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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1O XMMHHM Ha YpOBHE CpeaHEro ooOmero oOpa3oBaHWs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM MPOTPaMMBI CPEIHEr0 OOIIEeTo
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBaus y4eOHOTO mpeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoii @enepanuy, peaau3ylONMX OCHOBHBIE 00pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX TO0KeHUH «Ctparerun pazputus Bocnutanus B Pocculickoit @enepanuu Ha nepuon 1o 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOJOB K pa3paboTKe IporpamMMbl MO XHMHUH, K ONpEIeNeHHIO o0weill crpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHs OOYYaIOUIMXCS CpeAcTBaMHU ydeOHoro mpenmera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM  KOHIeNnTyaidbHble mnojoxenus PIOC COO o
B3aUMOOOYCIIOBIIEGHHOCTH LI€JeH, COAEp)KaHUs, pe3yJlbTaToB OO0ydeHHMs U TpeOOBaHMH K YpPOBHIO
IIOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHHE, TOIYy4yaeMOE€ BBITYCKHHUKAaMHU 0O0IIe00pa3oBaTeIbHOM OpraHu3aluy,
SBJIETCS. HEOThEMJIEMON YaCThIO0 UX 00pa30BaHHOCTU. OHO CIIY>KUT 3aBEpPILIAIOLIUM ITAllOM pealu3aluy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MNPHUCYIIUX ILEJOCTHOW CHUCTEMeE
XUMHUYECKOro o00pa3oBaHMsA. OTH IIEHHOCTU KacaloTCs IO3HAHHUS 3aKOHOB HPUPOIbI, (HOpMUpPOBaHMS
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YeJIOBEKa, a TAKKE HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOlUMXCsl HA YPOBHE
cpeaHero oOmiero odpa3oBaHUs CPEJACTBAMHU YYEOHOro npenMera «XHUMHs», COAEp)KaHUE M IOCTPOEHUE
KOTOPOIO OIpeJesieHbl B IpOorpaMMe IO XMMHUU C Y4€TOM cHenM(UKM HayKd XHMHUM, €€ 3HaueHHs B
MO3HAHUU TIPUPOJIBI U B MAaTEPUATBHOM KU3HU OOIIECTBA, a TaKXkKe ¢ YYETOM OOLIMX IeNei U TMPUHIIHIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI cpenHero ooOuiero obpasoBanus B Poccuiickoit
denepanuu.

XuMHUSL KakK D3JEMEHT CUCTEMbl ECTECTBEHHBIX HAayK MWIrpaeT ocoOyr pojb B COBPEMEHHOMN
IUBWIN3ALUN, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCHUT CBOM BKJax B
(GopMHpOBaHHE PpALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJOCTHOIO IMpEACTaBIeHUs 00
OKpPY)KaIOIlleM MHUpE KaK O €IMHCTBE MPUPOJbI U YeOBEKa, KOTOpoe (popMHpyeTcs B XMMHUU Ha OCHOBE
MIOHMMAaHHsl BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpPA, OCO3HAHMS B3aMMOCBS3M MEXAY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHO B3aMMOJENUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEMJIEMOM 4acThIO
MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJAa U JKU3HHM KaKIOro 4ieHa oOIIecTBa.
CoBpeMeHHas XMMUs KaKk HayKa CO3MJIaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTUH HaIpaBjeHA Ha peleHHe
r700aNbHBIX MPOOJeM YCTOMYMBOIO DPAa3BUTHUS YEJIOBEUECTBA — CHIPEBOM, SHEPreTHYECKOH, MHILIEBOH,
9KOJIOTMUYECKOH 0€3011aCHOCTH U OXPAaHBbI 3710POBbSL.

B cooTtBercTBUM ¢ OOMIMMHU LETSIMA W TIPUHIIMIIAMHU CPEIHET0 O0IIEero 0O0pa3oBaHUs COJECpPKAHUE
npeamera «Xumus» (10—11 knaccel, 6a30BbIil YpOBEHb M3YyUEHHs) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYJIbTYPHYIO IMOJATOTOBKY OOYyYaromMXCs, HEOOXOAUMYIO MM Uil BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKHU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisiomuMu npeaMera «XHUMHUsS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckass XUMHUS» H
«O0mas 1 HeopraHUyecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN MO HEOPTaHWYECKOW XMMHHM (C BKJIIOUEHUEM 3HaHUH K3 oOIell XuMumn) u
oprannyeckoil xumun. dopMupoBaHre AAHHON CHCTEMBbl 3HAHUM MPH U3YYEHUU MpeAMeTa O0O0ecreurBaeT
BO3MOKHOCTh PACCMOTPEHUSI BCEro MHOI000pa3usl BEIIECTB HAa OCHOBE OOILIUX MOHSTUH, 3aKOHOB U TEOPH
XUMUH.



CrpykTypa cogepkaHusi KypcoB — «Opranuueckas xuMus» U «OOmias 1 HeopraHuyeckas XUMHUs»
copMHpOBaHa B IpOrpaMmMe 110 XMMHUHU Ha OCHOBE CUCTEMHOTO MOAX0/a K U3YUYEHHUI0 y4eOHOro MaTepuana
U 00ycloBlieHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMNA Ha ONPENENEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOd XUMHUHU BELIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KIIACCHYECKOU
TEOPUM CTPOEHUS OPraHWYECKMX COECJUHEHUHM, a TaKKe Ha YPOBHE CTEPEOXMMMYECKHX U 3JIEKTPOHHBIX
IPEJCTaBICHUN O cTpoeHuH BenlecTB. CBeeHUs 00 M3yyaeMbIX B Kypce BEIIEeCTBaxX AAI0TCSA B Pa3BUTHH —
OT YIJIEBOAOPOAOB JO CIOKHBIX OMOJOTMYECKH AaKTHBHBIX COCIMHEHUH. B Kypce opraHmueckoil XUMUU
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs IEpPBOHAYAIbHBIC
IPEJCTABICHU O XUMHUUYECKOW CBA3M, KIACCHU(UMKALMOHHBIX NPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOICTB
BEIIECTB OT UX CTPOEHUS, 0 XUMHUECKON peakKlnu.

[Tox HOBBIM YTJIOM 3peHHS B MpeaMeTe «XuMHs» 0a30BOro ypoBHS pacCMaTPUBAETCS M3yUCHHBIN Ha
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUI Marepuayl U (HaKTOJOTUYECKUE CBEICHUS O
BEIIECTBAX W XMMHUYECKOH peaknuu. Tak, B 4yacTHOCTH, B Kypce «OOmas M HeOopraHudeckas XHMHUS»
o0yJaroIuMCsl  IIPEJOCTaBISIETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHME IEPHOIAMYECKOrOo 3aKOHA C
O0IIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIHH, IIIy0Ke MOHIATh UCTOPHUECKOE M3MEHEHHE (DYyHKITH
ATOTO 3aKOHA — OT 0000MIaroIIEH 10 OOBACHSIOMEH U TPOTHO3UPYIOMIEH.

Enunas cucremMa 3HaHUMH O BaXHEHIIMX BELIECTBAaX, MX COCTaBe, CTPOCHUHU, CBOWCTBaX H
IPUMEHEHUH, a TaKXkKe O XHMMHUYECKMX pEaKLUUAX, HMX CYIIHOCTHM M 3aKOHOMEPHOCTSIX IPOTEKaHHs
nomnonHserca B kypcax 10 u 11 ximaccoB anemMeHTamMH COAEp KaHMSI, UMEIOUIUMH KYJIbTYpPOJOTUYECKUI U
MPUKJIAJHON XapakTep. DTU 3HaHMS CIOCOOCTBYIOT OHMMAHHUIO B3aUMOCBS3H XUMHMU C JPYTHUMU HayKaMH,
packpbiBaloT €€ pojb B II03HABATEIbHONM M NPAKTUYECKOH JEsATEeIbHOCTH 4YEJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YB)KEHUS K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUM U NMPAKTUYECKUX MPUIIOKEHUNH XUMUHU,
[IOMOTalOT BBIIYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHbBIX
C XMMHEH, KPUTUIECKN OCMBICIUBATh MH(POPMAIIUIO U MPUMEHATH €€ ISl TOMONHEHHs 3HAHUN, PEUICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3a7ad. B 1menom copep:kaHue y4yeOHOro
npeamera «XUMHs» JQHHOTO YPOBHS H3Y4EHHUS OPHUEHTHPOBAHO Ha (opMupOBaHHE y OOy4aroIUXcs
MHUPOBO33PEHYECKON OCHOBBI /ISl TOHUMaHHUA (PUIOCOPCKUX WaeH, TaKUX KaK: MaTEpUAIBbHOE €IHMHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOIMCTB BELIECTB UX COCTAaBOM U CTPOEHUEM,
MI03HABAEMOCTh NPUPOJHBIX SBJICHUN IMYTEM JKCIEPUMEHTA U PELICHHUs] IPOTUBOPEUYMM MEXIYy HOBBIMU
dakTaMM M TEOPETUUYECKUMH MPEANOChIIKAMH, OCO3HAHHUE pOJIM XUMHMHU B PEHIEHUH HKOJOTHYECKUX
mpo0ieM, a Takxke podsieM cOepexeHuUsT YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHUH U
MaTepuasoB.

B mnnane pemieHus 3ajad BOCIUTAHMS, PA3BUTHS U COLMAIM3ALMU OOYYAIOUIMXCS TMPHHATHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K ONPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA IIPEyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUH, UMEIOIIKUX 0a30BOE 3HAUEHUE JJIS Pa3IMYHBIX BUIOB
NEeSTeNIbHOCTH: pelIeHHus MpoOseM, MOMCKa, aHaiu3a U 00paboTKM HH(OpMAIMH, HEOOXOIUMBIX JUIS
PUOOPETEHHUS ONBITAa MPAKTUUYECKON U UCCIEN0BaTEIbCKON JESATENbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B
MTO3HAHUU XUMUH.

