TAKXKe IS OLIEHKH C MO3HITHH
9KOJIOTMYECKOI 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMUYECKHX MIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO
cpeay;

pa3BUTHE NTO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O00YYaroOMmMXCs: CIIOCOOHOCTH
CaMOCTOSATENFHO NPHOOPETATh HOBBIC 3HAHMS 10 XMMHH B COOTBETCTBHH C JKH3HEHHBIMHU TOTPEOHOCTSIMH, HMCIOIB30BATH
COBPEMCHHBIE HMH(OPMAIMOHHBIC TEXHOJIOTHH JJIsI MOMCKA W aHaium3a ydeOHOM M HayJHO-TIOMYJSIpHOH WH(opmannu
XMMHYECKOTO COJEPKaHNS;

(¢opMupoBaHHE M Pa3BUTHE y OOYYAIOIMXCS aCCONMATUBHOTO M JIOTMYECKOrO MBIIUICHNS, HaOII0JaTelbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMMBI, B YacTHOCTH, TPH IUIAHWPOBAHWM W IIPOBEICHHUH
XMMHYECKOT0 SKCIIEPUMEHTA;



BOCIUTaHHUE Y 00YJArOIIUXCsl YOSKIEHHOCTH B TYMaHUCTHICCKON HATPABICHHOCTH XUMUH, €€ BaKHON POJIA B PEIICHUH
TIIO0ANBHBIX TPOOJIEM PAIMOHATBHOTO IPHPOJIONOIB30BaHMS, IOMOMHEHUS HSHEPTETUUCCKUX PECYPCOB M COXPAaHCHUS
MIPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOTUMOCTH OCpEKHOTO OTHOIICHHS K MPHUPOJC U CBOEMY 3JIOPOBEIO, a TaKKE
MIPUOOPETEHHSI OIBITA UCTIONB30BAHS ITOTYICHHBIX 3HAHUH JJIs IPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsAX, CBI3aHHBIX C
XUMHYCCKUMU SBIICHUSMH.

B yueOHOM ImaHe cpemHero o0Iero oopasoBaHus MpeAMeET «XHUMHUS» 0a30BOTO YPOBHS BXOIUT B COCTaB MPEAMETHON
obacti «ECTeCTBEHHO-HAYYHBIC IPEIMETHIY.

OOmiee 4McIO YacoB, OTBEAEHHBIX JUII W3YYEHUs XMMHUHM, Ha 0a30BOM YpPOBHE CpEIHEro oOmero oOpa3oBaHUS,
cocrarisieT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 xiacce — 34 yvaca (1 yac B HeIewi0).



COJAEPXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0OCHOBBI OPraHNYeCKOii XHMUH

[Ipeamer oprannyeckoil XUMHN: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHHE B ITOYYCHUH HOBBIX BELIECTB M MAaTEPHAJIOB.
Teopust crpoenust opranuueckux coeauHeHuid A. M. byriepoBa, e€ ocHOBHbIe TonoxeHUS. CTPYKTYpHBIE (OPMYIIBI
OpraHUYeCcKUX BellecTB. ['oMoiorusi, n3oMepus. XuMHYECKasi CBSI3b B OPraHWYECKHX COSJMHEHUSIX — OJJMHAPHBIE M KPaTHbIC
CBA3U.

[IpencraBnenne o KiIaccupUKAUM  OPraHWYECKMX  BEHIECTB. HOMEHKIaTypa OpraHMYEeCKMX  COCIUHEHHH
(cucremarnyeckasl) ¥ TPUBHAIbHBIE HA3BaHHs BAYKHEHILINX MPECTABUTENEH KJIacCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMeHTabHBIE METOJbl M3y4YeHHs BEIIECTB M WX MPEBpAILCHWiIl: O3HaKOMJIEHHE C 00pa3lamMu OpraHHYecKHX
BEIIECTB M MarepuajaMd Ha HX OCHOBE, MOJICIIMPOBAaHHE MOJIEKYJ OpPraHMYEeCKHUX BEIECTB, HAONIOJEHHE M ONUCAHHE
JIEMOHCTPALIMOHHBIX ONBITOB 0 MPEBPAIICHUI0 OPraHHYECKHX BELIECTB NMpPU HarpeBaHuM (TUIaBJIeHWE, OOYrJIMBaHHE W
rOpeHHe).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUI psil. MeTaH U 3TaH — MPOCTEHIINE MPEACTABUTENH aJIKAaHOB: (U3UYECKHE
Y XMMUYECKHE CBOMCTBA (peakIMy 3aMelICHHsI K TOPEHHUS ), HAXOXK/ICHUE B TIPUPOJIE, TIONyYSHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJIOTHUECKHHA Psil. DTWIEH W TPOIMWIEH — MPOCTEHIINe MPe/ICTABUTENN AJIKEHOB:
¢usnueckue W XUMHYECKHE CBOMCTBA (peakuumd TUIPUPOBAHUS, TaJOr€HUPOBAHWS, TUAPATAIWH, OKHUCICHHS W
HOJ'II/IMepI/IBaL[I/II/I), IOTY4€HUEC U MPUMECHCHUEC.

Ankaguensl: OyragueH-1,3 wu wmerunOyramueH-1,3: cTpoeHHe, BaKHEWIIME XWMHYECKME CBOMCTBa (peakius
nonumepusanun). [loxyueHne CHHTETHYECKOro KayayKa U Pe3uHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHI psll. ALETHIEH — NPOCTEHIINI NPeACTaBUTENb aJIKHHOB:
COCTaB, CTPOEHHE, (U3NYECKHEe M XUMHYECKHE CBOHCTBa (PEakUMy TUIPUPOBAHUS, TaJOreHUPOBAHHUS, THIpATALUH,
TOpeHHs1), MOITy4EHUE U IPUMEHEHHUE.

Apensl. benson: cocras, cTpoeHue, GpusnyecKkue M XUMUYECKHE CBOWCTBA (PEaKLMH IaJOreHUPOBAHUS U HUTPOBAHMA),
HOJTy4eHHe U IpUMeHeHue. Toyon: cocmas, cmpoenue, usuyeckue u Xumudeckue c8olcmea (peakyuu eanoeeHuposanus u
HUMpOBAnUs), noJyyenue U npumeHeHue. TOKCUYHOCTb apeHOB. | eHeTHdecKas CBS3b MEXIYy YIJIEBOIOPOAAMHU,
MIPUHAUISKAIIUMHU K Pa3IMIHBIM KJIacCaM.

[IpuponHbie UCTOUHKUKK YriieBoqoponaoB. [IpuponHslil ra3 u nomytHele HedTsHBIC ra3bl. HeTh n €€ mporcxoxiaeHue.
CrniocoObl 1epepaboTKi He(TH: MEperoHKa, KPeKUHr (TePMUYECKHN, KaTaluTUUecKuil), muponu3. [IponykTsl nepepaboTku
He(TH, UX IPIMEHEHHE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAYKTHI €ro MepepadoTKH.

OKCHepUMEHTAIbHbIE METO/Bl M3YYEHHS BEIECTB M HMX IPEBpAllleHUil: O3HaKOMJIEHHE C oOpas3laMH II1acTMacc,
Kay4yKoB M pe3uHbl, Koutekuun «HedTe» 1 «YT01b)», MOAEIUPOBAaHUE MOJIEKYJ YIIIEBOAOPOAOB U IaJOr€HONPOU3BOIHBIX,
NpOBeJIeHNE NPAKTHIEeCKON paboThl: OMyYeHHE STUIICHA M U3YYEeHHE er0 CBOMCTB.

Pacuérnrle 3agaun.

Berncienust mo ypaBHEHHIO XMMUYECKON peakmuu (Macchl, 00béMa, KOMHMYECTBA MCXOMHOTO BEIIECTBA MM IIPOLYKTa
PEaKIUK M0 U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO U3 UCXOAHBIX BEIIECTB WM NPOAYKTOB PEAKIINH).

Kucnoponcoaep:kanme oprannyeckue coeJHHEeHHs!

[IpenenbHble OMHOATOMHBIE COUPTHL. MeETaHONI M 3TAHON: CTPOCHHUE, (PU3NUECKHE W XUMHUYECKHE CBOMCTBA (PEaKIUu C
aKTUBHBIMH METaJlJIaMH, TaJOr€HOBOIOPOJAaMH, TOPEHHE), TIPIMEHEHHE. BOIOpOIHbIE CBSI3H MEXAY MOJEKYJIaMH CIIUPTOB.
JlelicTBHEe METaHOIIA U 3TaHOJIA HA OPIaHU3M YeJIOBEKa.

MHOroaTOMHbBIE CHOHUPTHL. ODTWICHIVIMKOIb W TJHIEPUH: CTPOEHHE, (U3MUECKne W XHMHUYECKHE CBOWCTBA
(B3amMoZEHCTBHE CO MIETOYHBIMU METAJIIAMH, KaUeCTBEHHAsI PEaKIisi HA MHOTOATOMHBIE CITUPTHI). JleiicTBre Ha OpraHu3M
qenoBeka. [[puMeHenne runepruHa U 3THICHTITHKOIS.

@DeHOM: CTpOSHNE MOJIEKYJIBI, (PH3UUECKIEe U XUMUIECKUe cBoicTBa. TokcmaHoCTh peHomna. [Ipumenenne gpenomna.

Anpaerunpl U kemonwl. ©OpMaNbIETHN, alETANBIACIHA: CTPOCHHE, (PU3NUECKHE M XMMHYECKHE CBOKMCTBAa (peakiun
OKHCJIEHHS ¥ BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKINN), IOIYYCHNE 1 IPHIMEHEHHE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KHCIOTHI. MypaBbHHAass M YKCYCHAasi KHCIIOTBI: CTPOCHHE, (U3WIECKHE M
XMMHYECKHE CBOWCTBA (CBOMCTBa, OOmIMe Ui Kiacca KHCIOT, peakiys STepu(HKaIWW), MOIy4YeHHE M INPHMEHEHHE.
CreapuHOBas M OJICMHOBAs KHCIOTHI KaK NPEICTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. MBbIIa Kak COJM BBICIINX
KapOOHOBBIX KHCIIOT, HX MOIOIIIEE eHCTBHE.



CroxHble 3QUPHl KaK HPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['mapomu3 cinoxHbIX 3¢upoB. XKupsl. ['mapomns >xupos.
[Tpumenenne >xupoB. bronorudeckast poib *KHUPOB.

VYraeBomsl: coctaB, Kiaccu(UKanus YriieBoJoB (MOHO-, TU- W monucaxapusl). [71roko3a — nmpocreimmii MOHOCaXapua:
OCOOCHHOCTH CTPOCHHS MOJEKYJbI, (DU3MYECKHE M XUMHYECKHE CBOWCTBa (B3ammoneictBue ¢ rumpokcumom meau(ll),
OKHCIIEHHE aMMHauHBIM PacTBOpoM okcupma cepebpa(l), BocctaHoBieHne, OpOKEHHE TIIIOKO3BI), HAXOXKIECHHE B MPUPOJIE,
MIpUMEHeHHe, Ononorndeckas poyb. @ortocuHTe3. OPyKTO3a KAaK U30MEP TIIFOKO3BL.

Kpaxman m nemmosno3a Kak npupojHbie noiauMepbl. CTpoeHne Kpaxmajia W Le/UTioiI03bl. Du3nyeckue M XUMHYECKHe
CBOMCTBa KpaxMaia (THApPONIN3, KAUECTBEHHAS PEaKILUsI C HOJIOM).

