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MNOACHUTEJBHASA 3ATINCKA

[Iporpamma 1o XuMHH Ha YpOBHE CpeAHEro o0miero oopazoBanus pa3padborana Ha ocHoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne
273-®3 «O06 obpazoBanuu B Poccuiickoii Depeparuuy», TpeOoOBaHWN K pe3yabTaTaM OCBOEHHUs (enepaibHON 00pa3oBaTeNbHOM
nporpammbl  cpennero obmero obpazoBanus (POII COO), npencraBiaeHHbIX B DefepaqbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, ¢ yuérom KoHuenmuu mpernoaBanus yueOHOTO npeameTa «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Odenepanny, peaqu3yrOUMX OCHOBHbIE 00pa30BaTENIbHBIE MPOTPaMMbl, U OCHOBHBIX MMOJIOKEHUNH «CTpaTeruu pa3BUTHs BOCIHUTAHUS B
Poccutickoit deneparuu Ha nepuon g0 2025 roga» (Pacnopspkenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJIOB K Pa3pabOTKe MPOTrpaMMBbI 10 XMMHUH, K ONPENEICHUI0 00IIel cTparernd oOy4eHHsI, BOCIIUTAHUS U Pa3BUTHUS
oOydaromuxcsi cpencTBaMu ydeOHoro mpeamera «Xumus» st 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIM KOHIICTITYaJIbHBIC
nonoxeruss ®I'OC COO o B3anMO0OOYCIIOBICHHOCTH LIEJEH, COePKAHUs, PE3YIbTaTOB O0YyUCHHS M TPEOOBAHHUI K YPOBHIO MOJTOTOBKH
BBIITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHMe, MMOIYYaeMOE BBITYCKHUKaMU 00111€00pa30BaTeIbHON OpraHU3aliy, SBISETCS HEOTHEMJIEMOM YacTbio
ux oOpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAIOLIUM JTAllOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, NPUCYIIUX IIEJIOCTHONH CHUCTEME XHUMHUYECKOro oOpa3oBaHMsS. ODTH ILIEHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB MPHUPOJBI,
(dbopMHpOBaHNS MUPOBO33PEHUS U 001N KyJIbTYphl UETOBEKa, a TAKXKe SKOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
NpUpPOJHOHN cpene. Peanmusyercss xumuueckoe oOpa3zoBaHHE OOYyYaroIIMXCS HA YPOBHE CpelHero oOmiero oOpa3oBaHUS CpeACTBaMHU
yueOHOro npenMera « XUMUs», COAEp’KaHUE U MOCTPOEHUE KOTOPOTO OMPEENIEHbI B IPOrpaMMe M0 XUMHUH € YUETOM CrieHU(UKN HAyKu
XUMHH, €€ 3HAYECHHs B MO3HAHUM IPUPOJI M B MaTEepUAIbHOM >KM3HM OOIIECTBA, a TAKKE C YyYETOM OOIIMX LEeNed W MPUHIUIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero od1iero oopasosanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0COOYI0 pojib B COBPEMEHHOH IMBWINW3ALMU, B CO3JaHUU HOBOW Oa3bl
MaTepHalbHONU KyabTypbl. OHa BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAMOHAIBHOI'O HAYYHOTO MBIIIJICHHS, B CO3/IaHUE LIEIOCTHOTO
MPEJCTaBICHU 00 OKpY’KaIOIIeM MHUpe Kak O €UHCTBE IMPUPOIbI U YelloBeKa, KOTOpoe GOpMHUPYETCsl B XUMHHM HAa OCHOBE MOHHUMAaHHUS
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXJY CTPOEHHUEM BEIIECTB, UX CBOWCTBAMU M BO3MOXXHBIMHU
00JIaCTSIMH TPUMEHEHHS.

TecHo B3auMOJEHCTBYSI C JOPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHs CTajla HEOThEMJIEMOW YacThbl0O MHPOBOM KYJIbTYpHI,
HEO0OXOJIMMBIM YCJIIOBUEM YCHEIIHOTO TPyAa U JKU3HM KakJI0ro uieHa oOuiectBa. CoBpeMeHHas XMMUS KaK HayKa CO3MJaTelbHasl, Kak
HayKa BBICOKMX TEXHOJIOTUH HampaBjeHa Ha pelleHUe MI0OaJbHbIX MpPOOJeM YCTOMYMBOIO pPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOIOrHYecKOil 0€30aCHOCTH M OXPaHbI 310POBBS.

B cooTBeTcTBUM ¢ OOIMMM LEISIMM U NMPUHLUIIAMU CpeJHEro oduiero odpa3oBaHus cojepxaHue npeamera «Xumus» (10-11
KJlacchl, 0a30BBIi ypOBEHb M3Y4YEHHs) OPHEHTUPOBAHO IMPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOy4aromuxcs,



HGOGXOZ[I/IMyIO UM JJIA BLIpa6OTKI/I MHPOBO33PCHUCCKHUX OPUCHTHPOB, YCICHIHOTO BKIIIOYCHHA B XHU3Hb COIIMYMA, HIPOJOJIZKCHHA
06pa303aHH51 B pa3JINYHBIX O6HaCT$IX, HC CBA3AaHHBIX HCIIOCPCACTBCHHO C XHUMHEH.

CocTraBisomuMu peaMeTa « XUMHUSD» SBISIOTCS 6a30BbIe Kypchl — «Opranudeckast XuMusi» U «O01as 1 HeOpraHudeckasi XUMUs»,
OCHOBHBIM KOMIIOHEHTOM COJEp’KaHMs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HAHUH 10 HEOPraHWYEeCKOW XMMHUH (C
BKJIIOUCHHEM 3HAHMU W3 OOLIel XMMUHM) U OpraHudeckod xumuu. PopmMupoBaHME TaHHOW CHUCTEMbI 3HAHMU MPU M3YYCHHUHU MpEAMETa
obecrieunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEro MHOT000pasusl BEIECTB HA OCHOBE OOIIHMX MMOHATHI, 3aKOHOB U TEOPHH XUMHUHU.

CtpykTypa conepxanusi KypcoB — «Opranudeckas xuMusi» 1 «O0mas u HeopraHuueckast XuMus» c(hOpMHUPOBaHA B IPOTPaMMe I10
XMMHAW Ha OCHOBE CHCTEMHOTO IOJAXOJa K M3YYEHHUIO Y4eOHOro marepuaja W O0yCIOBJICHAa MCTOPUYECKH OOOCHOBAaHHBIM DPa3BHTHEM
3HAHUM Ha ONIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIECTBA PACCMATPUBAIOTCA HA YpPOBHE
KIJTACCUYECKOU TCOpHUU CTPOCHHUA OPraHUYCCKUX COCZIHHCHI/Iﬁ, a TaKKC Ha YPOBHC CTCPCOXMMUYCCKUX U IJICKTPOHHBIX HpeI[CTaBJ'IeHI/If/'I (6]
CTPOCHUHU BCUICCTB. CBGI[GHPI?I 00 HU3Yy4aCMbIX B KYpCC BCIICCTBAX NAKOTCA B PA3BUTUH — OT YIJICBOAOPOJOB OO0 CIOKHBIX OMOJIOTHYECKU
aKTHUBHBIX COEIWHEHHHA. B Kypce OpraHM4eckoi XHWMHUHU TOJY4aloT pa3BUTHE C(HOpPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIEro
00pa3oBaHMs NEPBOHAYAIBHBIC MTPECTABICHUS O XUMHUYECKOH CBSI3H, KIaCCH(PUKAMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEILIECTB OT MX CTPOCHUS, O XUMUYECKOW PeaKIHy.

ITor HOBBIM yIJIOM 3peHust B mpeaMere «XuMHs» 0a30BOr0 ypOBHS pacCMaTpUBACTCS W3YYEHHBIH Ha YpOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMs TEOPETUUECKUN MaTepuall U (PaKTOJIOTHYECKHE CBEACHUS O BEIIECTBAX U XMMHUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HeopraHumdeckas XUMHS» OOYYaIOIIMMCS TPEIOCTAaBISACTCS BO3MOXHOCTH OCO3HATh 3HAYEHHE IEPHOANYECKOr0 3aKOHa C
OOIIETEOPETUYECKUX U METOJOJOTUYECKUX MO3UIMHM, TIIyOke MOHATh HCTOPUYECKOE H3MEHEHUE (YHKIMHA ATOro 3akoHa — OT
o0oO0maroniei 10 00bICHAOMEN U MTPOTHO3UPYIOLIEH.

EI[I/IH&S[ CHCTEMa 3HAHWU O BaKHEHUIITHX BCIICCTBAX, UX COCTAaBC, CTPOCHUM, CBOMCTBAX M IMPUMCHCHUH, a TAKKEC O XUMHUYCCKUX
PEaKIMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHus JA0onoiaHseTcs B Kypcax 10 u 11 kiaccoB afieMeHTaMU co/iepKaHusl, UMEIOIIUMU
KYJIBTYpPOJIOTHUECKUI M TPUKIAJHOW XapakTep. DTHU 3HAHUS CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBA3M XUMHUHM C JAPYIMMH HayKaMH,
PacKphIBalOT €€ poJib B MO3HABATEILHOW U MPAKTUYECKOM NEATETbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXEHUS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUH M NPAKTUUYECKUX MPUIOKEHUH XHMHUH, MOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M
JIMYHOCTHO 3HAaYUMbIX np06neMaX, CBA3aHHBIX C XHMHCﬁ, KPUTHYECKU OCMBICINBATH I/IH(l)OpMaHI/IIO U IIPpUMCHSTH eé JUIA ITOITOJIHEHUA
3HAHWH, PEeIICHUS WHTEJUIEKTYaJbHBIX W DKCIIEPUMEHTAIBHBIX HMCCIIEOBATENBCKUX 3a/1ad. B 1emom conmepkanue ydeOHOTO IMpenMmeTa
«XuMUS» TAaHHOTO YPOBHS M3YUCHHs] OPUEHTHPOBAHO HAa (hOPMHUPOBAHKE y 00YJAIONTUXCS MHUPOBO33PEHUYECKOW OCHOBBI /IS TTIOHW MAHHMSI
¢bmnocockux HIeH, TaKNX Kak: MaTepHabHOE €IMHCTBO HEOPTaHUIECKOTO M OPraHMYECKOT0 MUPa, 00YCIOBICHHOCTh CBOMCTB BEUIECTB
UX COCTaBOM M CTPOEHHUEM, [03HABAEMOCTb NPHPOJHBIX SBICHUN MyTEM SKCIIEPUMEHTa M PEIIEHUS NPOTUBOPEUYMH MEXIy HOBBIMU



(dakTaMH M TEOPETHYECKHMH MPEINOCBIIKAMH, OCO3HAHUE POJIM XUMHHU B PEIICHWH HKOJIOTHYECKUX MpolieM, a Takxke MpolieM
cOepe)eHHsI FHEPTETUIECKUX PECYPCOB, CHIPhS, CO3AaHNsI HOBBIX TEXHOJIOTUH M MaTepUAIIOB.