B mpakTuke mpenopaBaHMsl XMMUM Kak Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUs, TaK U Ha
ypOBHE cpenHero oOuiero oOpa3oBaHMs, NMPHU OINPEAETICHUH COIEpKATeNbHON XapakTEepUCTUKU LieJeH
U3Y4YEHHs] TpEeAMETa  HANpaBICHHEM IIEPBOCTENIEHHOM  3HAYMMOCTH  TPAJULMOHHO  NPU3HAETCA
¢dbopMHpOBaHHE OCHOB XMMHUYECKOW HAyKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NeSITEIbHOCTH YeJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyiabTypbl. C METOAMYECKOW TOYKHU
3peHus TaKOM MOAX0]I K ONpeAeNICHUIO LeJIel N3yUYeHUs MTpeIMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TVIABHBIMU LEISIMM HM3y4deHUs NpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBASIOTCS:

o (dbopMHpOBaHKE CHCTEMbl XUMUYECKUX 3HAHUHN KaK Ba)KHEHIIIEH COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOH KapTHHBI MHUpA, B OCHOBE KOTOPOH JeXaT KIIOUeBble MOHATHSA, (yHIAaMEHTAJIbHBIE 3aKOHBI U



TEOpUU XHUMHUH, OCBOCHME S3bIKa HAyKH, YCBOCHHE U TOHUMAHHE CYIIHOCTH JOCTYIHBIX O00O0OIIeHMI
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

o ¢dbopMupoBaHHE M pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMHYECKUX PEAKINi, HEOOXOAUMBIX JUIsl TPUOOPETeHUST YMEHUN OpPUEHTHPOBATHCS B MHUPE BEIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MMOBCEIHEBHOM KU3HU;

o pa3BUTHE YMEHUH U CIIOCOOOB JESATEILHOCTH, CBSI3aHHBIX ¢ HAOIIOJCHUEM U OOBSICHEHHUEM
XHUMHYECKOT0 3KCIIEPUMEHTA, COOTIOIEHIEM MTPaBUI 0€301MacHOr0 00PAIeHHUs C BEIIECTBAMHU.

Hapsiny ¢ aTuMm, comepxaTenbHas XapaKTepUCTHKa LieJei U 3ajja4 U3y4yeHus MpeMeTa B IporpaMme
[0 XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU B CHCTEME CPEIHEro
obmiero obpaszoBanus. CerofHs B MpemnoJaBaHUN XUMHH B OOJBIICH CTENICHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJEpKaHusl OOYyYeHHs, OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIMTYCKHUKA
o0mieo0pa3oBarenbHOM  OpraHM3alldy, BIAJCIONIET0 HE Ha0OpoM 3HAHUW, a (YHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH aKTUBHOTO IMOJYYEHHs] 3HAHWM W NPUMEHEHHUS UX B
peabHOM KU3HU JJI PEIICHUS] TPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM TIpH M3yUYeHUHU TpeaMeTa «XUMUs» JOMUHUPYIOIIEEe 3HAUCHUE TPUOOPETAIOT TaKue
LeJH U 33]]a41, KaK:

afantanus oOydaroluxcsi K YCIOBUAM JTUHAMHYHO pa3BUBAIOUIErocsi MHpa, (GopMHUpOBaHUE
WHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €caMOOOpa30BaHUIO,  COTPYIHUYECTRBY,
CaMOCTOATEIIbHOMY MPUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBI3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre y OOy4YarOIUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMI), HMEIOLINX
YHUBEpCAIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUJOB JIEATEILHOCTHU: PEIICHHsS MpoOJeM, MOoucKa, aHajliu3a U
o0paboTkn wmH(pOpMaKMKU, HEOOXOMUMBIX MJIsi NMPHUOOPETEHHUsS OMNBITa NEATEIBHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B TMO3HAHMM XHMHH, a TakXKe A OLEHKU C IMO3ULIUNA SKOJIOTHYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPELy;

pa3BUTHE TIO3HABATCIIHBIX HWHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSATEIBLHO MPHOOpPETaTh HOBBIC 3HAHUS MO XMMHH B COOTBETCTBHH C
KU3HEHHBIMU TTOTPEOHOCTSIMU, UCIIONB30BaTh COBPEMEHHbIE NH()OPMAIIMOHHBIE TEXHOJIOTUU IS TTOUCKA U
aHanM3a y4eOHOW U HayYHO-TIOMYJISPHON HH(POPMAITUN XUMUYECKOTO COIeP KaHNUS;

dbopMHUpOBaHHE ¥ pa3BUTHE Y OOYYAIOUIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHUS,
Ha0II0aTEIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJWMBI, B YaCTHOCTH, MpPHU
MJIJAHUPOBAHUM U MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4aromuxcs yOexJAEHHOCTH B TYMaHHCTHUYECKON HAMpaBICHHOCTH XUMHH, €&
BOKHOM POJM B PEHICHUH TIOOATBHBIX MPOOJIEM palMOHAIBHOTO MPUPOIOIOIB30BAHUSA, MOTOJHEHUS
SHEPTETUUYECKUX PECYPCOB U COXPAHEHUS MIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO
OTHOIIIEHUS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPHUOOPETEHHUs OIbITa UCIOJIB30BAHUS TOTYYEHHBIX
3HaHWU JJI IPUHATUSA TPAMOTHBIX PEUICHUH B CUTYAlUSIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B y4eOHOM 1utaHe cpeaHero oOrmiero oOpa3oBaHus mpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeaMeTHON 005acTu «EcTecTBeHHO-HAYYHBIE PEMETHI.

OO0miee 4nciI0 9acoB, OTBEAEHHBIX ISl M3YYCHHS XHUMHH, Ha 0a30BOM YpOBHE CpPEIHEro OO0IIeTo
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJISIIO).

COIEPKAHUE OBYYEHUSA

10 KJIIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH



[IpenMeT OpraHMYeCKONM XUMHUM: €€ BO3HHKHOBCHHUE, PA3BUTHE W 3HAYEHHUE B IIOJYYEHHH HOBBIX
BEIIECTB U MarepuajioB. Teopusi CTpOeHUs OpraHUYecKux coeauHeHuil A. M. byrtiepoBa, €€ OCHOBHBIE
noyioxkeHus. CTpyKTypHbIe (JOpMYJIbl OPraHUYeCcKUX BemecTB. ['omomorus, nzomepusi. XUMU4ecKas CBS3b B
OpPraHUYECKUX COEAUHEHHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[lpencraBienue o KiaccupuKaluy OpraHMYecKux BemlecTB. HomeHkiaTypa oOpraHMYecKHX
cCoelMHEHUIl (cucTtemaTtuyeckas) W TPUBHAIbHBIE HA3BaHUS BAXKHEHIIUX IpeACTaBUTENCH KJIaccoB
OpPraHUYECKUX BEILECTB.

DKcrepuMeHTaTbHbIE METO/Ibl H3yYCHHS BEIECTB U MX MPEBPALICHUN: 03HAKOMJICHHE ¢ 00pa3iaMu
OpPraHMYECKUX BEILECTB U MATEpHAIaMU Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJI OPraHUYECKHUX BEILECTB,
HaOJII0ICHNEe M ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB I10 INPEBPAIIEHUI0 OPraHUYECKUX BEIIECTB INPHU
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psf. MeTaH U 3TaH — NPOCTEHUIINE NPEACTABUTEIN
aJIKaHOB: (PM3NYECKHE U XMMHUECKUE CBOWCTBA (peaKlMy 3aMEIIEHUs U TOPEHUs), HaXOKACHUE B IPUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TIOMOJIOTMUECKMH psi. OTWIEH U NPONWIEH — HpocTeiliune
NPEJICTaBUTENIN  QJKEHOB:  (u3Mueckue W  XUMHUYECKHE CBOIcTBa  (peakuuu  THJIPUPOBAHUS,
raJJOreHUPOBAHUS, TUApATALlUU, OKUCIICHHS U OJIMMEpU3alluN ), OJydYeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEHIIME XMMHUYECKUE CBOMCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, I'OMOJOIMUYECKUH psa. AUeTuiaeH — NpocTeHIInit
IIPEJCTaBUTEIIb AJIKMHOB: COCTAB, CTPOCHUE, (PU3NUECKUEe U XMMHUYECKHE CBOMCTBA (peaKky I1IpUpOBaHUS,
raJIor€HUPOBAHNUS, TUIpaTallii, TOPEHNUS ), TOTYy4EHHE U IPUMEHEHUE.

Apensl. bBenzonm: cocraB, cTpocHHME, (U3MYSCKME W XUMHYECKHE CBOMCTBa  (peakiuu
raJJOreHUPOBAaHUS U HUTPOBAHUS), MOJyYeHUE U NpUMeHeHue. Tonyon: cocmas, cmpoenue, guzuieckue u
Xumuueckue ceolcmea (peakyuu 2an02eHUposanis U HUMposanus), noayienue u npumerenue. TOKCUYHOCTb
apeHoB. [ eHeTHuecKas CBsI3b MEXy YIIIE€BOJIOPOAAMHU, IPUHAIEIKATUMHU K Pa3IMYHBIM KJIacCaM.

[TpupoaHbIe UCTOYHUKH YTaeBO10poAoB. [Ipupoanslii ra3 u nonytHele HeQTsAHbIE ra3bl. HedTh 1 eé
npoucxoxaeHue. Croco0sl mepepaboTku HeTH: MeperoHKa, KPEeKUHT (TEPMHUYCCKHM, KaTaTHUTHYCCKUil),
nuposu3. [IpoaykTel mepepaboTku HepTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
YTOJIb ¥ TIPOJIYKTHI €T0 MepepaboTKH.

OKCrepUMEHTAJIbHBIE METO/Ibl U3YYEHHsI BELIECTB U UX MPEBPALICHUI: 03HaKOMJIEHHE C 00pa3laMu
[UIacTMacC, KaydykoB U pe3uHsl, Komnekuun «HedTb» u  «Yroiab», MOJAEIUPOBAHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOT€HOIPOU3BOAHBIX, MPOBEIEHUE HPAKTUYECKONW paloThl: MOJydYeHHE STHIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruucnenust mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJUYECTBa HCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHble OHOATOMHBIE CHIUPTHI. METaHON M 3TAaHOJ: CTPOEHHUE, (U3UUYECKUE U XMMUYECKHE
CBOMCTBA (peakluyu ¢ aKTUBHBIMU METaJlJIaMH, TaJOT€HOBOJOPOIaMu, TOPEHKE), TpUMEHeHne. BonopoaHsie
CBSI3M MEXY MOJIEKyJIaMU CIUPTOB. JlelicTBHUE MeTaHOIa U ATaHOJa Ha OPraHK3M YeJIOBeKa.