OKcHeprMeHTaIbHbBIE METO/Abl HM3Y4EHHs BEIIECTB M HX IPEBpAIlCHUA: TPOBEAEHHE, HAOIIOJEHWE W OIHCaHue
JIEMOHCTPALMOHHBIX OITBITOB: T'OPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CHHPTOB (OKHCIEHHE 3TaHOJA
okcupom Mmeau(ll)), MHOroaToMHBIX CHUpPTOB (B3auMoJEWCTBUE rimnepuHa ¢ ruapokcugom wmemu(ll)), ampaernnos
(oxuciieHue aMMuavHBIM pacTBopoM okcuma cepedpa(l) u rumpokcumom menu(ll), B3ammonelicTBHEe KpaxMajaa ¢ HOIOM),
MIPOBEICHUE MPAKTHYECKOH PabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnsle 3anaum.

Beruncienust mo ypaBHEHHIO XMMHUYECKON peakinuu (Macchbl, 00béMa, KOMMUEeCTBa MCXOMHOIO BEIECTBA MM MIPOIYKTa
peaKIuK Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 UCXO/IHBIX BEIECTB MM NPOAYKTOB PEaKInH).

A3oTcozepiKale OpraHn4ecKie COeTMHEeHUsL.

AMMHOKHUCIIOTHI Kak aMm(oTepHble opraHudeckue coearHeHus. Ousnyeckue 1 XUMUYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha
npuMepe TIMIKHA). bruonornyeckoe 3HaueHHe aMUHOKHCIOT. [lenTupbl.

benkn kak nmpUpOHBIE BHICOKOMOJIEKYISIPHbIE COeqUHEHHs. [lepBUYHas, BTOpUYHAs U TPETHYHAs CTPYKTypa OEJIKOB.
XUMHYECKUe CBOMCTBA OEITKOB: THIPOJIN3, ACHATYpaIHs, KaueCTBEHHbIC PEaKIMy Ha OelIKH.

DKCHepUMeHTANIBHBIE METO/Ibl M3Yy4YEeHUs BEIECTB M WX MpeBpallleHuil: HaONIoJIeHHe W OIHMCaHWue JEeMOHCTPAIMOHHBIX
OITBITOB: JIGHATYpalsi OEJIKOB IIPH HATrPEBAaHHH, IBETHBIC PEaKIMU OSITKOB.

BrbIcokoMoJIeKY ISIpHBIE COeTHHEHHST

OCHOBHBIE TIOHSITHS XUMHH BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMEp, IOJMMEp, CTPYKTYPHOE 3BEHO, CTEleHb
MOJIMMEPHU3aLIK, CPEAHSIS MOJEKynsipHas Macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCOMHEHHH —
HOJIUMEPHU3aLUS U ITOJUKOHICHCALHS.

OKCreprMEeHTAIbHBIE METOABI M3YYCHHUsS BEIECTB M UX IPEBpAICHH: O3HAKOMIJICHHE C 00pa3laMH NPUPOIHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

MexXnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBA3€H IPH HM3y4eHHH oOpraHnueckod xumMuM B 10 Kilacce OCYyLIECTBISETCS depes
UCIIONB30BAaHHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHH, SBJIAIOIIMXCS CHUCTEMHBIMH JUIS OTACIBHBIX
NPeIMETOB eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mme ecTecTBEHHO-HAy4YHBIC IIOHATHS: SBJIEHHE, HAydHbIH (HakT, THUIOTE3a, 3aKOH, TEOpWs, aHalIHW3, CHHTES3,
KJIaccu(UKanus, NEpUOANIHOCTh, HAOMIOICHIE, H3MEPEHNE, SIKCIIEPUMEHT, MOJISTIUPOBAHHE.

dusmuka: mMarepus, dHEpPrus, mMacca, aToOM, JJIEKTPOH, MOJEKYJa, SHEPreTHYeCKHil ypOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSHHE BEIIECTBa, (PU3NUECKIE BETMINHBI U eIUHHIIBI UX H3MEPCHUSL.

Buonorus: kierka, opranusm, ouocdepa, oOMeH BeliecTB B opranusme, (OTOCHHTE3, OHONIOTMYECKH aKTHBHbBIE BEIIECTBA
(Oenku, yrieBombl, ®KUPbI, (HPEPMEHTHI).

I'eorpadusi: MUHEpaIIBI, TOPHBIE TIOPOJBI, TTOJIE3HBIE HCKOIAEMBIE, TOIUIUBO, PECYPCHL

TexHOMOrWs: NHINEBbIE NPOAYKTHl, OCHOBBI DAI[MOHAJIBHOIO IUTAHUS, MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE H
KOCMETHYECKHE IIPenapaThl, MaTepHAIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASI 1 HEOPTAHUYECKAS XUMUS

TeopeTnyeckue 0CHOBBI XUMHUH

XUMHUYECKUH dMIeMeHT. ATOM. SInmpo aToma, W30TOIBL. DJIEKTPOHHAS 000I0YKa. DHEPreTHISCKUE YPOBHH, HOAYPOBHH.
AtoMmHbIe opbuTanu, S-, P-, d- smemenTbl. OCOOEHHOCTH PACIIPEIEIICHUS SIEKTPOHOB 10 OPOMTAISIM B aTOMax 3JIEMEHTOB
TIEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOH(DUTYPAIIHs aTOMOB.

[epromuaeckuii 3axoH u [lepnomuyaeckas cucrema xumrdeckux smemerToB 1. Y. MenneneeBa. CBsi3b MEpUOIIMIECKOTO
3akoHa U [lepuonnyeckoii cucreMbl XuMuueckux 3nemenToB . MI. MenaeneeBa ¢ COBpeMEHHON TEOPUEN CTPOEHHS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB M OOpa3yeMBIX WUMH IMPOCTBIX M CIIOKHBIX BEIIECTB IO
TpyIIaM ¥ IepruojaM. 3HaueHHEe TePHOINICCKOro 3aKOHA B PA3BUTHH HAYKU.



CrpocHue BemecTBa. XWMHYECKass CBS3b. BHIIBI XMMUYECKOW CBsI3W (KOBaJCHTHASI HEMOJSIPHAS U TIONISApPHAS, MOHHAS,
MeTaJuImdeckas). MeXaHu3MBl 00pa30BaHUs KOBAJICHTHOM XWUMHUYCCKOH CBS3M (OOMCHHBIM W JTOHOPHO-aKIICTITOPHEIH).
Bonopoanas cBsa3b. BaieHTHOCTB. DaeKTpooTpUaTeabHOCTh. CTeneHb OKUcaeHus. MIOHbI: KATHOHBI U aHUOHBI.

BemectBa MONEKYIAPHOTO M HEMOJEKYISIPHOTO CTPOEHMSA. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA. | HITbI
KPUCTANTUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT TUIA KPUCTAJUTMUECKON PEIIETKU.

ITonsiTre o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBasi /10711 BEIIECTBA B PACTBOPE.

Knaccudukanuss HeopraHWYecKUX coeluHeHWA. HOMEHKIIaTypa HEOPraHWYeCKUX BEIIeCTB. [ CHETHUYEeCcKas CBS3b
HEOpPraHUYECKUX BEIIECTB, MPUHAISKANINX K Pa3IMUHBIM KllaccaM.

Xumuueckas peakius. Kimaccudukanms XUMHYSCKHX PEaKIUH B HCOPTaHMYCCKOW W OPTaHUYECKOW XUMHH. 3aKOH
COXpaHEeHMS MACChI BEIIECTB, 3aKOH COXPAaHEHUs U MPEBPAIICHUS] YHEPTUH NPU XUMUYECKUX PEAKIHUSIX.

CKOpOCTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IUYHBIX (GakTopoB. OOpaTHUMbBIC peEaKIMU. XHUMHYECKOS pPAaBHOBECHE.
®akTopHl, BIUAIOIIUE Ha COCTOsIHUE XuMudeckoro paBHoBecus. [Ipuniun Jle [llarense.

OnekTponutudeckas auccoruanusi. CuiabHble W cinaldbie 3MeKTponuThl. Cpefa BOIHBIX PACTBOPOB BEIIECTB: KHCTAs,
HeNTpanbHasi, eI0YHas.

OKUCIUTENHEHO-BOCCTAHOBUTEIILHBIC PEAKITUH.

DKCIIepUMEHTATBHBIC METO/IBI U3YUCHHS BEIICCTB M UX MPEBPAICHHA: TeMOHCTpanus Tadmun «I[leproandeckas cucreMma
xuMudeckux 3emenToB J[. Y. MeHneneeBay, U3ydeHHUE MOJIECNEH KPHUCTAUTMYCCKHX PEIIETOK, HAOIIOJCHHE W OIMMCAHUC
JICMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB (Pa3JIOKCHUWE TEPOKCHAAa BOIOPOAAa B TPUCYTCTBHU KaTaau3aTopa,
OIIpeJIeJIeHUE Cpelbl PacTBOPOB BEIIECTB C TIOMOIIbIO YHUBEPCAJIBHOIO WHIMKATOPA, PEAKIMH HOHHOro OOMeHa),
NpOBEICHUE MPAKTUIECKOM paboThl «BinsHue pa3nyHbX (PaKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIAN.

PacuérHbie 3agaun.

Pacu€rel 110 ypaBHEHUSIM XMMHUUYECKHUX PEAKLUH, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUEThI, paCcU€Thl ¢ UCIOJIB30BAHUEM
TIOHSITHUST «MAaCCOBas JI0JISI BEIICCTBAY.

Heopranuyeckasi Xumusi

Hemerannel. Ilonoxenue Hemerannos B Ilepuomuueckoi cucremMe xumuyeckux aiemeHToB [I. M. Menneneea u
0COOEHHOCTH CTpOCHHUSI aTOMOB. DH3MYECKHe CBOICTBA HEMETAJUIOB. AJUIOTPOIKMS HEMETaIoB (Ha MPUMEpE KHCIOopoja,
cepsl, pochopa u yriepona).

XUMHUYECKUE CBOMCTBa Ba)KHEHIIMX HEMETAJUIOB (TajoreHoB, cepbl, a3ora, (ocdopa, yriepoja U KPEMHHS) M UX
COEIMHEHUH (OKCHIOB, KUCIOPOACOACPIKAIINX KUCIOT, BOAOPOAHBIX COSAHHEHHIN).

IIpumeHeHne Ba)XHEHIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [Tonoxenne metamnoB B [lepuogmueckoit cucreme xuMuueckux aiaemeHToB /1. Y. MenneneeBa. OcoGeHHOCTH
CTPOEHHSI DJIEKTPOHHBIX 000JI04ueK aTtoMoB MeTamioB. OOmme ¢usnueckne cpoiictBa MeramwioB. CIUlaBbl MeETalIoB.
ONEeKTPOXUMUIECKUN P HAIPSDKEHUH METaJIIOB.

XUMHUUECKHE CBOMCTBAa BaKHEHUIIMX METAJUIOB (HATPHUH, Kajuid, KaJblMi, MarHUM, aTIOMHHUHN, IWHK, XpOM, >KEIe30,
M€/b) ¥ UX COEIUHEHUH.

OO0mue crocoObl monydeHus: MeTaiioB. [IpuMeHeHne MeTasoB B ObITY M TEXHUKE.