B nnane pemeHus 3a1a4 BOCIIUTAHMSA, Pa3BUTHS M COIMAIHM3AIMUA OOYYAIOUIMXCS MPUHATHIE MPOrPAaMMON MO XUMHH MOAXOJBI K
OIIPEJICJIEHUIO COJIEPKaHUsI M TIOCTPOECHHUS MPeIMeTa MpeayCMaTpUBaOT (POPMUPOBAHNE YHUBEPCATIBHBIX YUEOHBIX ACHCTBUM, MMEIOLINX
0a30Bo€ 3HAYEHUE AJIS PA3JIUUHBIX BUJIOB EATEIBHOCTHU: pelIeHus Npo0ieM, OUCKa, aHaJIn3a U 00padoTKK HHPOPMALIUU, HEOOX OIUMBIX
11 IpUOOpETEeH sl OMbITa IPAKTUYECKON U UCCIIE0BATENBLCKOM NeSITEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IO3HAHUU XUMHUH.

B mnpaktuke mpenojaBaHMs XMMHUM KaKk Ha YPOBHE OCHOBHOIO 0OLIero oOpa3oBaHMs, TaK M Ha YpPOBHE CpEJHEro oOIIero
0o0pa3oBaHMs, TPU ONPEACICHUU COACPKATEIPHOW XapaKTEPUCTUKU LENeH H3Y4eHHUs MpeaMeTa HaIlpaBICHHEM IEePBOCTETICHHOM
3HAYMMOCTH TPAJUIMOHHO MpPU3HAETCS (OPMHPOBAHME OCHOB XMMHYECKOW HAyKH Kak O0O0JacTH COBPEMEHHOTO €CTECTBO3HAHMUS,
MIPaKTUYECKON JEeSATEJIbHOCTH YelIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKON TOYKU 3pEHUsl TaKOH
MIOAXOJ K ONPEIECICHUIO LEIEH N3YYEeHHs IPEIMETA SBIIECTCS BIIOJHE ONIPABAAHHBIM.

CornacHo JaHHOH TOYKE 3pEHHUS TTIABHBIMU LESIMUA U3YUSHHS ITpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBasitoTes:

e (HopMHUpPOBaHHE CHCTEMBl XUMHUECKUX 3HAHUN KaK BaXHEWIIEH COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE
KOTOPOH JIe)KaT KIIFOYEBbIC MOHSTHS, (yHIaMEHTAIbHBIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MMOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOPHEM MX pa3BUTUSA U
CTaHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE NPEJCTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEUIECTB M XMMUUYECKUX PEaKIMi, HEOOXOIUMBIX IS
MPUOOPETEHUsI yYMEHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB U XUMHYECKHUX SIBJICHHH, HMEIOUIMX MECTO B MpUPOJE, B
MPAKTUYECKON 1 MOBCEHEBHOM )KU3HH;

® pa3BUTHE YMEHUH M CHOCOOOB JAESTEIBbHOCTH, CBSI3aHHBIX C HAOMIOJIEHMEM U OOBSCHEHHMEM XHMHUYECKOIO 3KCIEpUMEHTa,
coOJTI0/IEHNEM TTPaBUIT O€30ITaCHOTO OOpAIICHUS C BEIIECTBAMHU.

Hapsiny ¢ stum, conmepxarenbHas XapakTepUCTHUKA LENeHd M 3aJad U3Y4EeHMs IpeaMeTa B IpOorpaMMe IO XMMHUM YTOYHEHA U
CKOPPEKTHPOBAaHA B COOTBETCTBHUM C HOBBIMU IPHUOPUTETAMHU B CHUCTEME CpeIHero oodumiero odpa3zoBaHusa. CerofHs B MpenoJaBaHUU
XUMHAU B OONbIIEH cTenmeHW OTHaéTcs MPEANOoYTEeHHE MPAKTHUYECKOW KOMIIOHEHTE COJepKaHus OOydeHUs, OpPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHMKA 00I1e00pa30BaTeIbHON OpraHu3alyy, BIAJCIONEero He HabopoM 3HaHUi, a GYHKIHMOHAIBHON IPaMOTHOCTBIO,
TO €CTh CII0CO0AMH U YMEHUSMH aKTUBHOTO MOJyYSHHS 3HaHUH U IPUMEHEHUS UX B peasIbHOM KU3HM IS PELICHUs MPAKTHUECKHX 3a/1a4.

B cBsI3u ¢ 3TUM NpU U3y4YEeHUU IpeaMeTa «XUMUsS» TOMUHHUPYIOIlee 3HaYeHHE MPUOOPETAIOT TaKUe LEeH U 33a]]au, KaK:

ajanrtanus oOydJarluxcs K yCIOBUSIM TUHAMUYHO Pa3BUBAIOLIETOCs MUPa, GOPMUPOBAHNUE HHTEIJIEKTYaIbHO PA3BUTOM JIMYHOCTH,
rOTOBOM K €amM000pa30BaHUIO, COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX >KM3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEHICCTBAMM U UX IPUMEHECHHEM;



¢dopmupoBaHue y OOydyarOMIMXCsl KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAUCHHUE IS
Pa3UYHBIX BHUJIOB JACATEIBHOCTU: PEIICHHUS MpoOJieM, TIOUCKa, aHaau3a U 00padoTKu MH(pOpMAIMK, HEOOXOAUMBIX JJISi PUOOPETEHUs
OIBITA JIEATEILHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B TO3HAHUU XHMHH, a TAaKKe ISl OLEHKH C MO3UIMHA 3KOJOTHYECKOU
0€301acHOCTH XapaKTepa BIMSIHUS BEIIECTB U XUMHUECKHX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOTHYIO CPELY;

pa3BUTHE I[IO3HABATEIbHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOy4aromuxcsi: CHOCOOHOCTH
CaMOCTOSTENILHO MPHOOPETaTh HOBBIE 3HAHUS 110 XMMHH B COOTBETCTBUH C XH3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIb30BATH COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs TOUCKA U aHAIN3a Y4eOHOH U HayYHO-TIOMYJIIPHONM HH(POPMAIIMK XUMHYECKOTO COCPIKAHMS;

dbopMHpOBaHHE W PA3BUTHE y OOYYAIOIIUXCS ACCONMATHUBHOIO M JIOTUYECKOTO MBIIUICHHS, HAOII0IATeIbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IPY TUIAHUPOBAHUHU U NMIPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydYarommxcs yOSKIEHHOCTH B TYMaHHCTHYECKOH HAINPaBICHHOCTH XHMHHU, €€ BaXXHOHW pPOJIM B PELICHUU
rJ100ANBHBIX MPOOJIEM PAMOHAIBHOTO TMPHPOIOTIOIBG30BaHMs, TOMOJHEHNUSI YHEPTeTHUYECKUX PECYypCOB M COXPAHEHHS IPUPOIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO OTHOIICHUS K TPUPOAEC U CBOEMY 30POBBIO, a TaK)Ke MPUOOPETEHHsS OIBITa
UCIIOJIb30BAHUS MTOJYYeHHBIX 3HAHUHN JUTS NPUHSITUS TPAMOTHBIX PEIICHUN B CUTYalUsAX, CBSI3aHHBIX C XUMHYECKIMU SIBIICHUSAMH.

B yueOHoM muane cpemHero oOmiero oOpa3zoBaHus mpenMer «XuMus» 0a30BOr0 ypOBHS BXOJAUT B COCTaB MPEAMETHOH 00iacTu
«EcTecTBeHHO-Hay4HBIE TPEMETHI.

OOmiee 4yMca0 4acoB, OTBEIEHHBIX U M3YyUeHHUs XUMHM, Ha 0a30BOM YpOBHE CpeAHEro ooero oOpa3oBaHUs, COCTaBiseT 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 yac B Hezeio).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

IIpenmer opranuyeckoil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B MOJYYEHUU HOBBIX BELIECTB U MaTepuanoB. Teopus cTpoeHus
opraHudeckux coequHeHud A. M. BbyrtiepoBa, €€ ocHOBHble moj0keHUA. CTpyKTypHble (OpMYJbl OpraHMYECKHX BellecTB. ['omosnorus,
n3oMepusi. XUMHUECKasi CBsI3b B OPraHMYECKUX COSAMHEHUAX — OAMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenue o KinaccupuUKaMM OpPraHWYecKUX BenlecTB. HomeHkiaTypa OpraHM4ecKUX COEIMHEHHUH (CUCTeMaTHuecKas) |
TPUBUAJIbHBIC HA3BAaHUS BAXKHEUIINX [IPEICTaBUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKClepUMEHTAJIbHBIE METOJAbl H3Y4YEHMs BEIIECTB M MX IPEBpPALICHMI: O3HAKOMJIEHHME C o00pa3laMl OpPraHWYECKUX BEILECTB U
MaTepuajlaMi Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHHMYECKUX BEIIECTB, HAONIOJICHHE M OINMCAaHHWE JIEMOHCTPAI[MOHHBIX OIIBITOB IO
MIPEBPALICHUIO OPIraHUYECKUX BELECTB MPU HarpeBaHuU (IJ1aBjeHHe, 0OyrJIuBaHUE U TOPEHUE).