MHoroaromMHble CHOUPTHL. OTUJICHIJINKONIb U TJMIEPUH: CTPOCHUE, (U3NYECKHE U XHUMHYECKHE
CBOMCTBA (B3aMMOACHUCTBHE CO IIENOYHBIMU METAIIaMM, KAauyeCTBEHHAas pEaklUs Ha MHOTOATOMHBIE
cnuprthl). JlelicTBre Ha opraHu3Mm uesoBeka. [ [puMeHeHne runepruHa u 3TUIIEHTIIMKOJIS.

@DeHo: CTpOoeHHE MOJIEKYNbl, (U3MYeckue M XuUMU4eckue cBoiicTBa. TokcuyHOCTh (eHona.
[Ipumenenue denomna.




Anprerugpl U kemownvl. POpManbAETH]l, ALUETAIBAETHI: CTPOEHHE, (U3MUYECKUE U XUMHUYECKHUE
CBOMCTBA (pPeaKLMU OKUCIECHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEaKI1H), [IOy4€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KUCIOThL. MypaBbUHAs M YKCYCHasi KUCIOTBI: CTPOCHUE,
¢u3nveckue U XUMHYECKHE CBOMCTBa (CBOICTBaA, OOIIME U Kiacca KUCIOT, peakiusl 3TepH(HKaiun),
nojrydeHue U npumenenue. CTeapuHoOBasi U OJEUHOBAs KUCJIOTHI KaK IPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHCJIO0T. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEE JeiicTBUE.

Crnoxnble 3QUpPbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MIponu3 CloXHBIX 3(upoB. Kupsl.
I'mpponus xupos. IIpumenenune xupos. buosornueckas posib )KUPOB.

VriaeBodpl: cocTaB, KiaccH(UKalMsg YyIiIeBoAOB (MOHO-, AW- M mosucaxapunsl). [nrokoza —
IPOCTEHIIMIA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHME M XUMHUYECKHE CBONCTBA
(B3aumogpeiictBue ¢ runpokcuaoMm Meau(ll), oxucnenume ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHE TJIOKO3bl), HAaXOXKJIEHHE B MNpPUPOJE, NPUMEHEHHE, OMOJOTHYECKas pOJlb.
®otocunTte3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman wu wnemmonoza Kak npupoaHble mnonuMmepbl. CTpoeHue Kpaxmala U LEJIHJIO3BL.
du3nyecKkue U XMMUYECKHUE CBOICTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIMS C HO/IOM).

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUYEHMsI BELIECTB U UX IPEBPALICHUI: IPOBEJCHUE, HAOIIOEHUE U
OIMCaHME JIEMOHCTPAL[MOHHBIX OIBITOB: FOPEHUE CIUPTOB, KAUECTBEHHBIE PEaKIMH OJHOATOMHBIX CIIMPTOB
(okucnenne staHona okcuaoM wMeau(ll)), MHOroaTOMHbBIX CHHPTOB (B3aMMOJICHCTBHE TJIMIICPUHA C
rugpokcuaom  menu(ll)), ampmerunmoB (OKuCIIEHME aMMHAYHBIM pacTBOpoM okcupa cepedpa(l) u
runpokcuaoM meau(ll), B3aumozeiicTBue kpaxmana € HOAOM), IMPOBEACHHUE MPAKTUUYECKOW pabOThI:
CBOWCTBA pacTBOPA YKCYCHON KUCIIOTHI.

PacuérHrble 3amaumn.

Bbrunciienuss mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00b&Ma, KOJIUYECTBA HCXOIHOTO
BELIECTBA WJIM IMPOAYKTAa pEaKlUu [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3zoTcoaeprkalie OpraHu4ecKue CoeInHEHHs.

AMUHOKHUCIOTHI Kak aM(pOoTepHble OpraHuueckue coequHenus. dusnueckue 1 XMMUUYECKUE CBOICTBA
aMUHOKHCIIOT (Ha IMpuUMepe INHiKHA). bruonorndyeckoe 3HaueHuE aMMHOKUCIOT. [lenTuibl.

benku kak mpuposHble BBICOKOMOJIEKYJSIpHbIE coeluHeHUs. [lepBuuHas, BTOpUYHas M TpeTUYHAs
CTPYKTypa OenIKoB. XMMHUECKHE CBOMCTBAa OENKOB: TMAPOSU3, JE€HATypalus, KaueCTBEHHbIE PEaKLUU Ha
Oenku.

OKCHepUMEHTAJIbHBIE METOJbl M3YYEHMs BEIIECTB M MX IpEeBpalleHHil: HaOII0JeHHEe U ONUCaHHe
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEJIKOB IPU HAarpeBaHUU, IBETHBIE PEAKIH OEIIKOB.

BbIcOKOMOJIeKYJISIPHBIE COeIMHEHUSI

OcHOBHbBIE TIOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, CTENEeHb MOJIMMEpHU3AUH, CpeldHss MoyieKyispHas wmacca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYIJISIPHBIX COCTUHEHUN — MOTMMEPHU3aIHsl U OJIUKOHACHCALIHSL.

DKcrepUMeHTalIbHbIE METO/Ibl M3yUeHHs BEIECTB U MX MPEBPALCHUN: 03HAKOMJICHHE ¢ 00pa3aMu
MIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBS3H.

Peanu3anus MexnpeAMETHBIX CBsi3eH NpU M3YYeHUH opraHuyeckod xumuu B 10 Kiacce
OCYIIECTBIISICTCA 4Yepe3 MCIOJIb30BaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IMOHSATUH, TaKk M TOHATHUH,
SIBJIIOIIMXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO01re ecTeCTBEHHO-HAyYHbIE TOHATHS: SIBJICHHE, HAyYHBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIN3,
CHHTE3, KJIacCU(pUKAIM, NEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTTMPOBAHUE.

Odusmnka: Martepusi, SHEPrHs, Macca, aToM, DJEKTPOH, MOJIEKyja, HIHEPreTHUYECKUil YpOBEHbD,
BELIECTBO, TeNo, O0BEM, arperaTHOE COCTOSIHME BellecTBa, (M3MUYECKHE BEIMYMHBI W €IUHUIBI HUX
U3MEpEeHUsl.



buonorus: kinerka, opraausm, ouochepa, 0OMEH BEIIECTB B OpraHu3mMe, (HOTOCMHTE3, OMOTOTHIECKH
aKTUBHBIC BelecTBa (O€IKHU, YIIeBOABI, KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIbI, TIOJIE3HBIE HCKOMaeMbIe, TOIUIUBO, PECYPCHI.

Texuomnorus: IMUIICBBIC TIPOAYKTBI, OCHOBBI pPAllMOHAILHOIO IIUTAHWA, MOIOIIUMEC CpPCIACTBaA,
JICKQpCTBEHHBIC U KOCMETUYECKHUE TIpernapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMUYecKu d1eMeHT. AToM. SIpo aroma, M30TOIBI. DJIEKTpPOHHAS 000I0YKa. DHEPreTUYeCKUe
YPOBHH, MMOJYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH PACIPEACICHHs JIEKTPOHOB
110 OpOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTypalLysl aTOMOB.

Ilepnonnueckuil 3akoH u Ilepuonmueckas cucrema xumudeckux sineMeHToB [[. M. Menneneesa.
Cas13p nieproanueckoro 3akoHa u [lepuoauueckoit cucrembl XxuMudeckux anementoB . 1. Menpaeneesa c
COBPEMEHHOM TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTU MU3MEHEHMSI CBOMCTB XMMUYECKUX JIEMEHTOB U
0o0pa3yeMbIX MMHU IPOCTHIX U CIOKHBIX BEIIECTB IO IpyNIaM W HepuojiaM. 3HaueHUe MEepHOAMYECKOro
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMUYecKas CBsI3b. Buapl xumuueckoll cBs3M (KOBaJE€HTHAas HENOJIspHas U
HOJISIpHAs, MOHHAsA, MeTauIMueckas). MexaHu3Mbl 00pa3oBaHMsS KOBAJEHTHON XMMMYECKOH CBSI3U
(oOMeHHBIH M JIOHOPHO-AaKLENTOpHBIN). Bomopoanas cBsa3b. BaneHTHOCTb. DIeKTPOOTPULIATENBHOCTb.
Crenenp okucieHus. MIoHbI: KaTUOHBI U aHUOHBI.

BewecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH MOCTOSHCTBA COCTaBa BEILECTBA.
Tunsl KPUCTAIIMUECKUX PEIETOK. 3aBUCUMOCTb CBOWCTBA BELIECTB OT TUIIA KPUCTAJIIMYECKON PEIIETKU.

[TonsiTve 0 nucnepcHbIX cucreMax. MICTMHHBIE M KOJIJIOWIHBIE pacTBOPBL. MaccoBas 10JIs BEIIECTBA
B pacTBOpE.

Knaccudukanus HeopraHmdeckux coenuHeHuil. HomeHknaTypa HEOpPraHMYECKHMX BEIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KJIaCcCaM.

Xumnueckas peakuus. Knaccuukanms XMMUYECKHX peakluii B HEOPraHMYeCKOH UM OpraHuYecKou
XUMHH. 3aKOH COXpPAaHEHHS] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTHUH IPU XUMUYECKUX
peaxkusx.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT PaziINuHbIX (PakTopoB. OOpaTUMbIE peakIi. XUMHUECKOe
paBHOBecHe. PaKTOpBI, BIUAIOIIUE HA COCTOSIHUE XUMUdeckoro pasHosecus. [Ipuniun Jle HlaTense.

OnekrponauTnueckas auccouuanus. CuiabHble U cinabble 1eKTponuThl. Cpena BOIHBIX PacTBOPOB
BELIECTB: KUCIasA, HEUTpaibHasi, EJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKcrepUMEeHTalIbHbIE METOJbl M3YyYEHMs BEIIECTB M UX MpEBpallleHHi: JIeMOHCTpauus TaOIuil
«Ilepuoanyeckas cucrema xumudeckux diemeHToB [[. WM. MeHngeneeBa», wu3ydyeHHE MOAENEH
KPUCTANIMYECKUX PEETOK, HAOMIO/IEHHE MU ONHMCAHHWE JAEMOHCTPALlMOHHBIX U JIa0OpAaTOPHBIX OIBITOB
(paznokeHue nepoKcHia BOAOPOJa B IPUCYTCTBUHU KaTalIu3aTopa, ONPEAEIIEHUE CPEIbl paCTBOPOB BELLIECTB
C TIOMOIIbI0 YHUBEPCATIBHOI'O WHAUKATOPA, PEAKIIUH HOHHOTO 0OMEHa), MPOBEJCHNE MPAKTUYECKON pabOoThI
«BnusgHue pa3nuyHpIx GaKTOPOB Ha CKOPOCTh XMMHUUYECKOM peakiumy.