OKcIiepUMeHTaIbHbIE METOIbl M3YyUSHHs BEIIECTB M HMX IPEBpAIICHUH: M3ydeHHe KOJUIEKINH «MeTayisl U CIUIaBbDY,
00pa3loB HEMETAJIOB, pEUIeHHE OSKCIepUMEHTANbHBIX 3aJa4, HaOIIoJIeHHe W OIKHCAaHWE JEMOHCTPAIMOHHBIX U
a00paTOPHBIX ONBITOB (B3aMMOIEHCTBHE THIPOKCHAA ATIOMHHHUS C PACTBOPAMH KHCIOT W IIeNo4Yel, KadyecTBEHHBIE
peaxyy Ha KaTHOHBI METAJIIOB).

Pacuérnrle 3agaun.

Pacuérsl Maccel BemecTBa Wi 00bEMA ra3oB IO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCE€ WA OOBEMY ONHOTO U3
YYacTBYIOIINX B PEAKIMH BEIIECTB, pacu€Tbl Macchl (00BEMa, KOIMMYIECTBA BEMIECTBA) MPOAYKTOB PEAKLUH, €CIH OTHO U3
BELLECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Pomes xuMum B obOecrieueHWH SKOJIOTHYECKOHW, SHEPreTHYeCKOW W THINEeBOH Oe30MacHOCTH, PA3BUTHH MEIHIIMHEI.
ITonsiTHE O HAYYHBIX METOAX MO3HAHUS BELIECTB M XUMUYECKUX PEAKLIHM.

[IpencraBnenns 06 0OIIMX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO MOTYICHUS BAKHECHIIINX BEIIIECTB.

YenoBek B MHUpPE BELIECTB U MAaTEpHUaiOB: Ba)KHEHILIME CTPOUTENBHBIE MATE€pHAbl, KOHCTPYKIMOHHBIE MAaTepHAalIbl,
KpacKH, CTEKIIO0, KepaMHKa, MaTEPHABI TSI SIIEKTPOHUKH, HAHOMATEpHabl, OpPTaHMIECKHE I MUHEPAIbHBIC YIOOPEHHS.

XuMusi W 3I0pOBbE UEJTIOBEKAa: TpaBWIIA WCIONB30BAaHUS JICKAPCTBEHHBIX IIPEMaparoB, IIpaBWia 0e30macHOro
WCTIONB30BaHUS MPENapaToB OBITOBOI XUMIH B TTOBCEIHEBHON KH3HM.

MexnpeaMeTHbIE CBSI3U.



Peanuzanus MeXTIpEIMETHBIX CBSI3€H MpU M3yYeHUH OOIICH M HEOpraHWYecKOW XuMHUH B 11 Kiacce OCyIIeCTBISCTCS
yepe3 HCIONB30BAaHUE KaK OOIIMX CCTECTBCHHO-HAYYHBIX TIOHATHH, TaK W ITOHATHH, SBISIOIIUXCS CHCTEMHBIMH IS
OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYTHOTO IIUKJIA.

OOurme ecTecTBEHHO-HAYYHBIC TIOHSATHS: HAYYHBIH (haKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJW3, CHHTE3, KIaCCU(UKAIIWS,
MIEPUOTUYHOCTE, HAOIO/ICHNE, SKCIIEPUMEHT, MOJICTTPOBAHNE, H3MEPCHHE, SIBIICHIIC.

Odu3muka: MaTepus, YHEPrUs, Macca, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, HOH, M30TOI, PaJHOAKTUBHOCTH, MOJICKYIA,
SHEPTreTUYCCKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PU3UUCCKUE BEITMYUHBI U CTUHUIBI HX
HU3MEPEHUs, CKOPOCTb.

Buonmorust: kietka, opraHW3M, SKOCHCTeMa, OWocdepa, MaKpo- W MHKPOIIEMEHTHI, BUTAMHHBI, OOMEH BEIICCTB B
OpraHu3Me.

I'eorpadus: MuHEpabl, TOPHBIC TIOPOJIBI, ITOJC3HBIE HCKOIIAEMEBIC, TOIUTHBO, PECYPCHI.

TexHomorus: XUMHUYECKassh  MPOMBIILICHHOCT, METAJUTYPTHs, TMPOU3BOJICTBO  CTPOUTEIBHBIX  MaTCPHAJIOB,
CeNTbCKOX 035HCTBEHHOE TIPOU3BOCTBO, IMUINEBAs IPOMBINUICHHOCTD, (papManeBTHYECKAsl MPOMBIILICHHOCTh, TPOU3BOACTBO
KOCMETHYECKUX  TPErapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHUATOB, JJICKTPOHHAS  IPOMBIIIICHHOCTD,
HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHIA [TPOI'PAMMEBI 110 XMIMHWU HA BA3OBOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHIA

JJMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYArOIIMMHUCS HPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus (JIMYHOCTHBIM, METANpPEJAMETHBIM M MPEIMETHbIM). HaydHO-METOMUYECKOW OCHOBOH Uit pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMM CPETHEro OOIIEero 00pa3OBaHUS SBIACTCS CHCTEMHO-ICSTEITBHOCTHBIN
TIOAXO/.

B COOTBeTCTBHM C CHCTEMHO-JAEATEIIEHOCTHBIM IIONXOAOM B CTPYKTYpE JHUYHOCTHBIX PE3yIbTaTOB OCBOCHUS
npeaMeTa « XUMHUSD) Ha ypOBHE CPEeTHET0 0OLIET0 00pa30BaHMs BBIIEIEHBI CIEIYIOIINE COCTABIISIOLIHE:

OCO3HAHHE OOYYAIOIIUMUCS POCCHICKON TpaXKTaHCKOW HWIACHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO,
CaMOCTOSITENTLHOCTH 1 CaMOOIIPEIEICHHUIO;

HAJIMYME MOTHUBAIMU K 00YUICHUIO;

LIeJICHATIPABICHHOE Pa3BUTHE BHYTPECHHHUX YOSKICHUN JTUYHOCTH HA OCHOBE KITFOUEBBIX IICHHOCTEH W MCTOPHUUCCKUX
TpaauIimii 0a30BOH HAYKHW XHMUWY,

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JCATEIBHOCTH IEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, IPUCYIIUMHU IIEJIOCTHON CHCTEME XUMHUYECKOro 00pa3oBaHuUs;

HaJIMYUEC MpaBOCO3HAHUA IKOJIOTMYECKOUN KyJ'lI)Typ])I u CHOCO6HOCTI/I CTaBUTHb LECIIU U CTPOUTD )KU3HCHHBIC IUIAHbI.

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MpeaMeTa «XHWMHA» JOCTUTAIOTCSA B EIMHCTBE Yy4eOHOW U BOCIUTATEIBHOMN
JACATCIIBHOCTH B COOTBETCTBUU C FyMaHI/ICTI/I‘{eCKI/IMI/I, COLH/IOKyJ'l])TypHI)IMI/I, leXOBHO-HpaBCTBeHHI)IMI/I HOEHHOCTsIMHU H
UaeaNaMd POCCHICKOrO TpaKIaHCKOrO0 OOINECTBa, MNPUHATHIMH B OOINECTBE HOPMAaMH W TpPaBHJIAMH IOBEACHHUS,
CHOCOOCTBYIOIIMMH MPOIIECCAM CaMOIIO3HAHUSI, CAMOPA3BUTHSI 1 HPABCTBEHHOT'O CTAHOBIICHUSI IMYHOCTH OOYYarOIHXCSL.

JIn4HOCTHBIE pe3yNbTaThl OCBOSHUS MpeaMeTa « XHUMUS» OTPAXKAT c(OPMUPOBAHHOCTH ONBITA MMO3HABATEIHHON U
HpaKTH‘ICCKOﬁ JCATCIbHOCTHU 06yqa}oumx0ﬂ 110 peain3all MPHUHATBIX B 06me0TBe HCHHOCTeﬁ, B TOM 4YMCJIC B 4YaCTH:

1) rpasknaHCcKOro BOCIUTAHMSA

0CO3HaHHs 00YYAIOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, YBOXKEHHUS K 3aKOHY M IIPABOIOPSIKY;

MIPEJCTABIICHUS O COLUMAIBHBIX HOPMaX U MpaBMIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JESTENbHOCTH MPHU CO3JAHUU Y4YEOHBIX MPOEKTOB, PELICHHH Y4eOHBIX U
[TO3HABATENBHBIX 33/1a4, BBIITOTHEHUH XUMHUECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTHKY U apTyMEHTBI IPYTUX IIPH aHAJIU3€ Pa3In4HBIX
BUJIOB Y4eOHOMH NEeSTENbHOCTH;

2) NaTPUOTUYECKOr0 BOCTIUTAHMS .

LIEHHOCTHOT'O OTHOIIEHHS K HCTOPUIECKOMY M HAYJHOMY HACIIEUIO OT€YECTBEHHON XUMHUM;

YBa)KEHHA K IIPOIECCY TBOPYECTBAa B 00JACTH TEOPUH U MPAKTUIECKOTO NMPHUMEHEHHUsS] XUMHH, OCO3HAHUS TOTO, YTO
JOCTH)KEHHS HAYKH €CTh PE3YNIbTAT JUIMTEIbHBIX HAOMIOJCHU, KPOOTIMBBIX IKCIIEPUMEHTAIBHBIX MTOUCKOB, MOCTOSIHHOTO
TpyAa Y4EHBIX U IPAKTHUKOB;

WHTEpeca M IO3HABATENbHBIX MOTHBOB B TMOJYYCHHH M MOCIEAYIOLIEM aHaliu3e HHPOPMAIMd O MepPeIOBBIX
JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHUS:

HPAaBCTBEHHOT'O CO3HAHMS, ITHIECKOTO ITOBEICHII,

CIIOCOOHOCTH OIEHMBATH CUTYAIlNH, CBSA3aHHBIC C XUMHYCCKHMH SIBICHUAMH, U NPUHIMATh OCO3HAHHBIC PEIICHUS,
OpPHEHTHUPYSICh HA MOPAITFHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEICHHE U MOCTYITKA CBOUX TOBAPHIIEH C TTO3UIINIA HPABCTBEHHBIX U IIPABOBBIX HOPM
Y OCO3HAHHE MOCTIEACTBUI STHUX OCTYIIKOB;

4) popMupoBaHus KyJIbTYPHI 310POBbS:

MTOHUMAaHUS [IEHHOCTEH 310pOBOTO W 0e30macHOro odpasa XH3HH, HEOOXOANMOCTH OTBETCTBEHHOTO OTHOIICHHSA K
COOCTBEHHOMY (PH3MUYECKOMY U TICHXHYECKOMY 3/I0POBBIO;

coOMfoNIeHusT TpaBWiI 0Oe30MacHOro oOpaimieHus C BEmeCTBaAMHU B OBITY, ITOBCEIHEBHOM JXH3HH W B TPYIOBOU
JeSITeTHbHOCTH;

MMOHUMAHHUS [EHHOCTH TPAaBWJI HWHIWBUAYAJHHOIO M KOJUIGKTUBHOT'O OC30MAacHOTO IIOBENCHHUS B CHTYalUsX,
YTPOXKAIOIINX 3I0POBBIO U KA3HU JIFOJIEH;

0CO3HAHMS MOCIIEICTBUIA U HEMIPUATHUS BPEIHBIX TPUBBIYCK (YIIOTPEOICHUS aIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

5) TpyaoBoro BocnuTaHusi:



KOMMYHUKATUBHOH KOMIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATENLCKOM JIEATENFHOCTH, OOIIECTBEHHO IIOJIE3HOH,
TBOPUYECKOH 1 IPYTUX BHUJIAX JESATEIEHOCTH;

