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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XUMHUHM Ha ypOBHE CpedaHEro odiiero oOpa3zoBaHus pa3padoTaHa Ha ocHoBe denepabHOrO 3aKOHA OT
29.12.2012 No 273-®3 «O06 obOpazoBanuu B Poccuiickoit denepanny, TpeOOBaHUN K pe3ybTaTaM OCBOCHHS (eaepabHOM
oOpa3oBarebHOM mporpamMMbl cpeaHero obmero o6pazoBanus (DPOII COO), npeacraBieHHbIX B DenepaibHOM
rocynapcTBeHHOM obpasoBarensHOM cTangapre COO, ¢ yuérom Konnenuu npenonaBanusi yaeOHOro npeamera « XumMus» B
oOpa3zoBaTenbHbBIX Opranu3anusx Poccuiickoit denepainu, peanu3ylmKUX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPaMMBbI, U
OCHOBHBIX TMoOJoxkeHul «Crtpareruu pa3Butusi BocnuTaHnusi B Poccuiickoit ®enepanuu Ha nepuon g0 2025 roma»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MO/IX0/IOB K pa3pabOTKe MPOrpaMMbl [0 XUMUH, K OMPEEICHHUIO O0IIe cTpaTeru 00y4eHus, BOCIUTAHUS U
pa3BUTHSL O0y4aIOMIMXCSl CpeACTBaMHM ydeOHoro npeaMera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyansubie nosnokeHuss GI'OC COO o B3aMMO0OOYCIOBICHHOCTH MIENeH, cofep)KaHUs, Pe3yJbTaToB OOY4YEHUS U
TpeOOBaHU K YPOBHIO MOJITOTOBKH BBIMYCKHUKOB.

XuMuueckoe 00pa3oBaHHE, TIOydaeMOe€ BBITYCKHHMKAaMU  OOIIEO0O0pa3oBaTEIbHOW  OpraHu3alliu,  SBISETCS
HEOTHEMJIEMOM YacThi0 MX 00pa3zoBaHHOCTU. OHO CIYKHUT 3aBEPIIAONIMM ITArlOM peajn3allid Ha COOTBETCTBYIOIIEM €My
0a30BOM YpOBHE KIIFOYEBBIX IIEHHOCTEH, MPUCYIIMX IEJIOCTHONW CHUCTEME XUMHUYECKOro oOpa3oBaHUsS. OJTU IIEHHOCTH
KacaloTCsl TO3HAHHS 3aKOHOB MPHUPOILI, (OPMHPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKAa, a TakKkKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLIEHUSI K CBOEMY 370pOBbIO M MpUPOAHOM cpeae. Peanmsyercs Xumuueckoe
oOpa3oBaHue OOYyYarONUXCS HA YPOBHE CpeAHEro oOmiero oOpa3oBaHUs CPEACTBAMH YUEOHOTO MpeaMeTra «XHUMHS,
CoJiepKaHuE U MOCTPOCHUE KOTOPOTO OMPEIEIICHbI B MPOrPaMMe M0 XUMUU € YUETOM CreU(UKNA HAYKU XUMUU, €€ 3HAaUCHUS
B TO3HAaHUM MPUPOABI M B MaTEPUATBLHOM >KM3HM OOIECTBAa, a Takke C Y4€roM oOuuMX Ieled U MPUHIIUIIOB,
XapaKTEepU3yIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHEro oduiero oopazosanus B Poccuiickoit denepanu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK MTPaeT O0COOYIO0 pOjb B COBPEMEHHOW ITMBUIIM3AIIMU, B CO3JIaHUU
HOBOI 0a3bl MaTepuaIbHON KyIbTypbl. OHa BHOCUT CBOU BKJIaJ B ()OPMHUPOBAHUE PALMOHATHHOTO HAYYHOI'O MBIIUICHUS, B
CO3/1aHue 11eJIOCTHOTO TIPEICTaBIeHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOBI U YEIOBEKA, KOTOpOoe PopMUpyeTCs



B XMMHUHU Ha OCHOBE NOHMMAaHUs BEIIECTBEHHOI'O COCTABA OKPYKAIOIIETO MUPA, OCO3ZHAHUS B3AMMOCBS3U MEXAY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMU M BO3MOXHBIMU 00JIaCTAMH MPUMEHEHHUS.