Pacuérnrle 3amaun.

Pacu€rsl 10 ypaBHEHHAM XMMHMUYECKUX PEAKIUI, B TOM YHCIIE TEPMOXUMHUUYECKHE PACUETHI, PACUETHI
C MCIIOJIb30BAaHUEM MOHATHS «MAcCOBast JOJIS1 BELIECTBA.

Heopranuveckasi xumust



Hemeramnsl. [Tonoxenue HemeramioB B [lepuoandeckoi cucteme xumudeckux snemeHTtoB . .
MeHneneeBa ¥ OCOOCHHOCTH CTpOoeHUs aromMoB. Du3nyeckne CBOWCTBA HEMETALIOB. AJLTOTPOIHUS
HEMETaJIOB (Ha MpUMepe KUCIOpoaa, cepsl, pochopa u yrieposa).

XUMUYECKUE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJlOTEHOB, cephl, a30Ta, (ocdopa, yriepoaa u
KPEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpruMmeHeHre BaKHEUIIINX HEMETAIVIOB U UX COCIMHEHUN.

Meramnsl. [lonoxxenne meraiuoB B Ilepmoandeckoil cucTteMe XUMHUYECKMX 3JjeMeHTOB J[. .
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0YeK aToMoB MeTayioB. OOmme Qusuveckue
cBOMCTBa MeTAJIOB. CIIaBbl METAIJIOB. DJIEKTPOXUMUYECKUH Psijl HAIPSYKEHU METaJlIoB.

XHUMHYECKUE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPUM, KaJlui, KaJIbIIUA, MarHui, alFOMAHUAN, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COCTUHEHUH.

O6mme cnocoObl moTyyeHHst MeTayuIoB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOABbl M3YYEHHUS BEUIECTB M MX NPEBPAILCHUI: H3ydyEHUE KOJUICKIUU
«Metamnel W CIUIaBbl», OOpa3l0OB HEMETANIOB, PEIICHHWE JKCIEPUMEHTANbHBIX 3a/ad, HaOoJeHUuEe U
ONMHMCAaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJCUCTBUE THUIPOKCHIA ATIOMHUHHUS C
pacTBOpaMH KUCJIOT U LIEI0YeH, KaYeCTBEHHbBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa Ui 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY BELIECTBAa, Macce WIH
00BEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PacYEThl Macchl (00BhEMA, KOJIMYESCTBA BEIECTBA)
MPOJIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUA 4 KA3Hb

Ponb xumuu B 00ecriedeHuH KOJIOTHYECKON, SHEPreTHYeCKON U MHILEeBON 0€30MacHOCTH, Pa3BUTHH
MeauiuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TMOJYyYEHUsS BaKHEHIINX
BEILIECTB.

YenoBeK B MHUpE BEIIECTB M  MAaTEpUAJIOB: BaXKHEWIIME CTPOUTEIbHBIE  MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKII0, KEpaMUKa, MaTepUaIbl JJIsl JJIEKTPOHUKH, HAHOMATEePUAJIbI,
OpraHWYeCKUe U MUHEpaAIbHBIC YI0OPEHUSI.

XuMHUs U 3740pOBbE YENIOBEKA: IMpaBHJIa HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB, IMpaBUiia
0€30MMacHOTO HCIIOIB30BAHMS MPENapaToB OBITOBOM XUMUU B TIOBCEITHEBHOM JKU3HH.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexmnpenMeTHBIX CBsI3el NMpU U3ydeHUH oOlIeil u HeopraHudeckoi xumuu B 11 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIONIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHHA, TaK M TMOHSATHH,
SIBJISIFOLIUXCS] CACTEMHBIMM /17151 OT/AEIIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIU3, CHHTE3,
KJ1accuuKaius, NepuoMIHOCTh, HAOJIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SIBJICHUE.

®usnka: wmartepus, DSHEpPrusi, Macca, aTroM, OJEKTPOH, NPOTOH, HEWUTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTh, MOJIEKYJa, YHEPTEeTHUECKH YpOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHHE
BEIIECTBA, (PU3NUYECKHUE BEIIMYMHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kinerka, opraHu3M, 3KOocucTema, Ouochepa, Makpo- U MHUKPODJIEMEHTHI, BUTaAMHHBI,
0OMeEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus:: XWMHYECKass MPOMBIIUICHHOCTh, METAJUTYprHsi, TPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHalioB, CEJIbCKOXO35 HUCTBEHHOE MPOU3BOJICTBO, IHINEBAsT MPOMBIIUICHHOCTh, (apMarieBTHYeCKas
MPOMBILIIIEHHOCTh, POU3BOACTBO KOCMETHYECKUX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepualoB, JEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWU HA BA30OBOM
YPOBHE CPEJJHET'O OBILIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3ysbTaTaM OCBOCHHS OOYYaIOIUMUCS IMPOTPaMM
cpeaHero obuero oOpa3oBaHus (JMYHOCTHBIM, METANIPEIMETHBIM U NpeaMeTHbIM). HayuHo-MeTomueckoit
OCHOBOH Ul pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHMSI IIPOrPaMM CpelHero o0uiero oopazoBaHus
SBJIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MTOAXO.

B cootBercTBUU C CHCTEMHO-IEATENBHOCTHBIM IIOJXOJIOM B CTPYKTYPE JMYHOCTHBIX PE3YJIbTAaTOB
OCBOEGHHA IpeaMmera «XHMHA» HAa YPOBHE CpelHEro oOIiero oOpa30BaHUS BBIACIIEHBI CIEIYIOLIHE
COCTaBJIAIOLIHE:

OCO3HaHHE OOYYAIOIMIMMHUCS POCCUHCKOM TpaXIAaHCKOW HWACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LieJIEHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOESKICHUN JINYHOCTH HA OCHOBE KJIIOUEBBIX LIEHHOCTEH U
MCTOPUYECKHUX TPAAULIUI 0a30BOH HAYKH XUMUH;

TOTOBHOCTb U CIIOCOOHOCTH OOYyYaIOLIMXCs PYKOBOJCTBOBATHCS B CBOEH JESTENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKaMHU, IPUCYILIUMHU LIEIOCTHOM CUCTEME XUMUYECKOI0 00pa3oBaHMs;

HaJIMYMe IPAaBOCO3HAHMS SKOJIOTMYECKON KyJIbTypbl M CIIOCOOHOCTH CTaBUThb LEIU M CTPOMTH
KU3HEHHBIE TUIAHBbI.

JIn4HOCTHBIE pE3yNbTAaThl OCBOEHUS IpenMera «XHUMHS» JOCTUTaloTCd B €JUHCTBE YYEOHOH U
BOCIIMTATEIbHOW JEATENBHOCTH B COOTBETCTBUU C T'YMaHMCTHUYECKHMH, COLMOKYJIBTYPHBIMH, AYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSAMH U UJI€aIaMU POCCUHCKOT0O TPaKJaHCKOI0 OOIIECTBa, IPUHATHIMU B O0ILIECTBE
HOpPMaMu UM NpaBUJIAMU IIOBEJIEHUS, CHOCOOCTBYIOLUIMMH IpOIECCaM CaMOIO3HAHMS, CaMOpPa3BUTHS U
HPaBCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU O0YYarOILIHXCSl.

JInuHOCTHBIE PE3YyNbTaThl OCBOEHUS Hpeamera «XHUMHS» OTPaKaroT CHOPMHPOBAHHOCTH OIBITA
[I03HABATEIbHOM M MPAKTUYECKOM AeATeNbHOCTH OOYy4aroIMXCsl MO peau3aliy NPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI 00YYArOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U
IIPABOIIOPAIIKY;

IPEJICTaBICHUS O COLMAIbHBIX HOPMaxX U MpaBUIaxX MEKINYHOCTHBIX OTHOLIEHHUH B KOJUIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATEIBHOCTH MPH CO3JaHUM Y4EOHBIX MPOEKTOB, PELICHU U
y4eOHBIX M MMO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKHX KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHThl APYTUX HpU
aHaJIM3€ Pa3IMYHbIX BUJOB yU€OHOU NESATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA !

LIEHHOCTHOT'O OTHOLLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACIEANI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUsI K TpOLIECCYy TBOpYECTBa B 0OJACTH TEOPHUM M MPAKTUYECKOTO MPUMEHEHHs] XHMUH,
OCO3HaHUSl TOTO, YTO JOCTH)KEHUS HAYKH €CTb pe3yibTaT AJUTENbHbIX HAOIIOACHUH, KPOMOTIUBBIX
AKCIIEPUMEHTAJIBLHBIX MIOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

UHTEpeca M IO3HABATENbHBIX MOTHBOB B IOJIYYEHHHM U TOCIEAYIOIIEM aHaiu3e WH(POpMaluu O
IIEPEIOBBIX JTOCTH)KEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO IMOBEACHMUS,

CIOCOOHOCTH OLIGHMBATh CHUTYyallud, CBS3aHHBIE C XUMHUYECKUMH SBJICHUSMH, U HPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBATh CBOE MOBEJECHNE M TIOCTYIKH CBOMX TOBAapHILEH ¢ MO3UIUN HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHHUE MOCIEACTBUI ITUX MOCTYIKOB;

4) popMupoBaHNs KYJbTYPbl 310POBbS:



MMOHUMAaHUS IIEHHOCTEHN 37J0pOBOTO M 0€30MacHOro 00pasa KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOrofcHMsI TIPaBWJI OE30MACHOTO OOpaIeHHs ¢ BEIIECTBAMU B OBITY, MOBCEHEBHOW KU3HU U B
TPYAOBOM AEATEIBbHOCTH;

MOHUMAHUS IIEHHOCTH MpPaBWJI HMHIUWBUIYaIbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 IMOBEJICHHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TMOCIEACTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aKOTOJs, HAPKOTHKOB,
KypEeHHUs);

5) TpynoBoro BocnuTaHms:

KOMMYHHUKATHBHOW KOMIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEeNIbCKON JEATeIbHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JICSITEIBHOCTH;

YCTaHOBKM HA aKTMBHOE y4acCTHE€ B PEIICHUU MPAKTUUYECKHUX 3a]a4 COIMAIbHOM HAIpaBIECHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY M3y4YeHHUIO0 Mpodeccuil pa3IMyHOro poja, B TOM YHCIE HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH IO XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaraM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HHAMBHIYaIbHOM TPaeKTOPUU OOpa3oBaHusA, Oymylien
npodeccun W peanu3ali COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) IK0JIOrMYEeCKOr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIe, KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU HA
3emue;