YCTAHOBKHM Ha aKTUBHOE yJacTHE B PEUICHHH IPaKTHYECKHX 3a/ad COIMAIbHONW HAIlPaBJIEHHOCTH (B paMKax CBOETO
KJ1acca, MIKOJTB);

WHTEpeca K IPAKTUYECKOMY H3YUEHHIO INPOQECcCHil pasIWyHOro poaa, B TOM YHCIE HAa OCHOBE INPHMEHEHHS
MIPEAIMETHBIX 3HAHHUH 110 XUMUH;

YBaKEHUS K TPYAY, JIOAAM TpyJa U pe3ynbTaTaM TPYLOBOH AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBHUIyaJIbHOH TpaeKTOpHM o0Opa3oBaHusi, Oynymed npodeccun wu
peanu3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U
noTpedHoCTEH 00IIecTBa;

6) 3K0JI0rH4YeCKOro BOCIIUTAHMS

9KOJIOTMYECKH 11eJIECO00Pa3HOro OTHOIIEHHMS K IIPUPOJIE, KaK NCTOYHUKY CYIIECTBOBAHMUS JKU3HH Ha 3eMie;

MIOHUMaHHS TJI00AJLHOI'0 XapaKTepa 3KONOrHYECKUX MPOOJIeM, BIMSHUS SKOHOMHUYECKHX TPOIIECCOB HA COCTOSHHE
TIPUPOTHON U COITUAIBHOU CpeIbl;

OCO3HaHMs HEOOXOAMMOCTH WCIIONb30BaHMSl JOCTH)KEHHH XHMHHM ISl PEIICHUS BONPOCOB PALMOHAIBHOTO
MIPUPOAOIOIH30BAHUS;

AKTUBHOTO HENPUATHS ACHCTBUH, NMPUHOCSIIUX BpEA OKpYXarolled NMpUpOAHOHM cpele, yMeHHMs NpPOTHO3UPOBATh
HeOJIaronpusATHBIE SKOJIOTHYECKHE TIOCIIEICTBUS MIPEAIPHHUMAEMBIX JEHCTBUI U MPEAOTBPAILATh UX;

HaJIM4usA pasBUTOIO 3KOJOI'MYCCKOI'0 MBIIIJICHUA, DKOJIOTMYECKOH KYJbTYpPBI, OIlbITa ACATEIIbHOCTU 9KOJIOrIYECKOM
HaIripaBJICHHOCTH, YMCHHSI PYKOBOACTBOBATHCSI HUMHU B HO3HaBaTeJ'IBHOI>i, KOMMyHHKaTHBHOﬁ n COLII/I&.]'II)HOﬁ MpaKTHKeE,
CHOCOOHOCTH U YMEHUSI aKTHBHO IIPOTHUBOCTOSITH HJIEOJIOTHH XeMo(hoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAyKU M OOIIECTBEHHOM
NPaKTHKY;

NOHMMAaHMsl CHENU(PUKH XUMHU KaK HayKd, OCO3HaHHs €€ poiau B (OPMHPOBAHMHM PALMOHAIBHOIO HAYYHOTO
MBIIUICHUS, CO3JAHMU LEJIOCTHOTO NPEACTaBICHHA 00 OKpYKAalolleM MHpe KaKk O €IMHCTBE IPHUPOIABl U YeJOoBeKa, B
MO3HAHUHU NIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHNH IPOOIeM COXPaHEHHs IPUPOJHOIO PAaBHOBECHS;

yOSKAEHHOCTH B 0CO0O 3HAYMMOCTH XHMHHM JUIS COBPEMEHHOW IMBWIM3ALMHU: B €€ T'yMaHUCTHYECKOU
HaNpaBJICHHOCTH M BaKHOM POIM B CO3JaHMM HOBOW 0a3bl MaTepHalIbHON KYNbTYpbI, PEILICHUH ITI00AJIbHBIX MpoOieM
YCTOWYMBOI'O Pa3BUTHS YEIIOBEYECTBA — ChIPHEBOM, YHEPreTHUYECKOM, UIIEBOM M HKOJIOrNYeCKON 0E30MacHOCTH, B Pa3BUTHU
MEULMHBI, 00ECIIeYeHHH YCIOBHI YCIEIHOTO TPYAA U SKOJIOTMYECKH KOM(OPTHOM )KU3HH KaXI0r0 4ieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: IOHMMAHUSI CYIIHOCTH METOJOB TO3HAHUS, UCIOIb3YyEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIB30BaTh IOJIy4aeMble 3HAHHS U aHANIW3a U OOBSICHEHMS SBICHUH OKPYKAIOIIEro Mupa U
MPOUCXOMAIIMX B HEM U3MEHEHHH, YMEHUS J1eflaTh 0OOCHOBAHHBIC 3aKJIIOUYEHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS
JIAHHBIX C LIEJIBIO TTOIYYEHHs JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCIIONB30BaTh XUMHYECKHE 3HAHUS IS PEIleHHs NPOoOIeM B peabHbIX KHU3HEHHBIX
CUTYyaLUsIX;

HHTEepeca K MO3HAHUIO U UCCIIE0BATENBCKOMN JIESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M caMOOOPa30BaHMIO, K AKTUBHOMY IOIYYEHHIO HOBBIX
3HAHWH 110 XMMHUH B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMY;

HWHTEpeca K 0COOEHHOCTSIM TPyZAa B Pa3NUIHBIX chepax mpohecCHOHaTHHOM e TeThHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOro IpeaMeTa « XHMHsD) Ha YPOBHE CpelHero obiero oopa3oBaHHA
BKJIFOYAIOT:

3HaYUMBlE IS (OPMHUPOBAHHMS MHUPOBO33PEHHS OOYYAIOMMXCS MEKTUCIUIUTHHAPHBIE —(MEXIpEIMETHEIC)
oOLICHAYYHBIC TOHATHSA, OTPaKAIOLIME LIENOCTHOCTh HAYYHOH KApTUHBI MHUpa M cHENU(UKY METOAOB ITO3HAHUS,
UCIIONB3YEeMbIX B ECTECTBEHHBIX HaykaxX (MaTepus, BEIECTBO, DHEPTHs, SBJICHHE, NPOIECC, CHCTEeMa, HaydHbIH (akT,
TPHHLINIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, HCCICI0BAaHNE, HAOIIOCHNE, H3MEPEHHUE, SIKCIIEPUMEHT U APYIHE);

YVHUBEpCAJIbHbIC y4eOHble NeWCTBUs (IO3HAaBATENbHBIC, KOMMYHHKATHBHBIC, DPErYJIATHBHBIC), O0OCCIICUMBAIOIINE
(dopmupoBaHue QYHKIIMOHATBHON IPAMOTHOCTH U COLIHAIBHON KOMITETCHIIMH 00yJatOIIIXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIONB30BaTh OCBOCHHBIC MEKAWCLUUIUIMHAPHBIE, MHPOBO33PEHUCCKUE 3HAHUS H
YHUBEpCaJIbHbIC yIeOHbIe AEHCTBUS B TO3HABATENBHON U CONMAIEHON MPAKTHKE.

MeranpeqMeTHble  pe3yNlbTaThl  OTPAXKAalOT  OBJAJCHHE YHUBEPCAJIbHBIMH  y4eOHBIMH  IIO3HAaBaTEIbHBIMHU,
KOMMYHHUKATUBHBIMH M PETYIISI THBHBIMU JICHCTBHSAMHU.



OBgjageHne yHNBEPCATbHBIMH Y4eOHBIMH NMO3HABATEJILHBIMH AeHCTBHSIMH:

1) 6a30BbIe JJOrHYecKHe AeiicTBUA:

CaMOCTOSTENBHO (DOPMYIINPOBATH U aKTYaJIM3UPOBATh IPOOIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OIIPEJIETIATh LN AESTEIBHOCTH, 3ajaBasi TapaMeTpbl W KPUTEPUH WX JOCTH)KEHHS, COOTHOCHTH PE3YJIbTAThI
JIEATENTLHOCTH C TIOCTABJIEHHBIMH 1IEJISIMU;

WCIIONIb30BaTh MPU OCBOCHUM 3HAHWH MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBLICNATH XapaKTepHbIE MPU3HAKH
TIOHSTUI M YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIONB30BATh COOTBETCTBYIOIINE ITOHATHS ISl OOBSICHEHHS! OTACNBHBIX (DAaKTOB
U SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIacCH(UKAINY BENIECTB U XUMUYECKUX PEaKIIUiA;

yCTaHaBJIMBATh NPUYNHHO-CIIEICTBEHHBIE CBSI3H MEXY U3Y4aeMbIMH SIBICHUSMH;

CTPOUTH JIOTMUECKHE pPacCyXIEHHs (MHAYKTHUBHBIE, JECAYKTHBHBIC, IO AHAJIOTWH), BBISBISATH 3aKOHOMEPHOCTU H
MIPOTUBOPEYHS B pACCMATPHBAEMBIX SIBIICHUSX, (JOPMYIIUPOBATH BHIBOABI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE ITO3HAHUSI, HCIIONb3yeMble B XMMUHM CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, IPEOOPa3OBBIBAT
MOJICTIbHBIE TIPENICTAaBICHUS — XUMHYECKHH 3HaK (CHMBOJI) 3JeMeHTa, XMMHUueckas (opMysia, ypaBHEHHE XUMHYECKOU
peakuMu — TpU pPEUICeHHMH Y4YeOHBIX IT03HABATEIBbHBIX W IPAaKTHUECKUX 3ajiad, NPUMEHSITh Ha3BaHHbIE MOJENbHBIE
TIPE/ICTABIICHUS [UIsl BBISIBICHHSI XapPAKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIECTB U XUMHYECKUX PEaKInii.

2) 0azoBbIE HCCIIE0BATEIbCKHE IeCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOT'O TIO3HAHUSI BEIIECTB U XMMUYECKHX PEaKIIUA;

¢dbopMynupoBaTh UMM W 33Ja4d  KMCCIENOBaHHs, MCIONB30BaTh  ITIOCTABJIECHHBIE W CaMOCTOSATENHLHO
c(opMyIMpPOBaHHBIE BOIPOCHI B KAaueCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI Ul (DOPMHUPOBAHHUS THUIIOTE3BI IO TPOBEPKE
MpaBUJIbHOCTU BbICKa3bIBAEMbIX Cy)K]leHHﬁ;

BJIAACTH HaBbIKaMH CaMOCTOSATEIIBHOI'O IJIaHUPOBAHU A u IMPOBEACHNA YUCHUYECKUX OKCIICPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONIOJaTh 3a XOIOM MpOIlecca, CaMOCTOSTENBHO MPOTHO3MPOBATh €ro pe3ysbTar,
¢dbopMynupoBaTh O0OOLIEHUsI W BBIBOABI OTHOCHTEIBLHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHUS, COCTABIAThH
00OCHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

NpHOOpEeTaTh ONBIT YYEHWYECKOM MCCIIEAOBATENbCKON M IPOSKTHOH MAESITENbHOCTH, HPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CAMOCTOSATEIbHOMY IMOMCKY METOZOB PELICHUS MPAaKTHUYECKUX 3a4ad, NMPUMEHEHHIO DPA3JIMYHBIX METOMO0B
MIO3HAHUS.