TecHO B3aMMOAEHUCTBYSL C JPYIMMHM €CTECTBEHHBIMM HAyKaMM, XUMHS CTaja HEOThEMJIEMOM 4YacTbl0 MHUPOBOM
KyJbTYpbl, HEOOXOAMMBIM YCIOBUEM YCHEIIHOI'O TPYa U KU3HU Kax0ro ujieHa oodmectBa. CoBpeMeHHas XMMHUSI KaKk HayKa
co3ujaTeNbHasA, Kak HayKa BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha pelleHHe II00albHBIX MPOoOJeM YCTOWYMBOTO pPa3BUTHUS
4eJI0BEUECTBA — ChIPbEBOM, SHEPreTUUECKOH, MUILEBOM, SKOIOTMUECKON 0€30I1aCHOCTU U OXPaHBbI 310POBBS.

B cooTrBercTBUM ¢ 00UMMU HENSIMU U MPUHIUIIAMH CpPEeIHEro o0Iiero o0pa3oBaHus COAepKaHUE MpeaMeTa « XUMUD»
(10-11 kimaccel, 0a30BbIi YpPOBEHb H3Yy4YEHUsSI) OPUEHTHUPOBAHO IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY
o0yyaroumxcsi, HeOOXOAUMYIO UM JJIi BBIPAaOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIIEIIHOIO BKJIIOUEHUS B KHU3Hb
COLIMYMa, TPOAOLKEHUSI 00pa30BaHUsl B Pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisIOIIMMU  TIpeaAMeTa «XUMUS» SBIAIOTCS 0a30oBble Kypcbl — «Opranumdeckas xumus» u «OOmas u
HEOpraHU4YecKass XUMHsS», OCHOBHBIM KOMIIOHEHTOM COJAEpP>KaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMa
3HAaHUM M0 HEOPraHWYECKONM XMMHH (C BKIIOYEHUEM 3HAHMM W3 OOLIeH XMMHH) U OpraHuYecKod xumuu. GopMupoBaHuUE
JAHHOM CHCTEMbl 3HAHUW NpPU HM3YYEHUHU MpeAMeTa OOecreurBaeT BO3MOXKHOCTb PAacCMOTPEHHS BCEro MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmias u HeopraHudeckas XUMus» chopMupoBaHa B
IporpaMme Mo XMMHHM Ha OCHOBE CHCTEMHOIrO IMOJAXO0Ja K M3YYEHHIO Y4eOHOro Marepuajia U 00yCIOBJIEHAa MCTOPUYECKU
00OCHOBaHHBIM PA3BUTHEM 3HAHMIM Ha OMNPEICIEHHBIX TEOPETHUYECKHX YPOBHAX. Tak, B Kypce€ OpPraHM4ecKOoW XHMHH
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOCHMS OPraHUYECKUX COCAUHEHHH, a TAKXKE HAa YPOBHE
CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX IMPEACTABICHUN O CTpoeHHUH BemlecTB. CBeleHUss 00 M3ydaeMbIX B KypCce BELIECTBaX
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB A0 CIOKHBIX OMOJIOrMYECKH aKTUBHBIX COEIMHEHUN. B Kypce opraHn4eckoil XuMuu
NOJTy4YaroT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs MEPBOHAYAIbHBIEC NMPEICTABICHUS O
XUMUYECKON CBA3M, KIACCU(PHKAIMOHHBIX MMPU3HAKaX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHHUS, O
XUMHUYECKON PEaKInu.