YrieBoaopoasl

AJNKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHI psia. MeTaH M 3TaH — NMpOoCTeHIne MpeCTaBUTENN aIKaHOB: (PU3NYECKHEe U XMMUYECKHE
CBOMCTBa (peaKLMU 3aMeIeHHs U TOPEHUs ), HaXOXKACHUE B IPUPOJIE, TOJIyYCHHE U IIPUMEHEHHE.

AJNKeHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psii. DTWIEH W MPONWIEH — MpocTeilline MpeACTaBUTEeNH AJIKEHOB: (U3MYECKHEe U
XMMHUYECKHE CBOICTBaA (peakuy T'uApUPOBaHUsI, FAIOTEHUPOBAHNUS, THIpaTallii, OKMCIEHUS U MOJIUMEPHU3alUN), TOJIyYeHUE U IPUMEHEHHE.

Anxanguensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHre, BaXHEHIINE XHMHUECKAE CBOMCTBA (peakius nmoauMmepusanun). [lonydenne
CUHTETUYECKOTO KayyyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKHI psif. AUETHIIEH — MPOCTEHUIINI MpeICTaBUTENb aIKUHOB: COCTaB, CTPOEHHUE,
¢du3nyuecKkre U XMMHUYEeCKHe CBOMCTBA (peakliuy THIPUPOBAHUS, TaIOr€HUPOBAHMS, THApPATAIIH, TOPEHHUSI ), TOTyYeHHE U IPUMEHEHHUE.

Apensl. benszon: cocraB, cTpoeHue, (puznyeckre M XMMHUYECKHE CBOMCTBA (peakiMM TaJOreHUpOBaHMS M HUTPOBAHHS), MOJIY4YEHUE U
npuMeHenue. Toryon: cocmas, cmpoenue, usudeckue u XUMUYecKue coucmea (peakyuu 2aio2eHupo8anus U HUMPOBAHUs), NOTYYeHUe U
npumenernue. TOKCUUHOCTb apeHOB. I 'eHeTnUecKast CBSI3b MEXY YIJIEBOAOPOJAMH, IPUHAIEKAMMYI K PA3IMUHBIM KJIacCaM.

[TpupoaHble MCTOYHMKH YriaeBoJopooB. Ilpupoansiii raz m monytHble HedraHble rassl. Hedtp m e€ mpoucxoxkaenue. CrocoObl
nepepaboTku HedTU: MEperoHka, KpPeKUHr (TepMUYECKH, KaTanuTudeckuil), muponus. [IpoaykTel mepepaboTku HedTH, MX NMPUMEHEHHE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €ro nepepadoTKu.



9KCHCpI/IMeHTaJ'IbHI)Ie MCTOABI M3YUYCHHA BCIICCTB U HX npeBpameHI/Iﬁ: O3HAaKOMJICHHE C 06pa3uaMH Im1acTMacC, Kay4ykoB MU PC3HUHBLI,
KOJUICKIINHU ((Heq)TB» u ((yl"OJ'II)», MOACIIUPOBAHUE MOJICKYJI YIJIECBOAOPOAOB M TaJIOICHOIIPOM3BOAHLBIX, IIPOBCACHUC IPaKTUIECKOMN Da6OTBI:
IMOJIYYCHHEC 3THUIJICHA U U3YUCHUEC €TO CBOMCTB.

Pacuérnble 3anaun.

BbluuciieHuss mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTA PEAKIUH I10
M3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJJHOTO M3 MCXOTHBIX BEUIECTB MM MPOTYKTOB PEAKIUH).

Kucsiopoacoaep:kaue opranuvyeckie coeIuHeHUs

[IpenenpHble OJTHOATOMHBIE CHUPTHL. METaHON M 3TAaHOJ: CTPOCHUE, (U3UUYECKUE M XHUMHYECKHE CBOWCTBA (pEaklMM C AaKTUBHBIMU
MeTaJulaMH, raJIoreéHOBOJOPOAAMHU, TOPEHHE), IpUMEHEeHHe. BoiopogHbIe CBSA3M MEXy MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHOIa U 3TaHOJIA Ha
OpraHu3M 4YejoBeKa.

MHoroaToMHbl€ COUPTHL. DTUICHIVIMKOJIb U TNIMLEPUH: CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOACHUCTBUE CO LIETOYHBIMU
METaJuIaMH, KaueCTBEHHAs peaKIisl Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBHE Ha OpraHu3M 4yenoBeka. [IpuMeneHre riauneputa u STHICHTITUKOJSL.

®deHoII: CTpOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUe cBoiicTBa. TokcuuHoCTh (heHOMNa. [Ipumenenne penomna.

Anpnerunpl U kemowuvi. DPOpMaIbAETHI, AlETANbICTU: CTPOCHUE, (PHU3MUECKHE M XHWMHUYECKHE CBOWCTBA (peakiuM OKHUCICHUS U
BOCCTAaHOBJICHHS, KAU€CTBEHHBIE PEAKINH ), TIOyIEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAsk KMCJIOTBI: CTPOCHHUE, (PU3HUECKUEe U XMMUYECKHE CBOWCTBA
(cBoiicTBa, OOmMe [UIg Kiacca KUCJIOT, peakuus 3Tepudukanuu), moiaydeHue U npumeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
MIPEJICTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOOIIee JeiicTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponns cnoxHbIX 3¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xupos.
buonornueckas poJib JKHpPOB.

VYrneBonbl: cocTaB, KiaccUUKAIUs YIJIEBOIOB (MOHO-, MU- U ToJmMcaxapuabl). [JII0ok03a — MpOoCTEeHIUi MOHOCaXapu: OCOOCHHOCTH
CTPOEHHSI MOJIEKYJIbl, pU3NYecKue M XMMHUYECKHE CBoOWcTBa (B3aumozeiicTBue ¢ ruapokcugoMm menu(ll), okucieHne amMMuadyHbIM PacTBOPOM
okcuaa cepedpa(l), BoccranoBieHue, OpoxKeHHE TIII0KO03bl), HAX0XKIEHHE B IPUpOJie, TPUMEHEeHUe, brosoruueckas posb. @orocunte3. Ppykrosza
KaK M30Mep TIFOKO3BI.

Kpaxman u nemiosno3a Kak npupoHbie noauMepbl. CTpoeHne KpaxMaia U 1esuioiao3bl. Pu3ndeckue 1 XMMHUYECKUe CBOMCTBA Kpaxmaia
(TuapoHN3, KAaUEeCTBEHHAs PEaKIUs C HOJIOM).

DKcIepUMEHTAJIbHbBIE METOABl M3YUEHHs BEIIECTB W WX NPEBpallleHUH: NpoBeJeHHEe, HAOII0JAEHHWE U OMHMCAHHE JIEMOHCTPALMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbBIC PEaKIMH OJHOATOMHBIX CIUPTOB (OKHciIeHue 3TaHoia okcugoM Mmeau(ll)), MHOroaToMHBIX CIIUPTOB
(B3aumopeiicTBue raunepuHa ¢ ruapokcunom meau(ll)), anpaernioB (OKuciIeHHEe aMMHAuHBIM pacTBOpoM okcuna cepebpa(l) u rugpoxcuaom
menu(ll), B3aumonelicTBie Kpaxmalia ¢ H0JI0M), IPOBEICHNE MTPAKTUUECKONW paOdOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.



Pacuérnbic 3amayn.

Brruucienuss 1mo ypaBHEHHI0O XHMHUYECKOW peakIuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU IO
M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB I MPOAYKTOB PEAKIIHH ).

A3oTcojiepKale OpraHudecKue COeAMHEHUSI.

AMUHOKHUCIIOTHI KaK aM(OTEepHBIC OpraHUYecKne coenuHeHus. OU3NYeCcKre 1 XUMUIECKIE CBOWCTBA aMUHOKHUCIIOT (HA MIPUMEpE TIUIUHA).
buonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTumab.

benku kak TpHPOIHBIC BHICOKOMOJICKYIISIpHBIC coenuHeHus. [lepBuUYHAs, BTOPUYHAS W TPETHYHAS CTPYKTypa OeiaKoB. XHWMHUYCCKUE
CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYPALIMS, KAYECTBEHHbIE PEaKIIMK Ha OETKU.

DKCIepUMEHTAIbHBIE METOAbl H3Y4YeHHs] BEIIECTB M UX MpEBpallleHui: HaONIOJeHWE W OMHCAHHE JIEMOHCTPAI[MOHHBIX OIBITOB:
JeHarypaius OeJIKOB IPU HArPeBaHHUH, [IBETHBIE PEAKIIUU OETIKOB.

BbicokomosiekyisipHble coeJUHeHHs

OcCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIMEHb IMOJMMEpPU3AIUH,
cpenHsisi MoJieKyJsipHas Mmacca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHUHN — MOJTUMEPHU3aLIUsl U MTOJTUKOHICHCAITHSI.

DKCIIepUMEHTAILHBIC METOJbI M3yYEHHUS BEIISCTB M HMX MPEBPAIICHUI: O03HAKOMJICHHWE C O0pa3laMH MPUPOTHBIX U HCKYCCTBEHHBIX
BOJIOKOH, TJTACTMACC, KayIyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3arus MexXMIpeIMETHBIX CBsI3€l NP U3yYEeHUH OpraHnyYeckoi XxuMuu B 10 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINUX
€CTECTBEHHO-HAYUYHBIX MOHATUM, TaK U MOHATUMN, ABISIOIIMNXCA CUCTEMHBIMU JUISl OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCcTBEHHO-HAYyYHBIE TIOHATHA: SBJICHHE, HAy4HbI (DaKkT, TUIOTe3a, 3aKOH, TEOpHWs, aHaliW3, CHHTE3, KiIaccudukars,
MEePUOIMYHOCTh, HAOJIOICHHUE, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHHUE.

dusnka: Matepusi, JHEPTHUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, YHEPTeTUUECKHI YPOBEHb, BEIIECTBO, TEJI0, O0BEM, arperaTHOE COCTOSTHUE
BEIECTBA, ((U3NYECKHUE BEIMYNHBI M €IMHUIIBI UX H3MEPEHUSI.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BemeCTB B opraHu3Me, (OTOCHHTE3, OMOJOTHYECKH aKTHBHBIE BerlecTBa (Oemkw,
YTIEBO/IBI, )KUPbI, PEPMEHTHI).