MMOHUMAaHUSA TI100aTFHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, BIUSHUA SKOHOMUUECKHUX MPOIECCOB
Ha COCTOSIHUE IPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HAHUA HEOOXOJAMMOCTH HCIOJb30BAHUS JOCTHKEHHM XHUMHUU JUIsI PEUICHHS BOIPOCOB
PaIMOHATIBFHOTO MIPUPOAONOIB30BAHUS;

AKTHBHOTO HENPUATHS ACUCTBUM, NPUHOCALIUMX Bpel OKPYKAIOIIEW IPUPOJHOM cpeae, yMEHUs
MMPOTHO3UPOBATh HEOJArONPHUATHBIE HSKOJOTMYECKHE TOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUA U
MpeAoTBpalaTh UX;

HaJU4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpPbl, ONBITA JAESITEIbHOCTU
9KOJIOTUYECKON HAIPABJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMM B TTO3HABATEIbHONW, KOMMYHHKATHBHON
Y COITMABHOM MPAKTHUKE, CTIOCOOHOCTH M YMEHHUS aKTUBHO MTPOTUBOCTOSATH UCOJIOTHH XeMO(hoOuu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOM NPAKTUKH;

MOHUMAHUS CHENU(UKUA XUMUU KaK HAyKH, OCO3HaHUs €€ poyin B (POPMUPOBAHUU PAI[HOHAIBHOTO
HAyYHOTO MBIIIEHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBIeHUS 00 OKpY)KalolleM MHUpE Kak O €IMHCTBE
MPUPOABI U YETOBEKa, B TMO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEW M pElIeHUWU MpoOJIeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHSI,

yOSXKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JUJII COBPEMEHHOW IIMBHJIM3AIMU: B €€
T'YMaHUCTHYECKOW HANpPaBIEHHOCTH W Ba)XHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHAbHON KyIbTYpHI,
penieHny TIo0adbHBIX MPOOJIEM YCTONYHMBOTO PAa3BUTHSL HYEJIOBEUECTBA — CHIPhEBOHM, SHEPreTUYECKOU,
MUIIEBON M JKOJIOTMYECKOW OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIICUEHUH YCIOBUM YCTEITHOTO
TPy/Zla ¥ SKOJOTUYECKA KOM(POPTHOM KM3HU KAXKJIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCMOJh30BaTh IOJydaeMble 3HAHUSA I aHAIH3a U OOBSICHEHHS
SIBJICHUH OKPYXKAIOIIEr0 MHUPa M MPOUCXOMSIIMMX B HEM HW3MEHEHUH, yMEHHS Jenarh 00OCHOBAaHHBIE
3aKJTIOYEHUs] Ha OCHOBE HAy4yHBIX (DaKTOB M WMEIOIIMXCSA JAHHBIX C IETbI0 TOJYYCHHs JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHMUS [JIs pEeUIeHus MpodiemM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENBbCKON AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO M CaMOOOpPAa30BAaHHIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3iMuHbIX chepax npodecCHOHaTbLHON ACSITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmMeTHble pe3ylbTaThl OCBOCHHS y4eOHOTO mnpeamera «XUMHS» HA YPOBHE CPEIHETO
o01mero 00pa3oBaHus BKIIFOYAKOT:

3HaYUMbIe  JI1  (OPMHUPOBAHUS  MHPOBO33PCHHMS  OOYYAIOIIUXCS  MEXKIHCIUILIMHAPHBIC
(MeXTIpeMeTHbIC) OOIeHAyYHBIC TIOHSATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U
crenu(uKy METOJOB MO3HAHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, dHEPTHUS,
SIBJICHUE, TPOILIECC, CHUCTEMa, Hay4dHBIM (aKT, MPHUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBaHKe, HAOJI0ICHUE, H3MEPEHHUE, SKCTICPUMEHT M JIPYTHE);

VHHUBEpCaJIbHbIC Yy4eOHbIC JeHCTBUS (ITO3HABATEIIbHBIE, KOMMYHHKATHBHBIC, pETYJSITHBHBIC),
obecnieunBaromue (GopMUpoBaHHE (YHKIIMOHAIBLHOW TI'PAMOTHOCTH H  COIHMAIBHOW  KOMICTCHIIMH
oOyuaromuxcs;

CIOCOOHOCTh OOYYAIOLIMXCS MCIIOJIb30BaTh OCBOSHHBIC MEXKIUCIUILTHHAPHBIC, MUPOBO33PCHUYCCKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC ISHCTBUS B TIO3HABATEILHON U COIIMAIILHOM ITPAKTHKE.

MeranpeaMeTHble  pe3ylbTaThl  OTPAXKAIOT OBJIAJICHUC  YHHUBEPCAIbHBIMU  y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U AKTYaTM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTPUBATh;

ONpEACIATh ICNIM JEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HMX JOCTHIKCHHUS, COOTHOCHTH
Pe3yabTAThI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIIOJIb30BaTh NMPU OCBOCHUU 3HAHHWU MPHEMBI JIOTHYECKOTO MBIIIUICHUS — BBIICIATH XapaKTEepPHbBIC
MPU3HAKKA TIOHSITHA W YCTAHABIMBATh WX B3aUMOCBSI3b, HCIOJIH30BaTh COOTBETCTBYIONIUE TOHSATHS JUIS
O0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHBHBIC, JCIyKTHBHBIC, 10 AHAJOTHH), BBISBIIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBIECHUSAX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUYCHHUS,

MPUMEHSTh B IMPOLIECCe TMO3HAHUS, UCIOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
PeoOpa3OBEIBATE MOJICIBHBIC TPEICTABICHUS — XUMHYECKHH 3HAK (CHMBOJI) 3JIEMEHTA, XUMHYECKas
dbopMyIa, ypaBHCHHE XUMUYCCKOW PEaKIMH — MPU PEIICHHH yIeOHBIX TMO3HABATEIBHBIX U MPAKTUUICCKUX
3a/a4, TMPUMEHSATh Ha3BaHHBIE MOJIEJIbHBIC MPEACTABICHUS JUIS BBISABICHUS XAapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKHX PEAKITHI.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHMS BEIIECTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh LIETU U 33a7a4d HMCCIENOBAHUS, UCIOIB30BATh MOCTABIEHHBIE U CAMOCTOSTEIHHO
chopMyITHPOBAHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI JIJIs1 (DOPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKa3bIBAEMBIX CYK/ICHUH;

BJIQJICTh HaBBIKAMU CAMOCTOSTEIHHOTO INITAHUPOBAHUS U MPOBEICHUS YICHHYSCKUX IKCIICPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HAOMOJaTh 3a XOJOM IIPOIIECCa, CAaMOCTOSITENFHO MPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyaupoBaTh O00O0OIIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3yJIbTaTOB
HCCJIETOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJIETAHHOK paboTe;



npuoOpeTaTh OMNBIT YYEHMUYECKOW HCCIEN0BAaTEIbCKOW M HPOEKTHOM [EATENIbHOCTH, NPOSBIAThH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOAOB pEIIEHUs IPAKTHYECKHX 3ajad,
IIPUMEHEHHIO PA3JIMYHbIX METOI0B IO3HAHUS.

3) padora ¢ nngopMmanmeii:

OpPUEHTHPOBAThCSI B PA3JIMUYHBIX HCTOYHHMKAX HH(poOpMalMu (HAyyHO-NOMYJspHas JUTepaTypa
XMMUYECKOI0 COZEp)KaHUs, CIpaBOYHble HocoOusi, pecypcel MHTepHeTa), aHaIU3upoBaTh HH(GOPMALIHIO
pa3NUYHBIX BUAOB H  (GOpPM  TPEICTaBICHHs, KPUTUYECKH OLEHUBAThb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTB;

(bopMynHMpoBaTh 3alpoCchl U NMPUMEHATh pa3IMyHbIe METOJbl IPU MOUCKE U O0TOOpe MH(pOpMaLuH,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

nproOpeTaTh OMBIT UCIOIB30BAHUS UH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH M pa3IMYHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANBbHYIO (pOpMY IpeAcTaBiIeHUss HHPOpMALMU (CXEMBI, TpauKy,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHeE);

UCITIOJIb30BaTh HAYYHBIA SI3BbIK B KA4eCTBE CPEICTBA NMpH paboTe ¢ XUMHUYECKOH HH OpMAaIMen:
OPUMEHSTh MEXNpeAMeTHbe ((pu3mueckue © MaTeMaTHYeCKWE) 3HAKH M CHUMBOJBI, (POPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBAaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh BOINPOCHI TI0 CYIIECTBY OOCYKIaeMOil TEeMBI B XOJA€ JHajiora W/WIA JUCKYCCHH,
BBICKa3bIBaTh MU, (OPMYJIHUPOBAaTh CBOM NPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS MPEIIOKEHHON
3ajJjauy;

BBICTYNaThb C TPE3EHTAalMEd pe3yJabTaTOB I103HABATEIbHOW  JEATEIIBHOCTH, IOJY4YE€HHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBIIOJHEHUM XUMHUYECKOIO HKCIEPUMEHTA,
IIPAKTUYECKON paboThI 110 UCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaau3ali y4eOHOro IpoeKTa 1
(GbopMynMpOBaTh BBIBOJIBI MO pe3yibTaTaM MPOBEAEHHBIX MCCIEJOBAHUN MyTEM COINIACOBaHMS MO3ULUHN B
X0J1€ 00CYyX)eHUsI 1 0OMEHA MHEHUSIMU.