[Tox HOBBIM yTJIOM 3peHHSI B IpeaMeTe «XUMUs» 0a30BOT0 YPOBHS PacCMAaTPUBAETCS M3y4EHHBIN HA YPOBHE OCHOBHOTO
o0rrero o0pa3oBaHus TEOPETUUECKUN MaTepuai U (HPaKTOJIOTUYECKUE CBEICHHS O BEIIECTBAX U XUMHYECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «O0111as 1 HeopraHu4decKas XuMHUs» 00y4JaroIUMCs TIPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MIEPHOIUICCKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJI0IOTHUECKHUX MO3UIIHMA, TITy0)Ke TMOHATh UCTOPUIECKOE N3MCHCHHE
(G YHKIIHI 3TOTO 3aKOHA — OT 0000IIAIOIICH 10 OOBSICHSIONICH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMI O BaXXHEWIIMX BEIIECTBAX, UX COCTaBEe, CTPOCHHH, CBOMCTBAX W MPUMEHEHHH, a TAKXKE O
XUMUYECKUX PEAKIIUSIX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHMs JonoHseTcs B Kypcax 10 u 11 kmaccoB aneMeHTaMu
COZIEP)KaHUSI, MMEIONUMH KYyJIbTYPOJIOTHUYECKUN W TPUKIATHOW XapakTep. OJTH 3HAHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aMMOCBSI3M XHMHH C JIPYTUMH HAayKaMH, PacKphIBAIOT €€ pojib B IMO3HABATEIbHONH M MPAKTHUECKOH eSTEIHHOCTH
YeJIoBeKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBKEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU M MPAKTUUECKHUX MPUTIOKESHUN
XHUMHUH, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMax, CBA3aHHBIX C
XUMUEH, KpUTHIECKHA OCMBICIIMBATh HH(POPMAITHIO U IIPUMEHSATH €€ JUIS TIOTTOJIHCHUS 3HAHUH, PEIICHUS WHTEIUICKTYaTbHBIX U
AKCIIEPUMEHTAIBHBIX HMCCIEAOBATEIbCKUX 3a1ad. B 1memoMm comepkaHue y4eOHOTO mpeaMeTa «XHUMHs» JaHHOTO YPOBHS
U3YYCHHUS] OPUEHTHPOBAHO Ha (OPMHUPOBAHKE y 00YJAIOIINXCS MUPOBO33PEHUYECKONW OCHOBBI JIJIsi MTOHUMaHUs (prstocoPpckux
UjeH, TaKuX KaK: MaTeprallbHOE €AMHCTBO HEOPTAaHMYECKOTO M OPraHMYECKOTrO MHUpPA, O0YCIOBJICHHOCTh CBOMCTB BEIIECTB
WX COCTABOM U CTPOCHHEM, TIO3HABAEMOCTh MPHUPOIHBIX SBJICHUM MyTEM SKCIEPUMEHTA U PEUICHUS MPOTHUBOPECUUN MEKITY
HOBBIMHU (haKTaMU U TEOPETUYECKUMU TPEATIOCHIIKAMHU, OCO3HAHUE POJM XMMHUU B PEIICHUH JKOJOTHYECKHX Mpobiem, a
TaKkKe Mpo0JIeM cOepekeHUST YHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTUHA U MATEPUAIOB.

B mane pemieHust 3amad BOCTIMTAHMS, Pa3BUTHSI W COMMATU3ANNKN O0YJAIOIMIUXCS MPUHSITHIC MPOTPaMMOKN 110 XUMHH
MOIXOABl K OIPENSICHUIO COJEpaHUS W IMOCTPOCHHUS MpEeAMETa MpeaycMaTpuBaioT (OpPMHpPOBAHHE YHUBEPCAIbLHBIX
y4eOHBIX NEUCTBHUMA, MMEIONUX 0a30BOE 3HAYEHWE JUISI PA3IMYHBIX BUIIOB JSATEIHHOCTH: PEIICHUS MPOOJIeM, MOMCKa,
aHayi3a W o0paboTku HHGOPMAIMKM, HEOOXOAUMBIX JUIsi MPUOOPETEHHs OIbITa MPAKTUYECKOM U UCCIEeN0BATEIhCKON
JeATETHbHOCTH, 3aHUMAIOIIEH BaYKHOE MECTO B TIO3HAHUU XHMUH.

B npaktuke mpemnoaBaHus XUMHAK KaK Ha YPOBHE OCHOBHOTO 001IIeT0 00pa30BaHus, TaK U HAa YPOBHE CPEAHETO OOIIEro
oOpa3oBaHusl, TpPU ONPEICICHUN COJAEPKATCIILHON XapaKTEePUCTUKW I1IeJiel M3ydeHHs TpeaMeTa HalpaBlieHuEM
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NEPBOCTENIEHHON 3HAYUMOCTH TPAJAMIIMOHHO NPHU3HAETCS (POPMUPOBAHME OCHOB XMMHYECKOW HayKd Kak o00Jactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JAEATEIbHOCTH YEJI0BEKA U KaK OJHOI'O U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPBI.
C MeToaNYEeCKO TOUKHU 3pEHUS TaKOW MOAXO0/ K OIPENEIICHUIO LIEJEH N3YYEeHHs IIPEAMETA SIBJIICTCS BIIOJHE ONPABJAHHBIM.