I'eorpacdus: MuHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOMTAEMbIE, TOTLINBO, PECYPCHI.

TexHoNorus: MUIIEBbIE MPOIYKThI, OCHOBBI PAIMOHAILHOTO MUTAHUS, MOIOIINE CPEJCTBA, JEKAPCTBEHHbIE U KOCMETHYECKUE Mpenaparsl,
Marepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



11 KJTACC
ObILIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne OCHOBbI XMMHH

XuMUYECKU# 3n1eMeHT. AToM. Sipo aToMa, U30TOIBL. DIEKTPOHHAsE 0007I0YKa. DHEPreTHYeCKUe YPOBHHU, TIOJyPOBHU. ATOMHBIE OpOUTAIIH,
S-, p-, d- anemeHThl. OCOOCHHOCTH PACIIPENCIICHHS YIICKTPOHOB MO OPOUTAISIM B aTOMaX JICMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS
KOH(Urypanus aTOMOB.

Ilepuognueckuii 3akoH u Ilepumonmyeckas cucrema xumuueckux snemeHToB [[. M. MenpeneeBa. CBsi3p NEpUOIUYECKOTO 3aKOHA H
Ileprognueckoit cucreMbl XUMHUECKUX 31eMeHTOB /. V1. MeHeneeBa ¢ COBpEMEHHON T€OpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0XKHBIX BEIIECTB M0 I'PyNIaM U epruojiaM. 3HaueHHe MepUoANYecKOro 3aKoHa
B Pa3BUTHU HayKH.

CrpoeHue BemiecTBa. XUMUYecKas CBsi3b. BHIlbl XUMUYECKOW CBA3M (KOBAJEHTHAsl HEMOJISIPHAS M MOJSpHAas, MOHHASA, METAJIIMYECcKas).
Mexanu3mbl 00pa30BaHUs KOBAJICHTHOM XUMHUYECKON CBs3uM (OOMEHHBIM W JOHOPHO-aKLIENTOpHBIN). Bomopomnas cBs3b. BaneHTHOCTS.
DneKTpooTpUulaTeTbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAJUIMUECKHUX PELIETOK.
3aBUCHUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIUINYECKON PEIIETKH.

ITonsaTtue o nucnepcHbIX cuctemax. MIcTMHHBIE M KOJUIOMIHBIE pacTBOPHI. MaccoBasi 10J1s BELIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coenHenuil. HomeHnknarypa HeopraHMuecKuX BellecTB. | eHeTndeckas CBA3b HEOPraHUYECKHUX BEILECTB,
MIPUHAUICKAIUX K PA3JIMYHBIM KJIACCaAM.

Xumnyeckas peaknus. Knaccuduxanus XMMHUECKHUX PEAKIM B HEOPraHWYECKOM M OpPraHMYECKOM XMMHHU. 3aKOH COXPAaHEHHUS MaccChl
BEILIECTB, 3a4KOH COXPaHEHUS U NIPEBPAILLECHHS SHEPTUU IPU XUMUYECKUX PEAKLIHSX.

CKOpOCTh peakInu, e€ 3aBUCUMOCTh OT pa3audHbIX (akTopoB. OOpaTUMbIe peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOPhI, BIUSIONINE HA
COCTOsIHME XuMH4eckoro paBHoBecus. [Ipnanun Jle Harense.

Onexrponutuyeckas aucconuanus. CuipHble M cialble 3MeKTponuThl. Cpea BOAHBIX PACTBOPOB BEIIECTB: KHUCIHAs, HEUTpajbHasd,
LIEJI0YHas.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcIepUMEHTaIbHbIE METO/Ibl M3Y4YEHHUsl BEIIECTB M MX MpeBpalleHHid: nemMoHcTpaius Ttadbmun «llepuonnyeckas cucreMa XMMHUYECKHX
anemenToB J[. . MenneneeBay, nsydenue Mojeneil KpUCTAIIMYECKUX PEeIIETOK, HAOII0eHHE U OITMCaHNe IEMOHCTPAIIMOHHBIX U Ja00paTOPHBIX
OIIBITOB (pa3/10’KEHUE MEPOKCUA BOAOPOAA B IPUCYTCTBUH KaTalu3aTopa, ONpeAesICHHE CPebl PACTBOPOB BELIECTB C MOMOIIbIO YHUBEPCAILHOTO



WHJIUKATOpa, PEaKlUd HMOHHOIO OOMEHA), IMPOBEICHHE MPAKTUYECKON paboThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMHYECKOM
peaKuumn».

Pacuérnnie 3amaun.

Pacu€rsl 10 ypaBHEHUAM XUMUYECKUX PEAKLIHI, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM MTOHATHS «MACCOBas
JIOJISI BEIIESCTBAY.

Heoprannueckasi xumust

Hemeramner. [Tonoxxenne HemetaimoB B Ilepuoamueckoit cucreme xumudeckux anemeHToB JI. . MenieneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. Du3nyueckre CBONCTBA HEMETANIOB. AJUIOTPOIKS HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIJIOB (TaJIOT€HOB, Cephl, a30Ta, ¢ocdopa, yriepoaa U KpeMHHUS) U UX COCTUHEHUH (OKCHUIOB,
KHCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUM ).

[IpumeHeHne BaXHEUIIINX HEMETAJIOB U UX COCAMHEHHUMN.

Meramnbl. [lonoxenune meramoB B Ilepuommueckoit cucreme xummuueckux annemeHTtoB . M. MengeneeBa. OcoOEHHOCTU CTpOEHUS
AEKTPOHHBIX 000JI09eK aTOMOB MeTayuioB. Obmue (hu3udeckne cBoicTBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMUYCCKUHN DS HAPSIKCHUA
METaJIJIOB.

XUMHYECKHE CBOMCTBA BaXXHEHIIUX METAJJIOB (HATPUM, KA, KajdbllMid, MarHuil, aJlOMUHUH, IHUHK, XpOM, JKeNIe30, MeIb) U HUX
COCIUHEHMH.

O6mue cnocoObl monydeHus: MeTauioB. [IpruMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCcrepuMeHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAIlleHUI: U3ydeHne KOJIEKIUU «MeTabl U CIUIaBbl», 00pa3lioB HEMETAIUIOB,
pelleHre SKCIepUMEHTANBHBIX 3aja4, HaOMI0JCHUE U OMKCAHNE JIEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHUIA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U MIEI0YEH, KaYECTBEHHBIE PEAKIIMY Ha KATUOHBI METAJLJIOB).

Pacuérnnie 3a1aum.

Pacuéter maccel BemecTBa Ui 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYaCTBYIOUIUX B
peaKIu BEIIeCTB, pacy€Thl Macchl (00BEMA, KOTUYECTBA BEIIECTBA) IPOYKTOB PEAKIIMH, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHA U JKH3HD

Ponp xumMuu B obecriedeHHH SKOJOTHYECKON, DHEPreTUYECKOW W MHIEBON 0e30MacHOCTH, Pa3BUTHH MeIulUHBL. [loHSATHE O HayYHBIX
MeTO/ax MO3HAHMS BEUIECTB U XUMUYECKUX pEaKIIUil.

[IpencraBnenust 06 OOIMKX HAYYHBIX IPUHIIUITAX MPOMBIIUICHHOTO MOTYYCHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MUpE BELIECTB M MAaTE€pUAlOB: BAKHEWILNE CTPOUTENbHBIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepUalibl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTEePHAJIbI IJIs AJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHNYECKUE U MUHEPAIbHBIC YIOOpEHHS.



XuMHs U 310pOBbE YEIOBEKA: IPaBUiIa UCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENaparoB, MpaBuia 0€30IaCHOTO MCIIOJIb30BaHMs MpEenapaToB
OBITOBOM XMMMHU B TIOBCEHEBHOM KHU3HH.

MexnpeameTHble CBSI3H.

Peanuzanus MEXIpEIMETHBIX CBA3EH NMPU U3YUYEHUH OOIIECH U HeOpraHU4ecKo XuMHHU B 11 Kitacce OCyIIeCTBIISICTCS Yepe3 UCIOIb30BaHHUE
KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHUCTEMHBIMHU JJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LAKJIA.

OOme ecTeCTBEHHO-HAyYHBIE MOHATHUS: HAy4YHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CHHTE3, KIACCH(HUKAIHSA, MEPUOJAUIHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICIUPOBAHKE, U3MEPEHHE, SIBICHUE.

®dusuka: Marepus, SHEprus, Macca, aroM, 3JIEKTPOH, IPOTOH, HEWTPOH, MOH, M30TON, PaJHMOAaKTUBHOCTb, MOJIEKYJA, YHEPIeTUYECKUI
YPOBEHb, BEILIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NUECKUE BEIMUUHBI U €IUHULIBI UX U3MEPEHMSI, CKOPOCTb.

buonorus: kierka, opraHusmM, sKocucTemMa, buocdepa, Makpo- U MUKPOJIEMEHThI, BATAMHHBI, 0OMEH BEILLIECTB B OpPraHU3ME.