Osgi1aieHHe YHMBEPCAJIbHBIMHU PeryIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBIATh CBOIO MO3HABATENIBHYIO NEATEIBHOCTD, ONPENEIIsI
e€ 1eNu U 3a/1a4M, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh MpeAaraeMblii alropuTM
NEHCTBUIM TpU BBIIIOJIHEHUU YYEOHBIX U HCCIIENOBATEeNIbCKUX 3a/ay, BbIOMpaTh Haubonee 3()PexTUBHBIN
CHoc00 MX pelIeHusl ¢ y4ETOM MOIYYEHHs HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpa)karoT:

c(OPMHPOBAHHOCTD MPEJCTABICHUH O XUMHUUECKONW COCTABJISAIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, POJIM XUMUHU B ITO3HAHUU SIBJICHUH NPUPOABI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOW Jsi peHIeHHUs NPAKTHUYECKUX 3a4ad M HKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 370POBBIO U IPUPOIHON CpeIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHSITHS
(XMMUYecKuil ~ 3JIE€MEeHT, aTOM, DJJIGKTpOHHas  000J0YKa  aroMa,  MOJIEeKyJa,  BaJIECHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XMUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass U COKpall€HHas),
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA 00BEM, YriaepodHbI CKeleT, (YHKUMOHAJbHas TpylNa, paaukal,
HU30MEpPHsI, U30MEPBI, TOMOJIOTMUECKUN pAJl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOX M a30TCOJEpIKallue
COEIMHEHUSI, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COEOUHEHHS); TEOPHUH U



3aKOHBI (TEOpUsl CTPOCHUS OpraHuyeckux BeuiecTB A. M. byTnepoBa, 3aKk0H cOXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHUMHH; MHUPOBO33PEHUYECKHE 3HaHMs, JEeKallle B OCHOBE
MOHUMAaHMsI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (PaKTOJOTHUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYyYCHHMH W OE30MaCHOM HCIIOJIb30BAaHUH BAXKHEHMIIMX OpPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOMN JESITeTbHOCTH YeJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUW BBIABIATh XapaKTepHbIe MPU3HAKU TOHATUN, YCTaHABIUBATh HUX
B3alMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE ITOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLICHUN
OPraHUYEeCKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh ~YMEHHUH HCIOJNB30BaTh XHUMUYECKYIO CHMBOJMKY JJI  COCTAaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaméHHON) QOpMyJ OpPraHUYEeCKUX BEIIECTB H
YpaBHEHUH XHMUYECKUX PEAKLMH, H3roTaBIMBaTb MOJEIM MOJIEKYJ] OpPraHMYECKHUX BELIECTB JUIS
WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIJICKHOCTh U3YYCHHBIX OPraHUYECKHX BEIECTB
[0 UX COCTAaBYy U CTPOCHHIO K OMPENesIEHHOMY KiacCy/TpyIie cCOoequHeHUH (YriieBOAOPObl, KUCIOPO U
a30TCOJEpXKAIIUE COEAMHEHMsS, BBICOKOMOJIEKYJIIPDHBIE COEAUHEHMsI), JaBaTb MM Ha3BaHUA 11O
cucremarndeckoii HomeHkiarype (IUPAC), a Taxke NpPHUBOAWTH TPUBHAIBHBIC HAa3BaHUS OTIECIBHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, IPOMWICH, alleTUIICH, STUICHIJIUKOIb, TIUIEpUH, (peHod, hopManbIeriu,
aleTanpJeruy, MypaBbHHAs KHUCIIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCJIOTA, CTEApUHOBAas KHCIIOTA,
TIII0K03a, PPYKTO3a, KpaxMall, HEeJUII03a, TIIUIUH);

c(OpMUPOBAHHOCTh YMEHUS OIpPENEIATh BUJIbI XMMHUUECKON CBSI3M B OPraHUYECKUX COEIUHEHUSIX
(omMHApHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI MIPUMEHATH MOJOXKEHUSI TEOPUU CTPOCHUSI OPraHUYECKHX BEIIECTB A.
M. byrtnepoBa st OOBSCHEHHS] 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTpOcHHE, (U3MYECKHE U XUMHYECKHE
CBOMCTBAa TUIMYHBIX MPEICTABUTENCH PA3NUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MPOMWICH, areTwieH, OyraaueH-1,3, merunOyranuen-1,3, O€H30J, METaHOJ, 3TAHOJ, ATUJICHIIUKOJb,
TNIMLUEPUH, (EHOJ, aleTaableru]l, MypaBbUHAs MU YKCYCHas KHCIOTBI, TJIIOKO3a, Kpaxmai, IeJUIHI03a,
aMMHOYKCYCHasi KHUCJIOTa), WJUIIOCTPUPOBAaTh T'€HETUYECKYI0 CBS3b MEXJAY HUMH YpaBHEHHUSIMH
COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIMH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYII;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTEepU30BaTb HCTOYHUKU YIJIEBOJOPOAHOIO ChIPbs (HEPTH,
MPUPOJHBIH ra3, yrojs), ClIoCOObI UX NMEPEpadOTKH U MPAKTUUYECKOE IPUMEHEHNE POAYKTOB epepaboTKu;

c(OpMHUPOBAHHOCTh YMEHHA MPOBOAWTH BBIYUCICHHS IO XHWMHUYECKUM YpaBHEHHUSAM (Macchl,
00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WM MPOAYKTa PEaKUMU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIN MIPOJYKTOB PEAKIINH);

c(OpMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJaX HAy4YHOTO IIO3HAHMUS,
UCMOJb3yEeMbIX B XMMHUU NpPHU HM3YYEHUHU BEIIECTB M XMMHUYECKUX SIBICHUH (HaOltoJeHHe, U3MEpeHue,
HKCIEPUMEHT, MOJIETMPOBAHNUE), UCIIOJIb30BaTh CUCTEMHbIE XUMHUUECKUE 3HAHUS Ul NPUHATHS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHM COOJIO/IaTh TMpaBWJIa TOJB30BAHHUS XUMHUYECKOH TOCYI0M U
na0opaTOpHBIM O0OpYAOBAaHMEM, a TaKXe IpaBuja OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOJHATH XUMHUUECKUN SKCIIEPUMEHT (TIpeBpalleHUs
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE ITUJIEHA U U3YyUYEHHE €ro CBOMCTB, KaueCTBEHHbIE
peaKkIMu OpraHMYeCKUX BEIIECTB, JIEHATypalus OeNKOB IMpH HAarpeBaHUM, I[BETHHIE peakiUu OEJIKOB) B
COOTBETCTBUM C TpaBWJIAMH TEXHUKHM O€30IacCHOCTH MpHU OOpalleHUH C BELIECTBAMU M J1a0OpaTOPHBIM
000py/OBaHUEM, NPEJCTABISTh PE3yIbTaThl XMMHUYECKOTO AIKCIEPUMEHTa B (OpMe 3alucu ypaBHEHUN
COOTBETCTBYIOIIUX peakUuil U GOpMYyIUPOBATH BBIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpMHUPOBAHHOCTh YMEHHUM KPUTHUECKH aHATM3UPOBATh XUMUYECKYIO HH(OPMALIUIO, TOTYy4aeMYyIO
13 pa3HBIX UICTOYHUKOB (CpEACTBA MAacCOBOM MHGoOpManyu, IHTEpHET U ApyTHX);

c(OpPMUPOBAHHOCTh YMEHUH COOIIIOIaTh MpaBUiia SKOJIOTHYECKH IEIeCO00Pa3HOro TMOBEACHUS B
OBITY ¥ TPYJOBOH JEATENBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3/10POBBS M OKPYXKAIOIIEH MPUPOIHOMN Cpelibl,
OCO3HaBaTh OIACHOCTb BO3JCHCTBHUS Ha JKHUBBIE OpPraHU3MbI ONPEACNIEHHBIX OPraHUYECKUX BEIIECTB,
noHumasi cMmbica nokasarens [1JIK, mosicHaTe Ha nmpuMepax crnocoObl YMEHBILICHUS U MPEAOTBPAILIEHUS UX
BPEIHOTO BO3ACUCTBUS Ha OPTaHU3M UEIIOBEKA;

Ui 00YyYaromuXxcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHUE MPHUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XUMHUUYECKUX SIBICHUN;

JUTSL CJIETIBIX M CIa00BUASIINX 00YYaIOIIUXCs: YMEHHE UCIOIB30BaTh PElbe(HO-TOUCUHYIO CUCTEMY
obo3nauenuii JI. bpaiist i 3anucu XUMUYECKUX (POPMYIL.

11 KUIIACC

[TpenmeTHBIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHHYecKasi XUMHsD OTPaXaroT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUIN: O XUMHUECKOU COCTABJISIONIECH €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa, POJIU XUMHHU B TO3HAHUU SIBJICHUH NPUPOIbI, B GOPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPhl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW HJsi pEHICHHUS MPAKTHUECKUX 3a7ady M HKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOTHON CPEAE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAaHUW, KOTOpas BKIKOYACT: OCHOBOIIOJATAIOIIME IOHATHSA
(XMMHUYECKHIl 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JeKTpOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb,
MOJIIpHBIA 00BEM, BaJCHTHOCTb, SJEKTPOOTPUIATENILHOCTh, CTENEHb OKHUCIICHUS, XHUMHYECKas CBs3b
(xoBaJIeHTHasi, MOHHAs, METaJUIMYEeCKas, BOJOPOAHAs), KPUCTAJUIMUECKAs PEIIETKA, TUIBI XUMHUYECKUX
peakuuii, pacTBOpP, DIIEKTPOIUTHL, HEAIEKTPOIUTHI, JIEKTPOJIUTHYECKAs JAUCCOLMALMS, OKHUCIUTENb,
BOCCTaHOBHUTENb, CKOPOCTh XMMHUYECKON pPEaKIMH, XMMHYECKOe PaBHOBECHE); TEOPUHM U 3aKOHBI (Teopus
3NEKTPOJUTUYECKON aucconuanuu, nepuogudeckuii 3akon J[. M. MenneneeBa, 3akOH COXpaHEHHUS] MacChl
BELIECTB, 3aKOH COXPAHEHUS M IPEBpAILEHUs SHEPrHuH INPU XUMUYECKUX PpEaKLUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU SI3bIK XUMUH, MUPOBO33pEHUYECKUE 3HAHUS, JIE)KAI[ME B OCHOBE IOHUMAaHMSI IPUYMHHOCTH U
CHCTEMHOCTH XMUMMYECKHX SIBJIEHUH, (DaKTOJIOTMYECKUEe CBEJCHMS O CBOMCTBAX, COCTaBe, MOJIYYEHUU H
0€30I1aCHOM HCII0JIb30BaHUH BKHEHUIIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKON NeSTEIbHOCTH
YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHblE MPU3HAKK MOHATHUH, YCTAaHAaBIUBAaTh HX
B3alMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATHS NPU ONMCAHUN HEOPraHMYECKUX BEILECTB U UX
[IPEBPAILCHUI;