CornacHo AaHHOW TOYKE 3PEHHUs TJIABHBIMU LIETSIMU M3y4eHUs IpenMera «XuMus» Ha 6azoBoM ypoBHe (10 —11 ki)
SABJISIIOTCSL:

e (QopmMupoBaHHE CUCTEMbl XMMUYECKUX 3HAHUN Kak BaKHEHIIEH COCTABISIIONIEH €CTeCTBEHHO-HAyYHOW KapTHUHBI
MUpa, B OCHOBE KOTOPOI1 JIe)kKaT KIIFOUEBbIe MOHATHS, (PyHAaMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMUHU, OCBOCHUE SI3bIKA
HAyKH, YCBOCHHE U TOHUMAaHUE CYITHOCTHU JOCTYIHBIX 0000IIeHUI MUPOBO33PEHUECKOr0 XapaKkTepa, 03HAKOMIICHHUE C
UCTOPHUEN X PA3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe M pa3BUTHE NPEACTABICHUM O Hay4YHBIX METOAAaX MO3HAHUS BEIIECTB W XMMHUYECKUX PEAKIUH,
HEOOXOJUMBIX JJIi MPUOOPETEHUS YMEHUN OPUEHTHUPOBATHCA B MHUPE BELIECTB U XUMHUUYECKUX SIBJICHUM, UMEIOIINX
MECTO B IIPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHHMH M CHOCOOOB [EATENBbHOCTH, CBSI3aHHBIX C HAONIOJAEHHEM M OOBSCHEHHEM XUMHUYECKOIO
AKCIIEPUMEHTA, COOJIIO/IEHUEM TTPaBui 0€30MIaCHOTO OOpaIeHHs C BEIIECTBAMMU.

Hapsiny ¢ stum, conmepxarTenpHas XapaKTEpUCTHKA LEJNed W 3a1ad M3Y4eHHUsS INpeaMeTa B MPOrpaMMme MO XUMHUH
YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMHM INPUOPUTETAMU B CHUCTEME CPEIHEro oOIIero oO0pa3oBaHMs.
CeroniHg B MpemnojlaBaHUM XMMHUU B OOJbIIEH CTENeHU OTHAETCS MPEANOYTEHUE MPAKTUUYECKOW KOMIIOHEHTE COIEPIKaHMS
00y4yeHus, OpUEHTUPOBAHHOW Ha MOATOTOBKY BBITYCKHUKA 00IIE00pa30BaTEIbHON OpPraHu3alliiy, BIAACIONIEro He Ha0opoM
3HaHUH, a (YHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSIMU aKTUBHOTO TOJYYCHHs 3HAHUN U IPUMEHEHUS
UX B PEAUIbHOW KU3HU JIJIS1 PEUICHUS MPAKTUYECKUX 3a/1a4.

B cBs3M ¢ 3TUM IIpH M3YYEHHM NpeaMeTa «XHMHsS» JOMHHHUPYIOLIEE 3HAUCHHE NPHOOPETAIOT TaKHe LENH U 3aJadH,
KaK:

agantanus oOydaromMxcsd K YCIOBUSM JIMHAMHYHO pPa3BHBAIOLIETOCS MUpPa, (POPMHUPOBAHUE WHTEIIEKTYaIbHO
pa3BUTOM JIMYHOCTH, TOTOBOM K caMO0OOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX PEILICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;



dbopMupoBaHuE Y 00YJIArONTUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIINH ), IMEIONTUX YHUBEPCATHHOE 3HAUCHUE
JUIS PA3IMYHBIX BUJIOB JICATEIILHOCTH: PEIIeHUs MpoOjeM, TTOMCKaA, aHalli3a U 00paboTku mHOpMaIiuu, HEOOXOIUMBIX IS
prUOOpETEHUsI OTBITA ASATECILHOCTH, KOTOpasl 3aHMMaeT BaXKHOE MECTO B ITO3HAHUW XUMHH, & TAKXKE JIJIS OIEHKHU C TIO3UITUH
HKOJIOTHYECKOM 0€301TaCHOCTH XapaKTepa BIUSHUS BEIICCTB U XUMUYECKUX TPOIIECCOB HA OPTaHU3M YeJIOBEKa M IPUPOTHYIO
cpeny;