I'eorpa¢us: MuHepasbl, FOpHbIE IOPOJIbL, [T0JIE3HBIE HCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonmorusa: XUMHYECKas IPOMBIIIEHHOCTb, METAJUIYypPIus, NPOU3BOJACTBO CTPOUTEIBHBIX MATEpUATIOB, CEIbCKOXO35HCTBEHHOE
MIPOU3BOJICTBO, THILEBAs MPOMBIIUIEHHOCTH, (papManeBTHYECKasi MPOMBIIIJICHHOCTb, TIPOU3BOJCTBO KOCMETUYECKUX IMPETapaToB, MPOU3BOACTBO
KOHCTPYKIMOHHBIX MaT€pUaJOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjJbTaTaM OCBOSHHS OOYYAIOIIMMHCS MPOTPaMM CpETHEro oO0Iero ooOpa3oBaHUs
(IMYHOCTHBIM, METANpPEIMETHBIM M TMpeAMETHbIM). HayuHo-meToanueckoit OCHOBOWM uisi pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CPETHEro OOIIero 0Opa30BaHUS SABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CUCTEMHO-IEATEILHOCTHBIM TOJIX0/I0M B CTPYKTYPE JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUs» Ha YpPOBHE
CpeHero o01ero 00pa3oBaHus BbIIEIEHBI CIECIYIOIINE COCTABIISIOLIUE:

OCO3HaHUE OOYYaIOIMMUCS POCCHICKON TpakJaHCKOW HACHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH U
CaMOONPEEIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUN JIMYHOCTH HAa OCHOBE KJIIOYEBBIX IEHHOCTEH M MCTOPUUYECKUX TPaauluil 6a3oBoi
HAyKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYAOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JIEATEIHHOCTH I[EHHOCTHO-CMBICJIOBBIMU yCTaHOBKAMHU,
MPUCYIIMMHU [IETTOCTHOW CUCTEME XUMUYECKOT0 00pa30BaHUs;

HaJU4He MPaBOCO3HAHUS DKOJIOTHYECKON KYIbTYPhl U CTIOCOOHOCTH CTaBUTH [EIH M CTPOUTH )KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOCHHS TMpeaMeTa «XHUMHUs» JIOCTUTAIOTCA B €IMHCTBE Y4eOHOW M BOCHUTATEIBHOW JACATEIHHOCTH B
COOTBETCTBHUU C TYMaHUCTUYECKUMH, COIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTAMH U HJEATAMH POCCHUHCKOTO T'PaKIaHCKOTO
oOmiecTBa, MPUHATHIMU B OOIIECTBE HOPMaMU M TpPaBUJIAMH TOBEJEHUS, CIOCOOCTBYIOIIMMH TpPOIlECCaM CAaMOIMO3HAHHS, CAMOPAa3BUTHUS U
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0YUYAIOIIUXCSI.

JIM4HOCTHBIE pPe3yabTaThl OCBOCHHS TpeaMeTa «XHUMHUS» OTpaxkaroT CHOPMHPOBAHHOCTH OMNBITA IMO3HABATEIHHOW M MPAKTHUECKON
NEeSITeIbHOCTH 00YJAIOIIUXCS 10 peaTu3alliu MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HAHUS 00YJAIOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY H IMPABOIIOPSIIKY;

MIPEACTABJICHUS O COIMAIBLHBIX HOPMaX U MpaBUaX MEKIUNIHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW NEATETLHOCTH MPHU CO3/IaHUM YUEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W MO3HABATEIBHBIX 3a7ad,
BBITIOJTHEHUH XUMHUYECKHUX IKCIIEPUMEHTOB;



CIOCOOHOCTH TMOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTMKY M apryMEHTHI APYIHX NPH aHAIW3€ pa3IMYHbIX BUAOB Y4eOHOM
JESITENIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HacJIeJUI0 OT€YECTBEHHON XUMMH;

YBa)KEHUS K IPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTHUECKOTO IPUMEHEHHsI XUMHUHU, OCO3HAHUS TOTO, YTO JIOCTH)KEHUS HAYKH €CTh
pe3yabTaT ATUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPY/Aa YUYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEJIbHBIX MOTHUBOB B MOJYYEHHUU U MOCIEAYIOIIEM aHaiu3e MH(GOpMaIUKM O MepeJoBbIX JTOCTUKEHUSAX COBPEMEHHOU
OTEYECTBECHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEIACHMUS;

CIIOCOOHOCTH OIIGHUBATh CHUTYAllMH, CBS3aHHBIC C XMMHUYECKHMH SIBICHUSAMH, ¥ TMPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTHPYSACH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE U IOCTYNKM CBOMX TOBapHIIEH C MO3ULMIA HPABCTBEHHBIX M HPABOBBIX HOPM U OCO3HAHHE
MOCTEJICTBUM 3THUX MOCTYIIKOB;

4) popMupOBaHMSA KYJIBTYPHI 310POBbS:

MOHMMaHMsI ILIEHHOCTeH 370poBOro M Oe3omacHoro obpas3a >KM3HH, HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
($u3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

co0roieHUs TTpaBuIl 0€30MacHOro oOpallleHus C BeIleCTBaMU B ObITY, IOBCEITHEBHOM JKU3HU U B TPYAOBOI 1€ATEIbHOCTH;

MOHUMAaHUS LIEHHOCTH MpaBWJ WHIWBUIYaJbHOTO M KOJUIEKTUBHOTO O€30IaCHOrO IMOBEACHMSI B CUTYAIUSX, YTPOXKAIOUIMX 3/0pPOBBIO U
JKU3HU JIIOICH;

OCO3HAHMS MOCJIEICTBUM U HETIPUATUS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aJIKOroJisl, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BHIAX
JESTENBHOCTH;

YCTQHOBKH Ha aKTMBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHOM HAaIpaBICHHOCTH (B paMKax CBOETo Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUEHHIO podeccuil pa3TuyHOro poja, B TOM YHCIIe HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH;

yYBaXXeHUsI K TPYJLY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHAMBHIYaJIbHON TpaekTopuu oOpa3oBaHUs, OyAyuiell mpodeccuu W peain3aluyd COOCTBEHHBIX
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U MOTPEOHOCTEN 00ILECTBa;



6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

9KOJIOTHYECKH 1[EIeCO00Pa3HOr0 OTHOMIEHUS K PUPOJIE, KAaK UCTOYHHKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAHUS TI00ATBHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKHX MPOIECCOB HA COCTOSIHHE TMPUPOTHOW H
COLIMAJIBHOMU CPEJIbL;

OCO3HaHUS HEOOXOAMMOCTH UCIIOIb30BAHUS TOCTHIKCHUN XMUMHH JIJIs1 PEIICHHsI BOIIPOCOB PAIIMOHATIBLHOTO TPUPOIOTIOIb30BaHHUS;

AKTUBHOTO HENPUATHS NCUCTBUH, MPUHOCAIIUX BpPEI OKPYKAIOIICH MPUPOJHON Cpelle, YMEHHS IPOTHO3WPOBATh HEOJIArompUsTHHIC
9KOJIOTUYECKHE MTOCICACTBUS IPEANPUHUMACMBIX JICUCTBUI U MPEIOTBPAIIATh HX;

HAJIM4YUS Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, HKOJIOTMUYECKON KYIbTYpbI, OMBITa JESTEIBHOCTH JKOJIOTHYECKOM HAINpaBICHHOCTH,
YMEHHSI PYKOBOJICTBOBAaThCS HMH B II03HABATEIHHONW, KOMMYHHUKATHBHOW W COIMAJILHOW IPAKTUKE, CIHOCOOHOCTH W YMEHHUS AaKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBEHHON NIPAKTHKHWY;

MOHUMAaHUS CIeNU(DUKH XUMUU KaK HayKd, OCO3HaHHUS €€ poiu B (OPMHUPOBAHHH PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JIaHUU
[[EJIOCTHOTO TPEACTaBICHUS 00 OKpYXKAIolIeM MHpE KaK O €JUHCTBE MPUPOIbl U YeIOBeKa, B MO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH u
pelieHny mpobiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJI1 COBPEMEHHON [MBUIU3AIMHU: B €€ TYMaHUCTUYECKOM HAMPaBICHHOCTH U BAKHOUM pOJH B
CO3JJaHUM HOBOM 0a3bl MaTepHAILHOW KYJIbTYpbI, PEIICHUH TI00adbHBIX MpPOOJEeM YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKON, TUIICBON U IKOJIOTHYECKON 0€30MaCHOCTH, B Pa3BUTUN MEAMIIMHBI, 00€CTIEUeHNH YCIOBUN YCIICIIHOTO TPY/Aa U DKOJIOTHIECKU
KOMQOPTHOMH XKM3HU KKJIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: IMOHWMAHHMs CYIIHOCTH METOJOB IMO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJyYyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEr0 MHUpA M MPOUCXOMANIMX B HEM H3MEHEHHH, YMEHUS
nenath 000CHOBAaHHBIE 3aKITIOYCHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS JAHHBIX C [ETbI0 TOTYYSHHS IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIIOIB30BATh XUMUYECKUE 3HAHUS IS PELICHUS MPOOIeM B pealbHBIX )KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATENbCKOM AESITENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHHUIO M CaMOOOPA30BAHHIO, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHUH 10 XUMUU B
COOTBETCTBHUH C )KM3HEHHBIMHU TTOTPEOHOCTSIMHU;

HWHTEpeca K 0COOCHHOCTSIM TPY/la B pa3NuyHbIX chepax mpodhecCuoHaATBHON eATeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI



MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHUS YIeOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC IS (OPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyYHbIC TOHSATHS,
OTpaXKaIKe IEIOCTHOCTh HAYYHON KapTUHBI MUpa W CHEIH(HUKY METOJOB IO3HAHWS, HCIIONB3yeMbIX B €CTECTBEHHBIX HayKax (Marepwus,
BEILIECTBO, DHEPTHUs, SBJIICHHE, IMPOIECC, CHCTEMa, HAY4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsI, HMCCIEIOBaHUE,
Ha0II0IcHUE, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

yHHUBEpCAIbHbIE y4ueOHbIe JelicTBUA (MIO3HABaTeNIbHbIE, KOMMYHHKATHUBHBIC, pETyIsATUBHBIC), oOecneunBaromue (HopMHUpOBaHHE
(YHKIIMOHATBHOW IPaMOTHOCTH M COITMAIBHOI KOMITETEHIIUN 00yYaroInXCs;