c(OpMUPOBAHHOCTh YMEHUW HCIIOJIb30BATh XUMHUUYECKYIO CHMBOJMKY JJIsi COCTaBieHHUS (HOpMyIl
BEIIECTB M YPAaBHEHHMI XMMUYECKUX peakiuii, cucremarndeckyto HoMmeHkiarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OT/AEIbHBIX HEOPTaHMUECKUX BeLIeCcTB (YrapHbIi ras, yriIeKUCIbli ra3, aMMUak, raiéHas u3BecTh,
Heramni€Hasi U3BeCTb, MUThEBas COJA, MUPUT U JAPYTHUE);

c(OpMUPOBAHHOCTh YMEHUI ONpENeNsTh BaJeHTHOCTb U CTENEHb OKUCIEHHMS XHUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSAX PpA3IUYHOIO COCTaBa, BMJI XMMHUYECKOM CBsI3UM (KOBaJIeHTHasl, WOHHAs,
METaJIJINYECKasi, BOJAOPOJHAs) B COECAUHEHMSX, THUIl KPUCTAUIMUECKON PEIIETKH KOHKPETHOI'O BEILECTBA
(aTromMHasi, MOJEKyJspHas, WOHHAs, METAJUINYECKas), XapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUI;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAAJIC)KHOCTh HEOPTaHWYECKUX BEIIECTB IO HUX
COCTaBy K ONpeAeTEHHOMY KJIAcCy/TpyIIe COeIMHEHMH (IIPOCThIE BEIIECTBA — METAIbl M HEMETalIbl,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIE TUPOKCHU/IbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PacCKpbhIBaTh CMBICI Tepuoanueckoro 3akoHa J[. M. MenneneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLTYI0, 00BICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIUU;



c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHMMHYECKUX
aneMeHTOB 1—4 mnepuonoB Ilepumommueckoil cucrembl xumuueckux a3yemeHToB JI. WM. Menneneena,
UCTOJB3ysl TOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAINY», «IHEPreTUYCCKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M UX COCIMHEHUH MO MepHojiaM U Tpynrnam
[Tepuoauueckoit cucrembl XuMu4eckux 3aeMenToB J[. . Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaTh (OMHMCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXKIY
HEOPraHUYECKUMH BEIIECTBAMU C TOMOIIBIO YPABHEHHUM COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHHMSI KIACCU(PUIIMPOBATh XMMHUECKHUE PEAKLUU MO Pa3IUYHbIM MpHU3HAKAM
(4ucity ¥ cocTaBy pearupyrouux BeIecTB, TEII0BOMY 3D PeKTy peakuu, U3MEHEHHIO CTETIeHEH OKUCIICHUS
3JIEMEHTOB, OOPATUMOCTU PEAKIIMH, YUACTHIO KaTalnu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUU COCTABJIATH YPAaBHCHHS PEAKIHMA Pa3IUYHBIX THUIIOB, MOJHBIC H
COKpalIEHHbIC YPABHEHHSI PEAKIMil HOHHOTO OOMEHA, YYUTHIBAsl YCIOBUS, IIPU KOTOPBIX ATH PEAKIMH UAYT
710 KOHIIa;

c()OPMUPOBAHHOCTh YMEHHI TPOBOJUTH PEAKIUHU, TOATBEPKIAIONINEC KAYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIICCTB, PACIIO3HABATH OIMBITHBIM ITYTEM HOHBI, TIPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil
MMOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajlaHCa ITUX PEaKInii;

c()OPMUPOBAHHOCTh yMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOH pEaKIUuu OT
pa3nuyYHbBIX (DAKTOPOB; XapakKTep CMEIIEHUsS XHMHUYECKOTO DPABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO
BozaeiicTBus (mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE TMPOIECCHI, JIEKAIMEe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJTy4EHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTh MPEICTABICHHUNA 00
OOIINX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCICHUS C UCTOJIb30BAHUEM MOHSATHUS «MAccoBasi 10JIs
BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B MPU XMMHUUYECKHX PEAKIUAX, MACCHI BEIICCTBA HIIU
00béMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B
pEeaKiuu BelIeCTB, TEIUIOBOro 3¢ (}eKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIECTB,
MIPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJO/aTh TMpaBWJa TOJB30BAHHUS XHUMHUYECKON TOCYI0M U
abopaTOpHBIM O0OpPYAOBaHUEM, a TaKXe TMpaBWia OOpalleHHs] C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMONHITh XUMHYECKHM SKCIIEPUMEHT (pa3sioKeHHe
MEPOKCHIAa BOJIOPOJIa B MIPUCYTCTBUM KaTaIN3aTopa, OMpEIeTICHUE Cpeabl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO WHIWKATOPA, BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON PEaKIuu, PeaKkIiuu
HMOHHOTO 00OMEHa, KaueCTBEHHBIE PEAKIMH Ha Cynb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWUS,
pellieHre YKCIEPUMEHTATbHBIX 33/1a4 10 TeMaM «MeTansl» u «HemeTanisl») B COOTBETCTBUU C MPaBUIIAMH
TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUH C BEIeCTBaMU U JabOpaTOpHBIM 000pYAOBaHUEM, IIPEICTABIAThH
pe3yiabTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alHCH YpPaBHEHWUW COOTBETCTBYIOIIMX PEAKIUNA |
(GhopMyIHUpOBaTh BBEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHUECKH aHATTU3UPOBATh XUMUYECKYIO HH(OPMAIIUIO, TIOTYIaeMYIO
13 pa3HbIX UCTOYHUKOB (CPEICTBA MACCOBOW KOMMYHHKAIMK, IHTEpHET U IPYTUX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIONATh TMpaBUiia DKOJOTHYECKH IEJIeCO00pa3HOTO TOBEIACHUS B
OBITY U TPYJIOBOU JIEATEIHHOCTH B LESIX COXPAHEHHs CBOETO 370POBhS M OKPYKAIOIIEH MPUPOTHOM Cpebl,
OCO3HaBaTh OMACHOCTh BO3JCHCTBHUS Ha JKUBBIE OPraHU3MBI OMPEIEIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazatenst [IJIK, mosicHATP Ha mpuMepax CrmocoObl YMEHBIIEHUS W TPEJAOTBpAIICHUS WX BPETHOTO
BO3JICUCTBHS HA OPTaHU3M YEJIOBEKa,;



Ul 00y4aroluXcs ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0pOBbsS: YMEHHUE NMPHUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJAX MO3HAHUS BELIECTB U XUMUYECKUX SBICHUMN;

JUISL CIIETIBIX M CIA0OBUAANINX O0YYAIOLINXCS: YMEHUE HUCIIONB30BaTh PENbe(PHO-TOUCUHYIO CUCTEMY
obo3nauenuii JI. bpaiist i 3anucu XUMUYECKUX (POPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

JlesITenbHOCTh YUUTENSI ¢ YI€TOM pabodeil mporpaMmbl BOCTIMTAHUS:

® YCTAaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUW MEXIY YYUTEIEM M €ro YYCHHKaMH, CIIOCOOCTBYIOIIMX ITO3UTHUBHOMY BOCIPHUATHIO YYaIIMMHCS
TpeOOBaHUH ¥ MPOCHO yUUTEIIS, TPUBJICICHUIO MX BHUMAHUS K 00CY)KIaeMOl Ha YpOoKe WH(OPMAIIMH, aKTUBU3AIMH WX TO3HABATEIIPHON JAESITeh HOCTH;

e TO0YXJCHUE IIKOJbHHKOB COONIOATh Ha YPOKE OOUICHPHUHATHIC HOPMBI TOBEIACHUS, NpaBWiIa OOIICHHS CO CTapmUMH (YUUTEISIMU) H
CBEPCTHUKAMM (IIKOJLHUKAMHU ), IPUHIIUATIB Y4eOHOW TUCIUILIMHBI M1 CAMOOPTaHU3aINH;

® [IPUBJICYCHUEC BHUMAHUS IIKOJIHHUKOB K IICHHOCTHOMY aCIEKTy U3y4aeMbIX Ha ypOKax SIBJICHUH, OpraHu3als ux paboThl ¢ MOJIy4aeMO Ha YpOKe
COIMAJIPHO 3HAYMMOU HH(DOpMaIuell — HTHUIMUPOBAHUE €€ 00CYK/ICHHUS, BRICKA3bIBAHHS YYAIIMMHUCS CBOETO MHEHUS 1O €€ MOBOIY, BHIPAOOTKH CBOETO K
HEW OTHOILICHMS,

® UCIIOJIb30BAaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHUs y4eOHOTO MpeaAMeTa 4Yepe3 JAEMOHCTPALMIO ACTSIM HPUMEPOB OTBETCTBEHHOTO,
IPaXIaHCKOTO TOBEACHHUSI, MPOSIBICHUS YEIOBEKOMIOOUS U J00pOCepleyHOCTH, Yepe3 MOA0Op COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHUS, 3ajad JJis
pelieHus, TPOOIEMHBIX CUTYAIUl A7l OOCYXJACHUSI B KJIacce;

® TpUMCHEHHE HAa YPOKE HHTEPAKTUBHBIX (OpM pabOThl YyYaAIIUXCS: WHTEIUICKTYAIBHBIX WIP, CTUMYJIUPYIONUX ITO3HABATEIHHYIO MOTHBAIUIO
IIKOJILHUKOB; TUAAKTHYECKOro TeaTpa, e MOJy4YeHHbIE Ha YpPOKEe 3HAHUS OOBITPHIBAIOTCA B TEAaTPAJIbHBIX MOCTAHOBKAX; JAUCKYCCHUH, KOTOPHIE NAOT
y4aluMcsi BO3SMOXXHOCTh MPHOOPECTH OMBIT BEJEHUSI KOHCTPYKTHUBHOTO JHANIOTa; TPYMIOBOI pabOThl UM pabOThl B Mapax, KOTOPHIE Y4aT MIKOJIbHUKOB
KOMaHIHOU paboTe U B3aUMOACUCTBHIO C IPYTUMHU JETHMHU;

® BKIIOYEHUE B YPOK UTPOBBIX IPOLEAYP, KOTOPBIE ITOMOTaOT MOAAEPkKATh MOTUBALIMIO JE€TEU K ITOJYYECHHUIO 3HAHUM, HAJAXKUBAHUIO TTO3UTUBHBIX
MEXIJIMYHOCTHBIX OTHOIICHHWN B KJacce, MOMOTAlOT YCTAHOBJICHHIO J00poKenmaTenbHOM arMmocdepbl BO BpeMs ypoka; [ opranuzanus miedcTBa
MOTHBUPOBAHHBIX W JPYAMPOBAHHBIX YYAIMXCS HAJ HUX HEYCIEBAKOIIMMU OJHOKIACCHUKAMH, MAOIIETO IIKOJBHUKAM COLMAJIBHO 3HAYMMBIA OIBIT
COTPYIHHUYECTBA U B3aUMHOM NTOMOILIH;

¢ VHULMHUPOBAHUE U NOAJEPKKA HCCIEHOBATEIBCKOM AEATEIbHOCTH ILIKOJBHUKOB B paMKax peajlv3aldd UMU UHIUWBHUAYAJbHBIX W TPYIIIOBBIX
UCCIIEIOBATENLCKUX MPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOKHOCTH MPUOOPECTH HABBIK CAMOCTOSITENBHOTO PEIICHUS TEOPETHUUECKOM MPOOIeMbl, HaBBIK
TeHepUpoOBaHUus U OGOPMIICHHUS COOCTBEHHBIX UJACH, HABBIK YBAXHUTEIHLHOTO OTHOIIEHHS K YYKUM wHaesM, O(QOpMIIEHHBIM B paboTax Apyrux
Hccre0BaTesNield, HaBbIK IMMyOJIMYHOTO BBICTYIUICHHSI TIEPE]T ayIMTOPHEH, apr'yMEHTHPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PEHHS.