3) pabGora ¢ nHpopmManueii:

OPHUEHTHPOBAThCA B PAa3IMYHBIX HCTOYHHMKAX HHGOpMaLMK (HAYYHO-TIOMYISpHAs JIUTEpaTypa XUMHUYECKOI'O
COZepKaHMs, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHaIW3UpOBaTh HH(POPMALMIO PAa3IMYHBIX BHAOB U (OpM
MIPE/ICTABICHNUS, KPUTHUECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTD;

(bopMyITHpOBaTh 3aIPOCHl M IPUMEHATH pa3InuHbIe METOABI IIPU HOHCKE B 0TOOpe HHPOpMaLUK, HEOOXOXUMON IS
BBITIOJTHEHHS y4eOHbIX 3a4a4 OIpeleIEHHOIO TUIIA;

NpHOOpEeTaTh ONBIT HCIOJIb30BAHUA HH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTMH W Pa3IHYHBIX OHCKOBBIX
CHCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTUMaNbHYIO (OpMY MpeacTaBlieHns WHpopMainuu (CxeMbl, TpaduKH, AUarpammbl,
TaONUILBI, PUCYHKH U APYTHE);

UCIIONB30BAaTh HAy4YHBIM $3BIK B KadyeCTBE CPEACTBA NpH paboTe C XUMHYECKOH HWH(pOpManuel: IPHMEHSTh
MEXIpeaMeTHbIe ((HU3NUECKUe U MATEMAaTHUECKUE) 3HAKU U CUMBOJIBL, (DOPMYJIbI, a00peBUATYpPhI, HOMEHKIIATYPY;

HCTIONB30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CHUMBOINYECKHE CPEACTBA HATIIAHOCTH.

OBJjajeHne yHUBePCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUAMU:

3aJaBaTh BONPOCHl O CYIIECTBY OOCYXIaeMOH TEMBI B XOI€ IHAIOra W/WIM AUCKYCCHH, BBICKa3bIBATH HJICH,
(OpMyYITUPOBATH CBOU MPETOKEHHS OTHOCUTEIILHO BBINIOJHEHHS IPEATIOKSHHOM 3a1a4H;

BBICTYAaTh C MPE3CHTAlMEH pe3ylIbTaToOB II03HABATEIBHOW [EATENFHOCTH, MOJYYEHHBIX CaMOCTOSITENBHO WIIH
COBMECTHO CO CBEPCTHHKAMH IIPH BBIOJTHEHHN XHMHYECKOIO SKCIIEPUMEHTA, MPAaKTHIECKOW PabOTHI MO MCCIIEIOBAHHIO
CBOMCTB M3Y4aeMBIX BEIIECTB, peaM3aliy y4eOHOTO MPOEKTa W (YOPMYIMPOBATH BBIBOABI IO PE3yNbTaTaM IPOBEAEHHBIX
WCCIICIOBAHMNA TyTEM COTJIACOBAHMS TIO3UIHI B X0/e 00CYXIeHUS 1 0OMeHa MHEHHUSMU.

OBgJjajeHNe YHUBEPCATbHBIMH PeryIATHBHBIMH A CTBUAMU:

CaMOCTOSATENBHO IIAHUPOBAThH M OCYIIECTBIISITH CBOIO MO3HABATENBHYIO IESTEINBHOCTD, ONPEAEI e€ eNn U 3a/1a4y,
KOHTPOJIMPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IPEATaracéMblii ajarOpUTM JACHCTBHH IIPH BBHINOTHEHUH
Y9eOHBIX U HCCIEeI0BATEIbCKUX 3a/1a4, BEIOMpaTh HanOoee d3PPEeKTUBHBINA CIOCO0 MX PEIICHHUS C YIETOM MOTYIEeHUS HOBBIX
3HAHHUHI O BEHIECTBAX M XUMHUYECKUX PEaKIUsIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESTEIHHOCTH Ha OCHOBE CAaMOAHAN3a U CAMOOLICHKH.



HNPEJMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmerHbIe pe3ynbTaThl 0OCBOCHHS Kypca «OpraHndecKkas XUMUsD OTPasKaroT:

c(OPMHUPOBAHHOCTh TIPEJCTABICHUH O XMMHUYECKOH COCTaBJISIOUICH €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, POIH
XMMHUHM B TIO3HAHWW SBJICHUH NPHPOJBI, B (OPMHPOBAHWM MBIIUICHUS W KYJIBTYPHl JIMYHOCTH, €€ (QyHKIMOHAIHHOW
TPaMOTHOCTH, HEOOXOJIMMOW /sl PEUIeHHs] MPaKTHYECKUX 3a7ad M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOUICHHUS K CBOEMY
3JI0pPOBBIO U TIPUPOIHON CPEIIE;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAaHHW, KOTOPasl BKIIOYAET: OCHOBOITOJIATAIOIIHE TTOHATHS (XUMHUYECKUI 3JIEMEHT,
aToM, DJIEKTPOHHAsi 000JIOYKa aToMa, MOJIEKYJa, BAJIEHTHOCTh, AJIEKTPOOTPULIATENEHOCT, XUMHYECKas CBS3b, CTPYKTYpHas
(dbopmyna (pa3BEpHyTas M COKpaniéHHas), MOJIb, MOJISIPHAsI MACCa, MOJIIPHBIA 00BEM, YIIICPOIHBIN CKeleT, (DyHKIIMOHATbHAS
rpynia, pagukaji, U30MepHs, U30Mepbl, TOMOJOTHUECKHH DS, TOMOJIOTH, YrIEeBOAOPOIbI, KHUCIOPOJ M a30TCOAEpIKallie
COE/IMHEHUS, MOHOMEp, IOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEJIMHEHHS); TEOPUH M 3aKOHBI (TeopHs
cTpoeHHs opraHmueckux BemectB A. M. bBymiepoBa, 3akoH coXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMHHU; MHPOBO33PEHYECKUE 3HAHMS, JISKAIIME B OCHOBE MOHMMAaHHS NPUUYUHHOCTH U CUCTEMHOCTH
XMUMHUYECKUX SIBJICHHH, (DAKTOJOIMYECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYYEHWH M OE30MacHOM HCIIOIB30BAHUU
Ba)KHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY M IPAKTUYECKOHN JIESITEIbHOCTH YelIOBEKa;

C(bOpMI/IpOBaHHOCTB yMeHI/II‘/II BbIABJIATE XAPAKTEPHBIC TPHU3HAKU HOHHTHﬁ, yCTaHaBJIMBaThb HUX B3aMMOCBA3b,
HUCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATUS IIPU OINMMCAHUU COCTaBa, CTPOCHUS U npeBpameHHﬁ OpPraHn4€CKuxX COGHHHGHHﬁ;

C(bOpMI/IpOBaHHOCTB yMeHI/II‘/II HUCIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY I COCTaBJICHUS MOJIEKYJISAPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOH, COKpalIEHHOIH) (GOPMYJT OpPraHMYECKHX BEIIECTB M YPABHEHHWH XHMHYECKHX PEaKIUii,
H3TOTaBJIUBATh MOJCIN MOJICKYJI OPraHMYCCKUX BEIICCTB I WUIIOCTpAlMM KX XHUMHUYECKOro MU IPOCTPAHCTBEHHOI'O
CTPOCHHS;

C(bOpMI/IpOBaHHOCTB yMeHI/II‘/II YCTaHaBJIMBATh NPUHAAIICIKHOCTD U3YYCHHBIX OPIraHUICCKUX BEIIECTB IO UX COCTaBYy U
CTPOCHHMIO K ONpeneNE€HHOMY KJIacCy/TpylIe COeIUHEHHI (YIJIeBOAOPOXBI, KUCIOPOA M a30TCOAEpXKAIIUe COeOUHEHHMS,
BBICOKOMOJIEKYJISIDHBIE COCJMHEHHMs), JlaBaTh WM Ha3BaHMs 1O cucremarndyeckoii HoMmeHkiatype (IUPAC), a raioke
MIPUBOANUTH TPUBHAJIBHBIC HA3BAaHHS OTAENIBHBIX OPTaHWYECKHUX BEIIECTB (3TWJICH, MPOMMIEH, ALECTHICH, 3TUJICHIJIUKOIb,
rauuepus, QeHon, QopMmanbierun, aneranbIerHi, MypaBbHHAs KHUCIOTA, YKCYCHas KHCIOTa, OJIEMHOBAas KHCIIOTA,
CTeapHHOBasl KUCJIOTA, IVII0K03a, PPYKTO3a, KpaxMall, LeJUII003a, TIHIHH);

c(OpMHUPOBAHHOCTb YMEHUS ONPENEIATh BHIBI XMMHUYECKOH CBSA3M B OPraHMYECKHX COCIMHEHUAX (OXMHApHBIE U
KpaTHEIE);

c(opMHUPOBAHHOCTb YMEHUSI IPHUMEHATD ITOJIOKEHHS TEOPHH CTPOEHHS OpraHW4eckux BeniecTB A. M. Byrneposa s
OOBSCHEHNUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTABa U CTPOCHHS; 3aKOH COXPAaHEHHS MacChl BELIECTB;

c(opMHUPOBAaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE U XUMUYECKHE CBOWCTBA THIIMYHBIX
NpecTaBUTeNIel pa3MYHbIX KJIACCOB OPraHMYECKUX BEHIeCTB (METaH, 9TaH, STWICH, NPOMWIEH, aleTwieH, OyraaueH-1,3,
MeTunOyTaaues-1,3, 6eH30I, METaHOIM, STAHOJ, ATHICHIJINKOIb, IIHIEPUH, (eHoN, aleTanbIerni, MypaBbHHas H YKCyCHas
KHCIIOTHI, TJII0K03a, KpaxMmall, LeJUII0I03a, aMHHOYKCYCHAsI KHCJIOTa), WITIOCTPUPOBATh TEHETUIECKYIO CBSI3b MEXIy HUMHU
YPaBHEHHSAMH COOTBETCTBYIOIINX XMMHUYECKHX PEAKIUI C HCIOJIIB30BAHUEM CTPYKTYPHBIX (POPMYI;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHUKH YTIICBOAOPOAHOTO CHIPBS (He(hTh, MPUPOAHBIN Ta3, YTOIb),
CIoco0BI UX TepepadOTKH U MPAKTUIECKOE MPIMEHEHHE MTPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYMCICHHS 110 XMMHUYECKMM YPaBHEHMSIM (Macchl, 00bEéMa, KOIMYIECTBA
HCXOJHOTO BEIIECTBA WIIM NPOIYKTa PEAKIWH IO U3BECTHBIM Macce, 00bEMY, KOTMIECTBY OJHOTO M3 MCXOMAHBIX BEIIECTB
WA TIPOIYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHUH BIIA/IETh CUCTEMOH 3HAHUM 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS, HCIIOIb3yEMBIX
B XMMHH TIPH HM3YYCHHH BEIIECTB M XHMHYECKHX SBICHUH (HaOmIOAEHHEe, W3MEpPEHHE, 3KCIEPHMEHT, MOJAEINPOBAHMUE),
HCTIONB30BATh CHCTEMHbBIE XUMHWIECKUE 3HAHUS ATl IPUHATHS PEIICHNH B KOHKPETHBIX XU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEUIECTBAMH M UX MPHMEHEHHEM;

c(OpMUPOBAHHOCTE yMEHHH COOMIONATh TIpaBHia TIOJB30BAHMSA XHMHYECKOH TIOCYAOHM U J1abOpaTOpPHBIM
0o0Opy/nOBaHMEM, a TakKe MpaBWiIa OOpAIIeHUs] C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKOMSMH I10 BBIOJHEHHIO
71a00paTOPHBIX XUMUYECKHUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIAHUPOBATH M BBIMOJHATH XMMHUYECKHH SKCIIEPUMEHT (IPEBPAIICHNS OPraHWIECKUX
BEIIECTB MPH HarpeBaHWM, MMOTYYCHHE STHICHA W W3yYEHHE €ro CBOICTB, KAUECTBEHHBIE PEAKIMH OPIraHUYECKHX BELIECTB,
JeHaTypanusi OEJIKOB NPH HarpeBaHWM, I[BETHBIE PEaKknuHU OENKOB) B COOTBETCTBHUHM C MPaBWJIAMH TEXHHKH OE30IaCHOCTH