CIIOCOOHOCTh OOYYaroIIMXCs UCIOJIb30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC
JICWCTBUSA B IO3HABATEILHON U COUUAIIBHON MPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU Yy4E€OHBIMH TO3HABATEIbHHIMA, KOMMYHHMKATUBHBIMH U
PEryJIsTUBHBIMU JEHCTBUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEJIbHBIMH JAEHCTBUAMM:

1) 6a3oBble JIOrHYecKHUe AeiCTBHS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNsaTh UMM JeATEIbHOCTH, 3a/JaBas MapaMmMeTpbl M KPUTEPUH HUX JIOCTHKEHHUS, COOTHOCHUTH pE€3YyJbTaThl JEATEIBHOCTH C
IIOCTaBJICHHBIMU ICIISIMHU,

KCMOJIb30BATh TP OCBOCHUY 3HAHUM MPUEMBI TIOTUMYECKOTO MBIIUICHUS — BBIJIETATh XapaKTePHbIC MPU3HAKU MOHATUNA M YCTAHABJIMBATh UX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHS U1 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIINHU BEIIECTB U XUMHUYECKUX PEaKIIHil;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEXIY NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pACCYKIEHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IO AHAJIOTHMH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHBOpPEYHS B
paccMaTpuBaeMBbIX SIBICHUSIX, (DOPMYIUPOBATH BHIBOJBI M 3aKITIOUCHHUS,

MPUMEHITh B TMPOIECCE IMO3HAHUS, HCIONb3yeMble B XUMHHU CHMBOJHYECKHE (3HAKOBBIE) MOJIENH, MPEeoOpa3oBHIBATH MOCIbHBIC
MPEJICTABICHHUS] — XUMUYECKHI 3HAK (CHMBOII) dJIEMEHTa, XUMUYecKas popMylia, YpaBHEHHE XMUMUYECKOW PEaKkIuu — MpPU PEUICHHH Y4eOHBIX
MO3HABATEJIbHBIX W MPAKTUYECKUX 3a]ay, NMPUMEHSATh HA3BAHHBIE MOJICIbHBIC TPEIACTABICHUS U1 BBIABICHUA XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

2) 6a30BbIe MCCJIEA0BATEIbCKHE TEHCTBHUS:

BJIaJIETh OCHOBAMHU METOJ/IOB HAYYHOT'O MTO3HAHMS BEILIECTB U XUMHUYECKUX PEAKIINN;



(GbopMyIHMpOBATH LENU U 33/1a4H UCCIIECOBAHUS, UCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOSTENILHO C(HOPMYIMPOBAHHBIE BOIPOCH] B KAUECTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI JUIs (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HaBBIKAMM CAMOCTOSITEJIbHOTO IIJJAaHUPOBAaHUS U IPOBENCHUS YUYEHMUECKHUX SKCIIEPUMEHTOB, COBEPLIEHCTBOBATb YMEHHUS
HaOII0AaTh 3a XOJOM IPOLECCa, CaMOCTOSTENLHO IMPOTHO3UPOBATH €ro Pe3yibTar, (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHMS, COCTABIATh 00OCHOBAHHBIM OTUYET O MpOAEIaHHOMN padoTe;

IpUOOpETaTh OMNBIT YYEHUYECKOW HCCIIEOBATEIbCKOM M IMPOEKTHOW JEATENbHOCTH, HPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pEIlIEHUs MPAKTHUECKUX 3ajiay, IPUMEHEHHIO pa3IMYHbIX METO0B O3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(POpPMAaIWU (HAYYHO-TIOMYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJACp)KaHUS, CIPAaBOYHBIC
nocobusi, pecypcel MHTepHeTa), aHaNM3UPOBATh HH(POPMAIUIO PA3NIUYHBIX BHIOB W (OpM TpeacTaBieHUs, KPUTUYECKH OLIEHUBATH €&
JIOCTOBEPHOCTb U HEITPOTUBOPEUNBOCTD;

(GbopMyIHpOBATH 3aIIPOCH U IPUMEHSTH Pa3IMYHbIC METO/IBI IIPH MTOMCKE U 0TOOpe HH(POPMAITNH, HEOOXOAUMOM IS BBITIOIHEHUS YIEOHBIX
3ajJja4 ONpeaesIEHHOTO THIIA,;

MPUOOPETATh OMBIT UCIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (hopMy mpejacTaBieHuss nHpopMmauuu (cxembl, rpadyKu, AUarpamMMbl, TaOIULbI, PUCYHKH U
JpyrHe);

HCIOJIb30BaTh HAyYHBIN A3BIK B KAUECTBE CPEICTBA MPH paboTe C XMMUUYECKON HHPOpMAIIHel: MPUMEHATh MEKIIpEIMETHbIE ((hU3nUecKue u
MaTeMaTHUYeCKHEe) 3HaKU U CUMBOJIbI, (hOpMyIibl, a0OpeBUATypbl, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISIIHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYILECTBY OOCYXJaeMOW TeMbl B XOJle JTUallora W/WIM AUCKYCCHM, BBICKA3bIBaTh WAEH, (HOpPMYyIUpOBaTh CBOU
IIPETIOKEHUS OTHOCUTEIBLHO BBITIOJHEHUS NPEAJIOKEHHOM 3aauu;

BBICTYIIATh C MIPE3EHTAIIMEN pPE3yNIbTaTOB [T03HABATENBHON JEATEIBHOCTH, MOIYYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHUKAMHU
IIPU BBIOJHEHUH XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUYECKONW pabOTHI 10 UCCIIE0OBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, peaan3aluu y4eOHOro
poeKTa U (GOPMYJIMPOBATh BBIBOABI MO PE3yIbTaTaM MPOBEAEHHBIX HCCIETIOBAHUN MTyTEM COTJIACOBAHUS MO3UIMK B X0/1€ 00CYXJIeHUs 1 0OMeHa
MHEHUSIMHU.

OBiajeHne YHMBePCAJIbHBIMHU PeryJsiTUBHBIMU 1eiiCTBUAMM:



CaMOCTOATEJIBHO IIJIaHUPOBATH U OCYILECTBIIATH CBOIO IT03HABATEIBHYIO I€ATEIBHOCTD, OIpeaeisasa €€ Leau U 3a1a4l, KOHTPOJIMPOBATh U 110
Mepe HeOOXOMMOCTH KOPPEKTHPOBATH MpeAIaraeMblii alTOPUTM JACHCTBUI MPU BBHIOJHEHUN YYEOHBIX M MCCIEIOBATENIbCKUX 3a/1a4, BHIOMPAThH
Hanbonee 3¢ (HeKTUBHBIN CIIOCO0 UX PEIICHUs C YYETOM MOIYUYEHHUS HOBBIX 3HAHUHN O BEIIECTBAX M XMMHUYECKUX PEaKLUsIX;

OCYULIECTBJIATH CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmMeTHbIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUH O XMMHUYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, POJIM XUMHUH B TO3HAHUU
SBJIGHUN NPUPOJbI, B (POPMUPOBAHUHU MBIIIEHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHONM IPpaMOTHOCTH, HEOOXOAMMOM JUIsl pElICHHUs
MPAKTUYECKHX 3aJ1a4 U IKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M MPUPOTHON CPEIE;

BJIaJICHHE CUCTEMOI XMMHUYECKUX 3HAHWU, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOUINE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JICKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKas CBA3b, CTPYKTypHas ¢popmyia (pa3BEpHYyTas U COKpalIEHHAas),
MOJIb, MOJISIpHAsI Macca, MOJISIpHBIA 00BEM, YTIepoIHbIN CKeJleT, (yHKIMOHATIbHAS TPYIIa, paJuKal, U30Mepusi, H30Mepbl, TOMOJIOTHYECKUH ps L,
TOMOJIOTH, YIJIEBOJAOPOBI, KHCIOPOA M a30TCOAEpXkalllue COEAUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHMS); TEOpPUU M 3aKOHbI (TeOopusi CTPOEHMsI opraHMdeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEKaIHe B OCHOBE NMOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, (PaKTOIOrMUecKre CBEIEHUSI O CBOMCTBAX, COCTABE, MOJYYEHUH U O€30IaCHOM MCIOIb30BaHUN BAXKHEUIITUX OPraHUYECKU X
BEIIECTB B OBITY U MPAKTUYECKOH e TETbHOCTH YellOBEKa,

C(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPHU3HAKK TOHATHH, YCTaHAaBIMBAThb WX B3aMMOCBS3b, MHCIOJIH30BaTh
COOTBETCTBYIOIIME TIOHATHS ITPU ONTMCAHUH COCTAaBa, CTPOEHUS U MPEBPAILEHN OPraHUYECKUX COEIUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsSi COCTaBJICHUS MOJEKYJSPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIéHHoi) GopMysl OpraHNYEeCKUX BEIIECTB U YPAaBHEHMH XMMUYECKUX PEaKIUil, N3rOTaBIMBATH MOJEIN MOJEKY1 OPraHMYECKUX BEIIECTB
JUTS UIUTIOCTPALIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUHN YyCTaHABIMBAaTh MPUHAJIEKHOCTh H3YYEHHBIX OPraHMYECKUX BELIECTB IO WX COCTaBy M CTPOEHHUIO K
oTnpeeNIEHHOMY KJacCy/TpyIie coelnHEeHuN (YIriieBOJA0POIbl, KUCIOPO U a30TCOAEPKALINE COSAMHEHUS, BHICOKOMOJIEKYIISIPHbIE COEIUHEHNS),
naBaTh UM Ha3BaHWs 1o cuctemarndeckor HoMmeHkinatype (IUPAC), a takxke mpuBOAWTH TPUBHAIBbHBIC HAa3BAaHUS OTICIBHBIX OPTaHUYECKUX