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrtpouabnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
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3.1 Cruptel. @enon 3

3.9 Anbnernasl. KapOoHOBBIE KUCTIOTHI. 7
' CnoxHbie 3GupbI

3.3 YrneBoast 3
Hroro no pasneny 13
Pa3znen 4. A3oTconepikaniue opraHuyeckue coeIuHeHus

4.1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34

11 KIIACC




KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/n P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckue 0CHOBbI XUMHU
Ctpoenue atomoB. [leproguyueckuii 3aKkoH
11 u [lepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 CtpoeHnue BemiectBa. MHorooopasue 4
' BEIIIECTB
13 XUMHYECKUE PEAKIINU 6 1 1
Htoro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Merannsl
2.2 Hewmerannst 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pasneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XUMHUS ¥ )KU3HB 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
IHOYPOYHOE IIVIAHUPOBAHUE
10 KJTACC
Ne Tema ypoka KounyecTBO 4acoB Hara JJIeKTPOHHbIE




m/n Konrpoabnbsie IIpakruuyeckue H3YMCHUS  HEpPOBHIC
Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
1 [Ipenmer oprann4eckoi Xumuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHsT OpraHMYEeCKUX
2 coenuneHuit A. M. byriepoBa, €€ oCHOBHBIE 1
M0JIO’KEHUS
[IpencraBnenue o knaccudukanuu
3 opraHuueckux semects. Homenkiarypa 1
(cucremaruyeckas) U TpUBHAJIbHbIC Ha3BAHUSA
OpraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUYECKUN PSIL
5 MertaH u 3TaH — OpoCTEUIINE 1
MPEJICTaBUTENIN AJKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIEH U NPONUIEH — MpocTeiine 1
IIPEJICTaBUTENIN AJIKEHOB
3 [Ipaktuueckas padbora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1
CUHTETHUYECKOTO KayuyKa 1 pe3HHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUH,
10 TOMOJIOTUYECKUH psijl. ALlETUIIEH — 1
IIPOCTEUIINN [TPEACTABUTEND AIKUHOB
1 Brranciaenus o ypaBHEHUI0 XUMHYECKON 1

peakiuu




ApeHsbl: 6eH301 U TOIY0J. TOKCHYHOCTh

12
apeHoB

13 ['eHeTnyeckas CBSI3b YIIEBOIOPOIOB,
MPUHAJJISKAIINX K Pa3IMYHBIM KJlaccam
[IpupoaHble HICTOYHUKH YIIIEBOAOPOIOB:

14 MIPUPOIHBIN ra3 U MOMYTHbIC He(PTSIHBIC ra3kl,
He(Th U MPOAYKTHI €€ epepadoTKH
[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBII ra3 U MOMYTHBIE HEPTIHBIE Ta3bl,
HEPTH U MPOIYKTHI €€ IepepadoTKu

16 KontponbHas paboTa mo pazaeny
«YTIIEeBOIOPOABD)

17 [IpenenbHbIE OIHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

18 MHoOroaToMHbIE€ CIUPTHI: STUIICHTIIUKOIIb U
TIIUIEPUH

19 ®DeHoJI: CTPOCHUE MOJIEKYJTBI, (PU3NYECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anbrerupl: hopManbAeTHI U alleTalbIeTUI.
AueToH

21 OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHAs

99 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

93 CreapuHOBas U OJIEMHOBAsL KUCIOTHI, KaK
NPECTaBUTENN BBICIINX KApOOHOBBIX KHUCIOT

24 MBpb11a Kak coJId BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEee JCHCTBIE

o5 CrnoxHble 3(hUpbl KaK TPOU3BOJHBIE

KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX




3pupoB

Kupsl: runponaus, npuMeHeHue,

26 1
OuoJstornueckas pojb )KHPOB
VYrneBoasl: cocTaB, Kiaccu(puKanus.
27 Baxueiiiume npeacTtaBuTeNu: TII0K03a, 1
bpykTO3a, caxapo3a
28 Kpaxman u nemirono3a Kak mpupoIHbIe 1
TIOJTUMEPHI
KonTponbHas pabora no pazaeny
29 «Kucnopoacoaepkaiye opraHn4ecKue 1 1
COCUHEHUS
30 AMUJHEBL: METHUIAMHMH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(pOTEepHBIC
31 OpPTaHWYECKHUE COCTUHEHUS, HX 1
ouojornueckoe 3HaueHue. Ilentuapl
39 benku kak nmpupoHbIe 1
BBICOKOMOJICKYJISIPHBIE COSMHCHHUSI
33 OCHOBHBIC TOHSATHS XHMUH 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIE METO/bI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TnacTmacchl, kKayqykH, BOJOKHA
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne aTa HppoBbIE
n/m Tena ypoka Bcero Kourpoabusie  IMpakruteckue fll3y‘leHI/lﬂ zﬁiiosaTeﬂbnme
padoThI padoThI pecypenI
1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1




KOH(UTrypanus aTOMOB

[lepuonnueckuii 3akoH u [lepronuueckas
cHCTeMa XUMHYeCKuX sineMeHToB Jl. H.
MenneneeBa, X CBA3b C COBPEMEHHOM
TEOpPUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XHUMHUYECKHX DJIEMEHTOB U UX COEIUHEHHUH 10
rpyIIaM U NepuoaaM. 3HaueHUe
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux anemenToB .. Menieneena B
pPa3BUTHHU HAYKHU

CTpOCHI/Ie BelecTBa. XUMHYECKas CBA3b, eé
BUbI, MCXaHU3MbI 06pa3OBaHI/I5{ KOBaJICHTHOM
CBA3U. BOI[OpO,I[HaSI CBA3b

BajeHTHOCTB. DIIEKTPOOTPHIIATEIEHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTue o qucnepcHbIX cucteMax. cTuHHBIE
Y KOJUIOMJHBIE pacTBOPbL. MaccoBas 101
BEILIECTBA B pacTBOPE

Knaccudukamus 1 HoMeHKIaTypa
HEOPraHWYECKUX coeMHEeHn. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanus XumMuueckux peakiuii B
HEOPraHWYECKON U OPraHUYeCKON XMUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPAaHEHHs U NIPEBPAIICHHS JHEPTUU IIPU
XUMHYECKHUX PEaKIMIX

CxopocTtb peakuuu. OOpaTuMbIe PEaKIIUH.




XHUMHYECKOE PAaBHOBECHE

10

11

[TpakTrueckas padora Ne 1. «Brnusaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

DnekTpoauTHYecKas auccoruanus. [lonsrue o
BOZIOpOHOM Toka3zatene (PH) pactBopa.
Peakiuu nonHoro oomena. I'naponus
OpPraHMYECKUX M HEOPTraHMYECKUX BEIIECTB

12

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
[Tonsarne 006 31MEKTPOIH3E PacIIaBOB U
pacTBOPOB coJiei

13

14

15

16

KontponbHas paboTa mo pazaeny
((TCOpCTI/I‘-IeCKI/IC OCHOBBI XUMHN»

Mertamibl, ux nojoxenue B [lepuoauueckoi
cucTeMe XuMHueckux snementos /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBOUCTBa
METaJIOB

CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKHUM AT
HaIpsHKEHUH METAIIIIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuit, Kanui, KaabIHii, MAaTHUA,
ATIOMUHHI) U UX COeTMHEHUI

17

18

19

XHUMHUYECKHE CBOMCTBA XpOMa, MEAU U UX
COECTUHEHUN

XuMHUYeCKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COECTUHEHUN

[IpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramae»"

20

Hewmeramnbl, ux nonoxxenue B [lepronnueckoi




21

22

CHUCTEME XMMHYECKUX 31eMeHToB J[. U.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

duszndyeckre CBOMCTBA HEMETAJIJIOB.
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCITIOpoJ1a, cephl, hocdopa u yriaepoaa)
XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COCTUHEHUN

23

24

25

XuMHYECKUe CBOICTBA a30Ta, pocodpa u ux
COCIMHEHU I

XUMHUYECKUE CBOMCTBA yIiiepoia, KPEMHUS U
UX COeOUHEHUN

[IpuMeHeHHe BaXKHEHIIIMX HEMETA/IOB U UX
COCIMHEHUN

26

O0o001IeHrEe U CHCTEMATHU3aLHsl 3HAHUH 110
TeMme «HemeTamner»y. BeramucineHnus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

27

28

29

[IpakTuueckas pabora Ne 3. «Pemienue
OKCIICPUMCHTAJIBHBIX 3a/a4 IO TEME
"HemeTtamist"»

KonTponbHas pabota no Temam «MeTamib» U
«HemeTtaminy

Heopr AHUYCCKHUC U OPTaHUYCCKUC KUCITOTHI.
HeOpFaHI/I‘-ICCKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

30

AM@oTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB

31

Poisib XuMuH B 00eCieYeHUN SKOJIOTHYECKOM,
SHEPTreTHYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHU MEIUITUHBI




[IpencraBnenust 00 0OMIKUX HAYUHBIX

32 IPUHLINIIAX IPOMBIIIEHHOTO MOJIYy4E€HHUS 1
BAKHEUILINX BELIECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB

34 XUMHUS U 3J0pPOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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