TIpy o0paIieHny ¢ BEIIECTBAMH U J1a00paTOPHBIM 000pYyJOBaHHEM, NIPENICTABIATE PE3YIbTAThl XUMHUYECKOTO SKCIIEPUMEHTA
B (hopMe 3anrcH ypaBHEHUI COOTBETCTBYIOIINX PEAKIMH 1 (POPMYIHPOBATH BHIBO/IBI HA OCHOBE STHX PE3YIIHTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3WPOBATH XUMHUYECKYI0 WH(OpMAIMIO, TONy4aeMylo M3 pPa3HBIX
HCTOYHHKOB (CpencTBa MaccoBoi nH(popManuu, MHTEpHET 1 Npyrux);

c(OpMHUPOBAHHOCTH YMEHUH COONIONATH MpaBHiIa SKOJOTHYECKH IIEIECO00Pa3HOTo MOBEICHUsS B OBITY M TPYIOBOU
JeITENbHOCTH B IESIX COXPAHEHHs CBOEr0 3JI0POBbS M OKpY)Kalolled NPHUPOTHONW Cpeapl, OCO3HAaBaTh ONACHOCTH
BO3JICUCTBUS Ha XKUBBIE OPraHU3MBI ONPEAEIEHHBIX OPTaHNYECKUX BEIIECTB, MOHMMas cMblch nokasatens [I/IK, noscHaTs
Ha MpHUMepax CriocoObl YMEHBIIECHUS U TIPEIOTBPAIIEHNS KX BPETHOTO BO3JICHCTBHS HA OPraHU3M YeJI0BEKa;

JUIst 00y4aromuxcss C OrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBBSI: yYMEHHE NPUMEHSATH 3HAHHUS 00 OCHOBHBIX
JIOCTYITHBIX METO/AX MO3HAHMA BEIIECTB M XUMHUUYECKHX SIBIICHU;

JUTSL CIIETIBIX M CITA0OBHSIIMX 00YUYAIOIINXCSl: YMEHHIE UCIIOJIb30BATh PENbeHO-TOUCUHYIO CUCTeMY 0003HaueHui JI.
Bpaiiist auist 3amicu XuMu4eckux (Gopmyot.

11 KJIACC

[IpeamerHbie pe3ynbTaThl 0OCBOEHHSI Kypca «O01Iast 1 HeopraHu4ecKast XUMHUsD OTPaKaloT:

c(OPMUPOBAHHOCTh MPEICTABICHUI: O XUMHYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, POIH
XMMUHM B TIO3HAHWU SIBIICHUH TPHUPOJBI, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYpPbI JIMYHOCTH, €€ (yHKIMOHAIBHON
rpaMOTHOCTH, H€O6XO)II/IMOI‘/II T peIICHUS MPAKTUYCCKUX 3alad U OKOJIOTHYCCKHU O6OCHOBaHHOFO OTHOILIEHHUS K CBOEMY
3/I0pOBBIO U IPUPOTHON Cpee;

BJIAJICHUC CUCTEMOM XUMHUUYECKHX 3HaHHf/II, KOTOpas BKIIIOYACT: OCHOBOIIOJIAraromue moHATHUA (XHMH‘ICCKHﬁ JJICMCHT,
aToM, H30TOMN, S-, P-, O- DJIEKTPOHHBIC OPOWTANM ATOMOB, HOH, MOJIEKYNIa, MOJb, MOJSAPHBIA O00BEM, BaJCHTHOCTS,
QJICKTPOOTPULATECIIBHOCTDb, CTCIICHb OKUCJICHUSA, XUMHWYCCKas CBA3b (KOBaJ’leHTHaH, HWOHHAasA, MCTaJlJIn4cCKad, BO]IOpO]lHaH),
KpUCTAJUTNICCKast pCH_IéTKa, THUIIBI XHUMHUUYCCKHUX peaxunﬁ, PacTBOp, JJCKTPOJIUTHI, HEIJICKTPOJIUTHI, JJICKTPOIUTUYCCKAA
JUCCOLIMAIHS, OKUCIINUTENb, BOCCTAHOBUTEND, CKOPOCTh XUMHYECKON PEaKIUi, XMMUYECKOe PaBHOBECHE); TEOPUU U 3aKOHBI
(Teopust ANMEKTPONUTHYECKON TUCCOIANNy, iepruoanueckuii 3akon J[. 1. MenaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB,
3aKOH COXPaHEHUs U MPEBPALICHUs JHEPIUU TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOIUMUYECKUN SI3bIK XUMMUH,
MHUPOBO33pDEHUECKHE 3HAHUS, JISKAIIUE B OCHOBE IOHHMMAHUSI NPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKHX SIBJICHHUH,
(axToNOrMYecKre CBEICHUs O CBOICTBAX, COCTaBe, MONYyYEeHHH U 0€30IaCHOM HMCIIOIb30BAHMN BasKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ACATEIBLHOCTH YETIOBEKa;

c(OPpMHUPOBAHHOCTb YMEHMI BBISBIATH XapaKTepHble IPHU3HAKM IOHATHH, YCTAaHABIMBATH WX B3aHUMOCBSA3b,
HCTIONIb30BaTh COOTBETCTBYIOIINE MTOHATHS IIPH ONMCAHUK HEOPTaHMUECKHUX BEIIECTB U UX MPEBPaICHUH;

c(OpMHUPOBAHHOCTb YMEHHH HCIIOIb30BaTh XHMHYECKYIO CHMBOJMKY ISl COCTaBIeHHS (OpPMYNT BEIIECTB U
ypaBHEHHH XHMHYECKHX peakiui, cucremarnueckyro HomeHkiaatypy (IUPAC) u TpuBHaiibHBIE Ha3BaHUS OT/ACIBHBIX
HEOPraHUYECKUX BeIeCTB (yrapHbIM Ta3, yrieKHCbIM ra3, aMMHaK, raméHas U3BecThb, HeralléHash U3BECThb, MUThEBAsI COJa,
MUPUT U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJIEHTHOCTH M CTEHEHb OKHCICHHS XWMHYECKHX OJIIEMEHTOB B
COEIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJA XHMHUYECKOW CBsI3M (KOBaJCHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOIHAs) B
COEIMHEHUSIX, THIT KPHCTAJUTHMUECKON PEmIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJISKYJISIpHAs!, HOHHAs, METaJUTHUECKas),
XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTAHUMIECKUX COCTMHEHHH;

c(OpMUPOBAaHHOCTh YMEHHH YCTAHABIMBATh MPUHAUICKHOCTh HEOPTaHMYECKHX BELIECTB IO HX COCTaBy K
onpenenéHHOMY KIIacCy/TpyIie COSAMHEHUH (TIPOCThIe BEMIECTBA — METAJUIBI U HEMETAIUIbI, OKCHIBI, OCHOBAHUS, KHCIIOTHI,
amdoTepHBIe THAPOKCHABL, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHH PAacKpPBIBATH CMBICT Heproamdeckoro 3akoHa /. 1. MenneneeBa u 1eMOHCTPHPOBATH
€ro CHCTEMAaTH3UPYIONIYI0, OOBSICHUTEIBHYIO M MPOrHOCTHYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh OJJICKTPOHHOE CTPOCHWE AaTOMOB XHMHYECKHX O3JeMEHTOB 1—4
neprofoB IlepHomnueckoil CHCTEMBI XUMHUYECKnX osieMentoB J[. WM. MenneneeBa, WCHOMB3ys IOHSATHS «S-, p-, -
JJIEKTPOHHBIE OpOWTAIM», «IHEPTETHUYECKHUE YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHYECKHX
3JEMEHTOB W MX COCIMHEHMM no nepuonaMm M rpymnnam llepumonmueckoil cucrembl XuMmMudeckux siemeHtoB [ M.
Menpeneena;

c(hOpMHUPOBAHHOCTH YMEHHI XapaKTEepHU30BaTh (OMICHIBATE) OOIIIE XUMIYECKIE CBOMCTBA HEOPTAHUIECKHUX BEIIECTB
Pa3NMYHBIX KJIACCOB, MOATBEPXKIAaTh CYIIECTBOBAHWE TEHETHUYECKOM CBA3M MEXIY HEOPTaHWYECKUMH BEIIECTBAMH C
TIOMOIIBIO YPABHEHNH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHI;



c(OpMHUPOBAHHOCTH YMEHHS KIACCHU(PUIMPOBATh XMMUYECKHE PEAKIMH 110 Pa3IMYHBIM ITPU3HAKaM (YUCITY M COCTaBy
pearupyrommx BeNIeCTB, TEIUIOBOMY 3((eKTy peakuud, W3MEHEHHIO CTEIEeHEH OKWCIICHHsS BIIEMEHTOB, OOpaTHMOCTH
peaKIuy, y9acTHIO KaTaln3aTopa);

c(OPMUPOBAHHOCTh YMEHHH COCTaBJISATh YPaBHEHUS pEAaKIWH pa3IWYHBIX THIOB, IIOJHBIE W COKpAaIIEHHBIC
YpaBHEHHS peakIuii HOHHOTO0 OOMEHa, YINUTHIBAsl YCIOBHS, TIPH KOTOPBIX 3TH PEaKkInH WAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh yYMEHWH IPOBOAUTH PEAKIWH, MOATBEPKIAIONIME KAa4YeCTBEHHBIH COCTAaB  Pa3IMYHBIX
HEOpPraHUYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM ITyTEM HOHBI, IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUH pPACKPHIBATH CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLU ITOCPEICTBOM
COCTaBJICHUSI HJIEKTPOHHOTO OajlaHca 3THX PeaKIuii;

c(OPMUPOBAHHOCTE YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTHM XHMHYECKOW PEaKIUH OT Pa3iIM4YHBIX (haKTOpPOB;
XapaxTep CMEUIEHHUsI XUMHYECKOI'0 pPaBHOBECHS B 3aBUCHMOCTH OT BHeIHero BozaelicTus (mpuHuun Jle Hlarense);

c(OPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHMHUYECKHE IPOLIECCHI, JISKAIIUEe B OCHOBE IPOMBIILICHHOTO
TIOJTYYEHHs] CEPHOW KHCJIOTHI, aMMHaKa, a Takxke CPOPMHPOBAHHOCTh NPEJICTABICHUI 00 OOIMX HAYYHBIX MPUHIMIAX U
9KOJIOTMYECKHX MPOo0IeMax XUMHYECKOTI'0 IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHH TMPOBOAMTH BHIYHMCIECHHS C HCIOJB30BAHUEM IOHSTHS «MaccoBasi JIOJsl BEIIECTBA B
pacTBope», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHYECKUX PEaKIHsIX, MacChl BEUIECTBA MM 00BbEMa ra30B MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00bEMY OJTHOTO U3 YYaCTBYIOLIMX B PEaKIMH BEIIECTB, TEINIOBOro 3 deKTa peakiyu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHMSI SHEPIUU;