BEIIECTB (3TWJICH, NMPOMNMJICH, aleTHJICH, STHJICHTINKOb, TIHLUEPUH, (eHOd, (GopManbIerus, aueTaabIerda, MypaBbHHAs KHCIOTa, YKCYCHas
KHCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KHCIIOTa, TIII0K03a, (PPYyKTO3a, KpaxMall, LeJII0I03a, TIHUIHH);

c(OPMHPOBAHHOCTH YMEHUS ONPEACIATh BUbl XUMUYECKOH CBSA3H B OPraHUYECKUX COCTMHEHUAX (OIMHAPHBIC M KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUSI TNPHUMEHATH MOJOXKEHHUS TEOPUU CTPOCHHUSI OpraHmdeckux BemecTB A. M. ByriepoBa mist oObscHEHUS
3aBHCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS] MACChl BEILIECTB;

c(OPMHPOBAHHOCTL YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHHE, (PU3MUECKHE M XMMUYECKHE CBOICTBA TUIMYHBIX IpeJCTaBUTENIEH
pa3IMYHbIX KJIACCOB OpPraHUYECKUX BELeCTB (METaH, 3TaH, 3TUJIEH, IPOIWIEH, aleTuiIeH, Oyraauen-1,3, metmiOyraaueH-1,3, OeH3011, MEeTaHOI,
3TAHOJI, STUICHIJIMKOJIb, [IMLEPUH, (EHOI, alleTalbJeru]], MypaBbuHasi U YKCYCHasl KUCIIOThI, IJIF0OK03a, KpaxMall, LIeJUII0I03a, aMUHOYKCYCHas
KHMCJIOTa), WJUIIOCTPUPOBATh T'€HETHUYECKYIO CBS3b MEXAY HUMM YPaBHEHHUSMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKUUil ¢ HCHOJIb30BAaHUEM
CTPYKTYPHBIX (GOpMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPhsi (HE(Th, MPHUPOJHBINA Tra3, Yroyib), CIOCOOBI HX
nepepadoTKU U MPAKTHUECKOE IPUMEHEHHE TIPOTYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMH MPOBOAMUTH BBIYMCICHHS IO XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BELIECTBA
WIN IPOAYKTA PEAKIMU IO U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUH);

c(OPMHPOBAHHOCTh YMEHHUH BIIAJETh CUCTEMOI 3HaHMH 00 OCHOBHBIX METO/AAaX HAyYHOTO IO3HAHMS, WUCHOJb3YEMBIX B XMMHUU MpU
M3YyYEHHUH BEIIECTB U XMMUYECKUX SIBICHUH (HaOJt0eHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJEIMPOBaHHE), UCIIOIb30BATh CUCTEMHbIE XUMUYECKHE
3HAHUA JUISL IPUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUI COOIIOAATh NMpaBuIiIa MOJIb30BaHM XUMUYECKON MOCY0N U J1a00paTOpHBIM 000pyI0BaHUEM, a TaK)Ke MpaBHIia
oOpallleHusi C BeIIeCTBAMU B COOTBETCTBUM C MHCTPYKLHSAMH IO BBIITOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATh W BBINOJHATH XMMHMUYECKUN HKCHEPUMEHT (IPEBpAIleHHs OPraHMYeCKUX BEUIECTB IMpU
HarpeBaHUH, IOJIyYCHHE JTUJIEHA M H3yYeHHE €ro CBOMCTB, KaueCTBEHHbIE PEAKIMHU OPraHMYeCKHX BEIECTB, JAEHATypauus OelKoB Mpu
HarpeBaHUU, [[BETHBIC PEAKLIUU OEITKOB) B COOTBETCTBUU C NMpaBHJIAMH TEXHUKH 0€30MaCHOCTH NMPH OOpAIIeHUH C BEIIECTBAaMH U J1a00paTOpHbIM
00OpyZ0BaHUEM, MPEACTABIATh PE3yAbTaTbl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucH ypaBHEHMH COOTBETCTBYIOIIUX pPEAKIUHA U
(bopMyIMpOBATH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU aHAJIU3UPOBATh XUMHMUYECKYIO HH(OpMAIHIO, MOJy4aeMyl0 M3 Pa3HbIX UCTOUYHUKOB (CpelcTBa
MaccoBoi uHpopmanuu, HTepHET U apyrux);

Cc(OPMHPOBAHHOCTh YMEHHUH COOJIIOAATH MPABUJIA HKOJOTHYECKHU 11€7€CO00pa3HOro MOBEJAECHUS B OBITY U TPYJOBOH AEATENBHOCTH B LIEISAX
COXPAHEHHUS CBOETO 37I0POBbSl U OKPYXKAIOLIEH MPUPOAHOI Cpelibl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBHUS HA >KUBbIE OpPraHU3MBbI ONpeAeNEHHBIX



OpPraHMYECKUX BEILIECTB, MOHMMas cMblca nokasarens [1/IK, moscHATe Ha npuMepax crocoObl YMEHbBIIEHUS W NPEIOTBPALICHUS] UX BPEIHOIO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA;

JIIsL 06yqa10nmxc;1 C OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3O0POBbA: YMCHHC INPUMCHATL 3HAHHUA 06 OCHOBHBIX JOCTYIHBIX MCTOAAX
II03HaHHUA BCIICCTB U XUMHYCCKHUX SIBJIGHI/If/'I;

JUIS CJETIbIX U CIa0OBUAAIINX OOYYAIOIIMXCS: YMEHHE UCIOIb30BaTh pelbeHO-TOUeUHYI0 cucTeMy obo3HaueHuil JI. Bpaiins ans 3anucu
XUMHYECKHUX (HOPMYIL.

11 KJIACC

[IpenmMeTHBIe pe3ybTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMuUs» OTPaXKaroT:

c(OPMHPOBAHHOCT TIPEICTABICHUI: O XMMHYECKOH COCTaBIISIOIICH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, POJIM XUMHH B IO3HAHHUU
SBJIGHUN NPUPOJbI, B (POPMUPOBAHUHU MBIIIEHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHONM IPpaMOTHOCTH, HEOOXOAMMOM JUIsl pElICHHUs
IPAKTUYECKHX 33/1a4 U IKOJOTMUECKH 0OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IPUPOJIHON Cpese;

BJIaJICHHE CHCTEMON XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAratoIye MOHATUS (XMMUYECKHH 3JIEMEHT, aToM, U30ToIl, S-, P-,
d- aymexTpoHHBIE OpPOMTAINM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJSIPHBIH OO0BEM, BAJCHTHOCTB, JJIEKTPOOTPUIATEIBHOCTh, CTEICHb OKHCICHHS,
XMUMHYECKas CBA3b (KOBAJEHTHAas, MOHHAs, METAJNIMUECKasi, BOJOPOAHAs), KpUCTAIUIMYECKasl pEeIIETKA, TUIIbI XMMHMUYECKHX pPEaKLui, pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOIUTHYECKAs] TUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON peakliy, XUMHUYECKOEe
PaBHOBECHE); TEOPHH U 3aKOHBI (TCOPHS IEKTPOJIUTUUECKON TUCCOIMAINH, Iepuoaudeckuii 3akoH J[. . MenneneeBa, 3aKkoH COXpaHEHHUST MaCChl
BELIECTB, 3aKOH COXPAHEHHs M MPEBPALICHUS SHEPrUM NpPU XUMHUYECKHUX PpEaKIHsX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHUSI IPUUMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (PaKTOJIOIMYECKUE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUU M O€30MaCHOM HCMOJIb30BAHUHN BaKHEHIINX HEOPraHMUYECKUX BEIIECTB B OBITY M NMPAKTUYECKOH NEesATEIbHOCTH
YeNI0BEKA;

C(OPMHPOBAHHOCTh yYMEHHUH BBIABIATH XapaKTepHbIE MPU3HAKK T[OHSATUH, YCTaHABIMBATh UX B3aUMOCBSI3b, HCIOJb30BATh
COOTBETCTBYIOIME TIOHATHUS ITPU ONIMCAHUH HEOPTaHMUYECKUX BEIIECTB U X IIPEBPALICHMUI;

c(OPMHPOBAHHOCTh YMEHUI HCHOJB30BaTh XMMUYECKYIO CHMBOJIMKY JJISi COCTaBICHHsS (POpPMYIN BEIIECTB M YpaBHEHHH XHUMHYECKHX
peaknwmii, cucremarndeckyto HomeHkinarypy (IUPAC) w TpuBManmbHBIE Ha3BaHHS OTHCIBHBIX HEOPTaHWYECKHWX BeHIeCTB (YyrapHbIi ras,
YTJIEKUCIBIN Ta3, aMMHUaK, raiéHasi U3BeCThb, HerauéHasi U3BeCTh, IUThEBAsl CO/1a, MTUPUT U IPYTHUE);



C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ OIPCACIIATh BAJICHTHOCTD U CTCIICHDb OKHUCJICHUA XUMUYCCKUX 3JICMCHTOB B COCAMHCHUAX Pa3JIMYHOI'0 COCTAaBa,
BHJI XUMUYECKON CBsI3M (KOBAJICHTHAsl, MOHHAsI, METAJUIMUECKasi, BOJOPOJIHAS) B COCAMHEHUSAX, TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO
BellleCTBA (aTOMHAs!, MOJICKYJIIpHAsl, MOHHAsS, METAJUIMYECKAsT ), XapaKTep CPe/Ibl B BOJIHBIX pACTBOPaX HEOPTaHUUECKUX COCAMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI YCTAHABIUBATH MPUHAJICKHOCTHh HEOPTaHUYECKHUX BEIIECTB MO0 UX COCTaBY K OMPEICIEHHOMY KJIacCy/TpyIie
COCIMHEHMH (ITPOCTHIC BEIECTBA — METAJIBI 1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHHMS, KUCIOTHI, aM(OTEPHBIC THIAPOKCHU/IBI, COJIH);

c(hOPMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICH Tepuogudeckoro 3akoHa J[. WM. MeHngeneeBa W JAEMOHCTPUPOBATH  €rO
CHUCTEMAaTU3HPYIOIIYIO, OOBSICHUTENbHYIO M POTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3JeMeHTOB |1—4 mepuonoB llepuoanueckoit
cucTeMbl xuMudeckux 3nementoB J|. M. MenzaeneeBa, HCIOb3ysl MOHATHSA «S-, P-, d-DJICKTPOHHBIC OpPOUTAIMY», «IHEPreTUUECKHE YPOBHWY,
O6T)$ICH$ITI> 3aKOHOMCPHOCTU U3MCHCHHA CBOMCTB XMMHYECKHX DJIEMECHTOB U HUX COGI[I/IHGHI/If/'I 1o nepruoaam MU rpymniam Hepnozmqecxoﬁ CHUCTEMBI
xuMudeckux ayemeHToB 1. Y. Meneneena;