c(OpMUPOBAHHOCTh yMEHHMH COONIOJATh TIpaBUja TMOJb30BAaHMSA XUMHYECKOW TIOCYAOH U J1abopaTOpHBIM
00Opy/IOBaHMEM, a TaKke IMpaBWiIa OOpAICHUsl C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSMH IO BBINOJIHEHHUIO
71200paTOPHBIX XMMUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATh XUMHUYECKHH OKCIIEPUMEHT (pa3iioKeHUe IepoKCcHaa
BOIOPOAA B IPUCYTCTBMM KaTalau3aTopa, OIPEACIECHUE CpEAbl PacTBOPOB BELIECTB C IIOMOIIBI YHUBEPCAIBHOI'O
WHJIMKATOPa, BIUSHUE Pa3INUHBIX (PAKTOPOB Ha CKOPOCTh XMUMHUYECKOW PeaKlK, peaKllui HOHHOIO 0OMeHa, KaueCTBEHHbIE
peakuuu Ha cynabdar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KAaTUOH aMMOHUS, PElICHHE dKCIEPUMEHTAIBHBIX 3aJa4 10 TeMaM
«Meramibe» u «Hemeramib») B COOTBETCTBUHM C MPABWIIAMH TEXHHMKH OE30MACHOCTH MPHU OOpAIEHWH C BELIECTBAMHU H
71200paTOPHBIM 000pPYIOBaHHEM, MPEICTABIISATh PE3yJIbTaThl XMMHUYECKOTO HSKCIIEPUMEHTa B (popMme 3aIricu ypaBHEHHIA
COOTBETCTBYIOIINX Peakiuii 1 GOPMYIUPOBATh BBIBOJIBI HA OCHOBE dTHX PE3YJbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3MPOBATh XMMHUUYECKYIO HMH(OPMAIMIO, MONYYaeMYyI0 U3 Pa3HBIX
HCTOYHUKOB (CPEICTBa MacCOBOW KOMMYHHKALUHU, IHTEpHET U APYTHX);

c(OpMHUPOBAHHOCTh YMEHUI COONIOJATH MpaBHIA SKOJOTMUECKH ILIEIeCO00pPa3HOro MOBEJACHUsI B ObITY M TPYIOBOW
JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 3/I0pOBbSl M OKPYXKAIOLIEH NPUPOAHOM Cpelbl, OCO3HAaBATh ONACHOCTb
BO3ZICUCTBUS Ha KUBBIE OPTaHU3MBI ONpPEIeNEHHBIX BEIIECTB, MOHUMAas cMbich nokazatens [IJIK, moscHATe Ha mpuMepax
CHOCOOBI YMEHBIICHUSI U TIPEOTBPAIICHHUS] HX BPETHOTO BO3/ICHCTBUSI HA OPraHNU3M UYellOBEKa,

JUIst OOy4arolMXcsi C OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSI: yYMEHHE NPUMEHSATh 3HAHHUS 00 OCHOBHBIX
JIOCTYIHBIX METOZAX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIL;

JUISL CIIETIBIX M CA0OBHSIIMX O0YYAIOIIMXCSI: YMEHHE UCIIOJIb30BATh PENbe()HO-TOUCUHYIO CUCTeMY 0003HaueHu# JI.
Bpaiisst 1uist 3amiucu XUMU4eckux (hopmyit.



TEMATHYECKOE IINTAHMPOBAHUE

10 KITACC
KonuvecTBO 4acoB
HaunmeHoBaHMe pa3iesioB U TEM DyiekTpoHHbIE (U] POBLIE)
Ne ni/m KonTpoJabhbie IIpakTnyeckue
MPOrpamMMbI Bceero o0pa3oBaTejibHble pecypchl
padoThI padoThI
Paznen 1. TeopeTuuyeckune 0OCHOBbI OPraHU4eCKOM XUMUM
[penmer opranuueckoil xumun. Teopus https://academy-
1.1 CTPOCHHSI OPraHUYECKUX COSTUHEHHH A. 3 0 0 content.apkpro.ru/lesson/a9f3d191-
M. Bytieposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazgeny 3
Paznen 2. YraeBonoponast
https://academy-
2.1 [IpenenbHbIe YrIeBOA0POIbI — ATKAHBI 2 0 0 content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
Henpenensabie JICBOAOPOABI: AJIKCHBI htt S://academ -
2.2 am(:) ;HH aHKZ;H HOPOABE ’ 6 0 1 content.apkpro.ru/lesson/a9f3d191-
s ’ Sele-4e24-ac02-efh16fa49f6a
https://academy-
2.3 ApoMaTHYECKHE YIIIEBOAOPOIbI 2 0 0 content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a
oUDORHLIE HeTo CBOIODOIO https://academy-
2.4 pup HHB% HCTOTHIIH YTIICRONOpOINOD 1 3 1 0 content.apkpro.ru/lesson/a9f3d191-
¥X fiepepaboria Sele-4e24-ac02-efb16fa49f6a
Uroro no pazneny 13
Pa3nen 3. Kucinopoacoaep:kamue opraHu4eckne coeJuHeHHs
https://academy-
3.1 Crupter. OeHoi 3 0 0 content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
Ariae Kan6OHOBLLE KICIO https://academy-
3.2 C ZH mgl;l('b POOHOBEIC KHCIHOTEL 7 0 1 content.apkpro.ru/lesson/a9f3d191-
FIOPHBIE SGHPE! Sele-4e24-ac02-efbl6fad9f6a
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https://academy-

3.3 Vrinesoast 3 content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a
Hroro no pazueny 13
Pasnen 4. AzoTconep:kamue opraHudeckue coeJMHeHns
https://academy-
41 AMuHBl. AMUHOKUCIIOTEL. benkn 3 content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a
Hroro no pazueny 3
Paznen S. BeicokoMoeKyIsIpHbIe COeAMHEHUS
https://academy-
5.1 [Tnactmaccsl. Kayayku. Bomokna 2 content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 4acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne ni/m KouTtpoabHbie IIpakTnuyeckue
MPOrpaMMbI Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTuuyeckne OCHOBbI XUMUHU
Crpoenue atomoB. Ileprnoandeckuii 3akoH
1.1 u [leprogudeckas CHCTEMa XUMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB JI. . MennaeneeBa
.M
1.2 Crpoenne setectsa. MuorooGpasue 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
1.3 XUMHUUYECKHE PEaKIn 6 1 1 https://lesson.edu.ru/04/10
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xumust
2.1 Merasutst 0 https://lesson.edu.ru/04/10
2.2 Hewmerans https://lesson.edu.ru/04/10
2.3 B30 HEOPTAHIMECKIIX i OPTaHICCKiTX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
HUroro no pazpery 17
Paszgen 3. XuMus ¥ JKU3HL
3.1 XuMus U KU3Hb 4 0 0 https://lesson.edu.ru/04/10
HUroro no paznery 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3
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IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 9acoB
Ne DJIeKTPOHHBIE U] POBLIE
Tema ypoka KonTpoJabhbie IIpakTyeckue
n/n Bceero o0pa3oBaTejibHble pecypchl
padoThI padoThI
IIpenqmer oprannyeckoi XuMuu, eé https://academy-
1 Bpil;;{ ZijI eCB;TI/I " H’:eHH 1 0 0 content.apkpro.ru/lesson/a9f3d191-
O3HHICHOBCHME, PAasBUTHE H SHATCHHE 5ele-4e24-ac02-efb16fa49f6a
Teo Ul CTPOCHUS OPraHUYCCKUX COC, I/IHGHI/If/i htt S://academ -
2 A 15[ 5 Tie ona elé OCHOBHELC HonoieHm 1 0 0 content.apkpro.ru/lesson/a9f3d191-
+ W DYTieposa, 5ele-4e24-ac02-efb16fa4gf6a
HpeHCTaBnKeHI/Ie 0 maccnﬁnxau:n hitps://academy-
3 ?praHmec i zeH;eCTB' OMeHIIaTYpa 1 0 0 content.apkpro.ru/lesson/a9f3d191-
CUCTEeMaTHu4decCKasd) U TpI/IBI/Ia.]'IBHBIC Ha3BaHUA 5616-4624-8_C02-Efb16fa49f68.
OpFaHI/I‘IeCKI/IX BCUICCTB
A . https://academy-
4 o KSH;’I' CZ(;?B“H CTpOCHHE, 1 0 0 content.apkpro.ru/lesson/a9f3d191-
FOMOTIOTHHICCIHH AL 5ele-4e24-ac02-efb16fa49f6a
MeTan ¥ 5Taf — IpocTelme https://academy-
5 TaH M TR = [POCTCHIIH 1 0 0 content.apkpro.ru/lesson/a9f3d191-
TPE/ICTABHTCII ATKATOB 5ele-4e24-ac02-efb16fa49f6a
https://academy-
6 AJTKEHBI: COCTaB M CTPOEHME, CBOMCTBA 1 0 0 content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a
DTHIEH U POINJIEH — MPOCTEHINE https://academy-
7 be cTaBml:: I ATKEHOB P 1 0 0 content.apkpro.ru/lesson/a9f3d191-
pext 5ele-4e24-ac02-efb16fa49f6a
II 3] Ne 1. «IT
8 partirieckad pabora 1( OyeHHe 1 0 1 https://lesson.edu.ru/04/10
3THUJICHA U I/ISy‘ICHI/IC €TI0 CBOUCTB»
Ankanuensl. Byranuen-1,3 u https://academy-
9 Metunoyraauer-1,3. Tlomyaenne 1 0 0 content.apkpro.ru/lesson/8664b319-
CHHTETHYECKOTO KaydyKa W PE3UHBI 0ba3-4945-b076-ch72ae5858b90
10 AJIKUHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHUS, 1 0 0 https://academy-
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TOMOJIOTMYECKUHN psifl. AUETHIIEH —
MPOCTEN NI MTPEICTABUTEIb aJTIKUHOB

content.apkpro.ru/lesson/8664h319-
0ba3-4945-b076-cb7ae5858b90

Brruncnenus no YpaBHECHUIO XAMUYECKON

https://academy-

11 peakut content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858h90
ApeHbI: OEH30T U TOTYONI. TOKCHYHOCTH hitps://academy-
12 apeton content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858h90
I'eHeTHUECKas CBS3b YIIICBOAOPOJIOR, https://academy-
13 HPHHUIEKAILIX K DA THHHbIM KIaccan content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858h90
[IpupoaHbIe HCTOYHUKH YTIICBOMIOPOIOB: https://academy-

14 TPUPOIHBINA Ta3 ¥ MOMyTHBIC HE(TSIHBIE Ta3bl, content.apkpro.ru/lesson/8664b319-
He(Th ¥ POAYKTHI ¢€ mepepaboTKu 0ba3-4945-b076-ch7ae5858b90
[IpupoaHbIe HCTOYHUKH YTIICBOIOPOIOB: https://academy-

15 TPUPOIHBINA Ta3 ¥ MOMyTHBIC HE(TSIHBIE Ta3bl, content.apkpro.ru/lesson/8664b319-
He(DTh U IPOAYKTHI €€ mepepaboTKH 0ba3-4945-b076-ch7ae5858b90

16 KonrponbHas pabora 1o pazueny
«YTIeBOAOPOIBD
[IpenensHBIe OAHOATOMHBIE CITUPTHI: METAHOI hitps://academy-

17 41 s1aton. Boopoas Bz content.apkpro.ru/lesson/8664b319-

Oba3-4945-b076-ch7ae5858h90
MHoOroaTOMHBIE CITUPTHL: STHICHIJINKOIb U hitps://academy-
18 — content.apkpro.ru/lesson/8664b319-
Oba3-4945-b076-ch7ae5858h90
deHo: CTpOSHHE MOJIEKYIIbI, (PU3UUECKUE U https://academy-
19 XHMHMECKIE CBOFCTB, MpHMEHEHiE content.apkpro.ru/lesson/8664b319-
’ Oba3-4945-b076-ch7ae5858h90
Anperuapl: GopMaIbIeTHl U alleTaIbIeT U . https://academy-
20 Atieton content.apkpro.ru/lesson/8664b319-
Oba3-4945-b076-ch7ae5858h90
OmHOOCHOBHBIE TIpEICTbHBIE KAPOOHOBBIC https://academy-
21 content.apkpro.ru/lesson/8664b319-

KHCITOTBI: MypaBbHHAS U YKCYCHAs

0ba3-4945-b076-ch7ae5858b90



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

[pakriueckas padora Ne 2. «CBoiicTBa

https://academy-

22 PACTBOPA YKCYCHOH KHCIOTHD) content.apkpro.ru/lesson/9834d408-

386d-444a-8de3-7efba8b98cdb

23 CTeapI/IHOBaH " OJICMHOBAs KHUCJIIOThI, KaK https://lesson.edu.ru/04/10
IPpEACTAaBUTCIIN BBICIIINX Kap6OHOBI)IX KHUCJIOT

24 Mbuta Kak cotn BHCIHH? KapOoHOBbIX https://lesson.edu.ru/04/10
KHUCJIOT, UX MOIOIICC ACUCTBUC
CroxHbIe 3GHUPBI KaK TPOU3BOIHBIE https://academy-

25 KapOOHOBBIX KHMCIIOT. [ MAPOJIH3 CII0KHBIX content.apkpro.ru/lesson/71ac43f2-
3upoB a0d4-4945-a0eb-1e59cd5f4d9of
)KI/IpLIZ FI/IleO.]'II/B, HpI/IMCHCHI/IC, htt S://academ -

26 GHOOrIHECKas PO HKHPOB content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9of
VYTIIeBOMBI: COCTAB, KIIACCU(BHUKAIIHS. https://academy-

27 Baskueiiiime npeacTaBUTENH: TIIIOK03a, content.apkpro.ru/lesson/71ac43f2-
bpykTO3a, caxaposa a0d4-4945-a0eb-1e59cd5f4d9of
KanMaJI 1 HEJUUTI0JI03a KaK MMPUPOAHBIC htt S://academ -

28 S content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4dof
KonrponbHas pabora 1o pazueny
29 «Kucnopozcoepxaliue opraHu4ecKue
COCTMHCHUS
https://academy-
30 AMUHBI: METUJIAMUH ¥ aHWIUH content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9of
AMWHOKHCITOTHI KaK aM()OTepHBIe https://academy-

31 OpTaHMYECKHE COSAMHEHHS, X content.apkpro.ru/lesson/71ac43f2-
OMOJIOTHYECKOE 3HAUeHUE. [ lenTuapl a0d4-4945-a0eb-1e59cd5f4d9f
benku kak npupoaHbIE BEICOKOMOJIEKYIISIPHBIE hitps://academy-

32 COCHEHIS content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9f
OCHOBHBIG IIOHATHUA XUMHUHU mwt
33 content.apkpro.ru/lesson/71ac43f2-

BBICOKOMOJIEKYIIAPHBIX COG,Z[I/IHGHI/Iﬁ

a0d4-4945-a0eb-1e59cd5f4d9f
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OCHOBHEIE METOAbI CHHTE3a

https://academy-

34 BBICOKOMOJIEKYIISIPHBIX COCAMHCHUM. 1 content.apkpro.ru/lesson/71ac43f2-
[TracT™Macchl, KaydyKH, BOJIOKHA a0d4-4945-a0eb-1e59cd5f4d9f
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnuyeckue
padoThI

DJIeKTPOHHBIE H(POBLIE
o0pa3oBaTtejibHbIE

pecypcbl

XUMHUYECKUH 271eMEHT. ATOM. DIIEKTPOHHAS
KOH(Uryparms aTOMOB

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

ITepuoanueckuii 3axkon u [lepuonnueckas
crucTeMa XMMUYeCKuX 3yeMenToB []. U.
MemnpeneeBa, ux CBsi3b C COBPEMEHHOM
TeopHUel CTPOEHHUS aTOMOB

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

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHWYECCKHUX JJIEMECHTOB U UX Coe)]I/IHeHI/Iﬁ 10
Tpymnmam u rnepruojaM. 3HaueHue
MEPUOIMYECKOT0 3aKOHA U CHCTEMBbI
xuMmudeckux anementoB .M. Menneneera B
Pa3BUTHH HAYKU

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

CrpoeHue BemecTBa. XUMHUUECKast CBA3b, &
BUJIBI; MEXaHU3MBI 00pa30BaHMs KOBaJICHTHON
cBs3u. BonoponHas cBs3b

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

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenenp okucnenus. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOI'O CTPOEHUS

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

[TonsiTve 0 nucnepcHbIX cucremax. VicTuHHbIE
1 KOJUIOUTHBIE pacTBOpBI. MaccoBast 1071
BEIIIECTBA B pacTBOpE

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

Knaccudukarms 1 HOMEHKIATypa
HEOpraHUYECKUX COeANHEHUN. ['eHeTnueckast
CBSI3b HEOPTAaHMYECKUX BEIIECTB, Pa3TMIHBIX
KJIaCCOB

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

Knaccudukarms XuMIIecKIX peakinii B

HEOpPraHUYECKON 1 OpraHM4eCKON XHUMHUHU.
3aKoH COXpaHEHHUS MaCCHI BEIIECTB; 3aKOH
COXpaHCHHS U TIPEBPALICHHUS SHEPTHH IIPH

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

Ckopoctb peakiuu. OOpaTHMBbIE pEaKIIUH.
XUMHUYECKOE PABHOBECHE

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

10

[pakrrueckas padora Ne 1. «Bnusiaue
pa3nu4HBIX (PaKTOPOB HAa CKOPOCTh
XUMHMYECKOH peakium»

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

11

DrexTponuTHyeckas aucconuanus. [loustue o
BoopoaHoM mokasarene (PH) pacteopa.
Peakin nonsoro oomena. ['nuposnn3s
OpPraHMYECKUX M HEOPTaHUUECKHUX BEIIECTB

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

12

OKHUCITUTENEHO-BOCCTAHOBUTEIILHBIC PEAKITHH.
[TonsTue 00 37IEKTPOIU3E PACILUIABOB U
pacTBOpOB coJeit

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

13

KonTposbHas padora 1o pazueny
«Teopernueckne OCHOBBI XUMU

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

14

Meraiel, ux nonoxenue B Ileppuonnueckoit
cUCTeMEe XUMHUYecKuX 3yementoB /1. U.

MenzesneeBa 1 OCOOEHHOCTH CTPOCHUSI ATOMOB.

OO0uiue pusnveckre CBOMCTBA METAILIOB

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

15

CrutaBsl METAJUIOB. DIEKTPOXUMHUYECKUH P
HaIPSHKEHUN METaJIOB

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

16

XUMHUYECKHE CBOMCTBA BAXKHEHUIITUX METAIIOB
(HaTpuii, Kanui, KaJbIHA, MarHUH,
ATIOMUHUIN) U UX COCTUHEHUH

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

17

XuUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHUN

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

18

XUMHYIECKHE CBOMCTBA MUHKA, KejIe3a U UX
COEIMHEHUN

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

19

[pakruueckas padora Ne 2. "Perierne
SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe
«MeTtamie»"

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

20

Hewmeramnel, ux nonoxenue B [lepuognueckoit
crucTeMe XUMH4Ieckux snementoB /. U.

https://lesson.edu.ru/04/10
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MeHnneneeBa u 0COOEHHOCTH CTpOCHUA aTOMOB

21

du3nyecKkre CBONCTBA HEMETAIIIOB.
AJTOTpONIHS HEMETAIUIOB (Ha MpUMeEpe
KHCJIOpO/Ia, cephl, pocdopa u yriaeposna)

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

22

XUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
CO€IUHEHNHI

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

23

XUMHYecKUe CBOMCTBa a30Ta, Gochopa u ux
COEIMHEHUM

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

24

XUMHUYECKUE CBOWCTBA YIiieposia, KpeMHUS U
HUX COEINHEHUI

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

25

[IpumeHeHre BaXKHEHIIIUX HEMETAJIOB U UX
COEIUHEHNI

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

26

O6o00I1IeHrEe U CHCTEMATH3AIMS 3HAHUI 110
Teme «Hemetanawy». Berauciaenus mo
YpaBHEHUSAM XUMHUYECKUX PEaKLUi U
TEPMOXUMUYECKHUE PACUETHI

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

27

[pakrrueckas padora Ne 3. «Perienne
9KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe
"HemeTtasmisr"»

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

28

KonrponbHast paborta no temam «MeTayuibl» 1
«Hemeramns

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

29

Heopraunuueckue 1 opraHndeckue KUCIOTHI.
Heopranuueckue u opraHn4ecKiue OCHOBaHMS

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

30

AmorepHBIe HEOpraHUYECKHE U
opraHudeckue coeanHeHus. | eneTnaeckas
CBSI3b HEOPTAHWYECKHX W OPTaHNIECKUX
BEIIIECTB

https://lesson.edu.ru/04/100

31

Ponb XuMuu B 00€CIIEUeHHUH KOJIOTHUECKOMH,
SHEPreTUIECKON U MHIIEeBOM 0E30MaCHOCTH,
Pa3BUTHH MEIUITTHEI

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

32

[IpencraBnenuns 06 0OIIUX HAYIHBIX
MIPUHIUIIAX TPOMBIIUICHHOTO ITOTYdeHUL
Ba)KHEHNIIINX BEIECTB

https://lesson.edu.ru/04/10
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33 UYenoBek B MUpE BEIIECTB 1 MATEPHAIIOB

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

34 XuMus U 310pOBbE YEIOBEKA

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



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




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O TPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS YYEHUKA

* Xumus, 11 knace/ I'abpuensa O.C., OOMECTBO ¢ OTpaHUICHHONW OTBETCTBEHHOCTHIO «J[IPODAY; AKIOHEpHOE
obmectBo «M3matenscTBo «IIpocBerieHme

* Xumus / T'adpuemnsia O.C., Octpoymon W.I'., CragkoB C.A., AknuoHepHOe 0011ecTBo «31aTenbcTBO
«IIpocBemeHue»

Xumust 10 knace /Tabpuensa O.C., OO0 "Ipoda"

METOANYECKUE MATEPHUAJIBI AJ151 YUUTEJIA
Xumusi(6a3oBbIiypoBeHs). Peanu3zarys oOpa3oBaHus: MeTonuueckoe nmocodue s yaurens / Kapepuna A. A.,
[Muuyruna I'.B.; mox pen.I”. B. [Tuuayrunoii. M. : ®T'BHY «MHcTUTYT cTpaTteruu pa3zsurus oopasoBanusi PAOy,

2022 81 c.:um.

IMUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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