c(hOpPMUPOBAHHOCTh YMECHHI XapaKTePU30BaTh (OMHUCHIBATEH) OOIIME XUMUICCKUE CBOMCTBA HEOPTAHWYECKUX BEIICCTB Pa3IMIHBIX KIACCOB,
MOATBEP)KIAaTh CYIIECTBOBAHHE TE€HETHMYECKOW CBA3M MEXKIy HEOPraHMYeCKMMH BEIIECTBAMU C MOMOIIbIO YPaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATh XMMHUYECKHE PEAKIUU MO Pa3IHYHbIM MpU3HAKaM (YUCIYy M COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY (D (DEKTy peakiiu, U3MEHEHUIO CTENEHEN OKUCTICHHSI SJIEMEHTOB, OOPaTUMOCTH PEaKIiy, YIaCcTHIO KaTalnu3aTropa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBIISATh YPABHEHUS PEaKLUil pa3JIMYHBIX THUIIOB, MOJHBIE U COKpAIlEHHBIE YPAaBHEHUS peakUUid MOHHOIO
O6MeHa, YUYUTBIBasA YCIOBHUA, ITPU KOTOPBIX 3TH PCAKIIMU UAYT 10 KOHIIA,

C(bOpMI/IpOBaHHOCTI) YMGHI/If/'I MMPOBOAWTL PCAaKLWH, IMOATBCPKIAIOIINUC KQ4eCTBEHHLIA COCTaB PA3JIMYHBIX HCOPraHWMYCCKHUX BCIICCTB,
pacIo3HaBaTh ONBITHBIM IIYTEM UOHBI, IIPUCYTCTBYIOIIKME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

chOpPMUPOBAHHOCTh YMEHUH PpACKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi TMOCPEICTBOM  COCTAaBJICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHHUH OOBSICHITH 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pPEaKIMHU OT Pa3jNuHbIX (PAKTOPOB; XapaKTep CMEIIEHUs
XMMHUYECKOTO PABHOBECHS B 3aBHCUMOCTH OT BHEIIHETo Bo3eicTBus (mpuHiun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMHUECKHUE MPOIIECCHI, JIEKAIINE B OCHOBE MPOMBIIIIIEHHOTO TOTYYSHHsI CEPHON KUCIIOTHI,
aMMHaKa, a TaKXeE C(i)OpMHpOBaHHOCTI) Hpe)ICTaBJ'IeHI/Iﬁ 06 06HII/IX HAayY4YHBIX TIIPUHOUIIAX ©W OKOJOTMYCCKHX Hpo6neMax XUMHUYECCKOT'O
MIPOM3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIICHHUS C MCIOJb30BAaHUEM TOHSTHS «MAacCOBas JOJIA BEIIECTBA B PAacTBOPE», 0OBEMHBIX
OTHOIIIEHUH Ta30B MPU XUMHYECKUX PEAKIUIX, MACChl BEIIECTBA WJIM 00BhEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAacCe MM 00BEMY



OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEILECTB, TEIIOBOTO 3(pdexra peakinu Ha OCHOBE 3aKOHOB COXPAHEHHUsSI MAacChl BEIIECTB, MPEBPAIICHUS
COXpaHEHUs SHEPIUY;

c(OPMHPOBAHHOCTH YMEHUH COOIIOAATH MPAaBUJIA MOJIb30BAHMS XUMHUYECKON MOCYI0U U 1abopaTopHBIM 000pyIOBaHUEM, a TAKXKE IpaBHiIa
o0pallIeHus C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH O BBITIOJHEHHUIO TAOOPATOPHBIX XUMHYECKHX OIIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBINOJIHATH XMMHUYECKHH 3KCIIEPUMEHT (pa3iio’KeHHe NEepOKCHJa BOAOPOAA B MPHUCYTCTBUU
KaTaJn3aropa, OlpeesIeHUe CPeibl PACTBOPOB BEIIECTB € ITOMOIIBIO YHUBEPCAIBHOTO MHANKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HAa CKOPOCTb
XMMHUYECKON peakiiM, peaklMi MOHHOro OOMEHa, KaueCTBEHHbIE PEaKkUMU Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHHUOHBI, HA KaTMOH aMMOHUS,
pellieHre IKCHEepUMEHTANbHBIX 3a1ad 1o TemMaMm «Metamuib» u «HeMeramasl») B COOTBETCTBUM C IpaBWJIAMM TEXHUKH O€30MACHOCTU IpH
OOpalIeHny ¢ BEIIECTBAMU M JIADOPATOPHBIM OOOPYAOBAaHHEM, IPEICTABISATh PE3yAbTAThl XMMHUYECKOTO HSKCIEpUMEHTa B (hopMe 3amucu
YpaBHEHHI COOTBETCTBYIOIINX PEaKIUK 1 (OPMYyIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YIIHTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHYECKH aHAIU3UPOBATh XMMHUYECKYI0O MH(OpMAIMIO, MOJIydaeMyl0 U3 Pa3HBIX MCTOYHHUKOB (CpeicTBa
MaccoBOW KOMMYHHUKaIK, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHUN COOJIIOAATH MPaBUJIa HKOJIOTHYECKHU 11€J€CO00Pa3HOro NOBEACHUS B OBITY U TPYJOBOH JESITEIbHOCTH B LIENAX
COXpaHEHUs1 CBOETO 370pPOBbA U OKPYKAIOLIEH NPUPOJHON Cpebl, OCO3HABATh ONACHOCTH BO3ICHCTBUSA Ha JKUBBIE OPTaHU3MBI OIPENCIEHHBIX
BEIIECTB, MOHUMas cMbici nokazatens I1JIK, noscHaTs Ha mpuMmepax crocoObl YMEHbIIEHHUS W MPEAOTBPAIIEHUs UX BPEIHOIO BO3ACUCTBUS Ha
OpraHu3M 4YeJI0BEKa;

Uis 00ydaroluXcsli ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 3/I0pOBbSl: YMEHHE NPHUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX
ITIO3HAHMS BEUIECTB U XUMHYECKUX SIBICHUM;

JUIS CJETbIX U CIa0OBUAAIINX O0YYarOIIMUXCS: YMEHNE UCIOIb30BaTh pelbeHO-TOUeUHYI0 cucTteMy obo3HaueHuil JI. Bpaiinsg ans 3anucu
XUMHUYECKUX (HOPMYII.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpouabnsie IIpakrnyeckue (1p )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMUM
I1 i . .
PEAMET OPTAHITACCIOM XHMIH https://resh.edu.ru/subject/2
1.1 Teopust CTpOCHUST OPraHUUECKUX 3 9/10/
coenuHeHuit A. M. byrneposa -
Hroro no pasneny 3
Pasznea 2. YrieBoaopoabl
[IpenenbHbIC YIIIEBOAOPOIBI — https://resh.edu.ru/subject/2
2.1 2
AJIKAHBI 9/10/
HenpenenbHbie yriaeBOI0POIbL: https://resh.edu.ru/subject/2
2.2 6 1
aJIKEHBI, aJIKaJMEeHbI, aJIKUHBI 9/10/
https://resh.edu.ru/subject/2
2.3 ApomaTudeckue yriaeBoA0pOIbl 2
9/10/
24 [TpupoaHbIe HCTOYHUKH 3 1 https://resh.edu.ru/subject/2
' YIJIEBOAOPOIOB U UX MepepadboTKa 9/10/
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://resh.edu.ru/subject/2
3.1 Cnuptsl. Denon 3 0/10/
39 Anpreruasl. KapOOHOBBIE KUCITOTHI. - 1 https://resh.edu.ru/subject/2
' Cnoxuslie 3QUpsI 9/10/
3.3 VrieBoasl 3 1 https://resh.edu.ru/subject/2



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

9/10/

Wroro no pazueny 13

Pasnen 4. A3oTcoaepixkaiye opranudeckue coelMHeHus

bubmuoreka [JOK
4.1 AwmuHbl. AMUHOKUCIIOTHIL. beliku 3 https://lesson.edu.ru/lesson/
0c608a59-4c69

Wroro no pazueny 3

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUSA

https://resh.edu.ru/subject/2
9/10/

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME



https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/lesson/0c608a59-4c69
https://lesson.edu.ru/lesson/0c608a59-4c69
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KoJunyecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM IlpakTuyec  DJIEKTPOHHbBIE (HH(ppOBHIE)
Ne n/m Bceer KonTpoibu
NMPOrpamMmbl KHe o0pa3oBaTe/ibHbIE PECYPCHI
0 ble paboThI paGoTHI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atomoB. [lepuoanueckuit
11 sakor it llepromurieckas cctema 3 https://resh.edu.ru/subject/29/10/
XUMUYECKHX 351eMeHToB 1. 1.
MenneneeBa
1.2 (ngizzj:e pewiectsa. Muoroobpasite 4 https://resh.edu.ru/subject/29/10/
1.3 XVMHYECKUE peaKInU 6 1 1 bubmorexa
LIOK https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumMusi
2.1 Mertanst 6 1 https://resh.edu.ru/subject/29/10/
2.2 Hemerasmibr 9 1 1 https://resh.edu.ru/subject/29/10/
bu6nmoreka [JOK
S ——— https://lesson.edu.ru/lesson/35c2be5
2.3 - 2 9-f1c6-46¢6-910c-
46a0576d6924?backUrl=%2F04%2
F11
Hroro no paszneny 17
Paznen 3. Xumus 4 )KU3Hb
3.1 XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://resh.edu.ru/subject/29/10/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
* Xumus / ['abpuensa O.C., Octpoymon N.I'., Cnagkos C.A., AkimonepHoe obmectBo «M3natenscTBo «IIpocBemnienue»

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