pa3BUTHE TTO3HABATEIBLHBIX HHTEPECOB, HHTCIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH O0YJarOIIUXCs: CIIOCOOHOCTH
CaMOCTOSITEIILHO TIPUOOPETaTh HOBBIC 3HAHMS MO XMMHH B COOTBETCTBUU C JKM3HEHHBIMHU MOTPEOHOCTSIMH, MCIOIH30BATh
COBpEMEHHBIE WH()OPMAIIMOHHBIE TEXHOJOTHUW JUIsl TIOMCKAa W aHamW3a y4eOHOM W HAy4YHO-TIONMYJISPHOW HH(POPMAIHH
XHMHYECKOTO COJCPIKaHMUS,

dbopMUpoBaHUE W pa3BUTHE y OOYYAIONIMXCS ACCOIMATUBHOTO M JIOTMYECKOT'O MBINIJICHUS, HaOII0AaTeIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJMMBI, B YaCTHOCTH, IpPH IUIAHUPOBAHMH W IPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTAaHUE Yy OOyYarONUXCS YOSKIEHHOCTH B TYMaHHCTUYECKOW HAIPAaBICHHOCTH XHMHUHU, €€ Ba)XXHOW pPOJU B
pEeIICHUH TJI00aJbHBIX TPOOJIEM PalMOHAIBHOTO IPUPOJONOJB30BAHUS, TIOMOJHEHNUS JHEPreTHUECKUX PECypCcoB M
COXPAaHCHHMS MMPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K MPUPOEC U CBOEMY 3JI0POBBIO,
a Tak)Ke MPUOOPETEHHS OMbITa MCIOIH30BAHUS TIOTYYCHHBIX 3HAHWM JJIA MPUHATHAS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yuebGHOM mmaHe cpemgHero o0Imero oopa3oBaHus MpeaMeT « XUMHUs 0a30BOT0 YPOBHS BXOJIHUT B COCTaB MPEIMETHON
obnactu «EcTecTBEeHHO-HAYIHBIC TPEMETHIY.

OO0miee 4YMCIIO YacoB, OTBEACHHBIX JUISI M3YYCHHS XUMHUMU, Ha 0a30BOM YpOBHE CpEIHEro oOImero obpa3oBaHUs,
coctaBisgeT 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Hegeno), B 11 kmacce — 34 gaca (1 gyac B Hezeno).



COIAEPXAHUE OBYYEHUSA
10 KUIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHMYeCKOM XUMHUH

[IpeqMer opraHMyYecKOl XUMHM: €€ BO3HMKHOBEHHME, PA3BUTHE M 3HAUYEHUE B IIOJYYEHHH HOBBIX BEIIECTB M
MareprasioB. Teopusi CTpOeHUs opraHudeckux coennHeHuii A. M. ByriepoBa, e€ ocHOBHbIE MonoxkeHus. CTpyKTypHbIE
(opMyJibl OpraHUYECKUX BenlecTB. I'omomnorus, usoMepusi. XuMUYECKasi CBSI3b B OPraHMUECKUX COCIUHEHUSIX — OJMHApPHBIE
Y KpaTHBIE CBS3H.

[IpencraBinenne o0 KiIacCU(PHUKAIMM OpPraHUYECKUX  BemecTB. HoMeHKiaTypa OpraHMYecKUX COETUHEHHIt
(cucremaTHyecKasi) U TPUBUAJIbHbIC HA3BaHUS BaXKHEUILINX MPEICTaBUTENEH KJIACCOB OPraHUYECKUX BELIECTB.

DKCnepUMEHTAIbHBIE METO/bl U3YYEHHs BELIECTB M MX NPEBPAILCHUI: O3HAKOMJIEHHE C 00pa3laMu OpraHuyecKHX
BEIIECTB U MaTepuajaMH Ha HUX OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OPraHMYECKHUX BEIIECTB, HAOJIOJCHHE U OMNHCAHUE
JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAIIEHUI0 OPraHMYECKUX BEIIECTB MpPU HAarpeBaHuu (IJIaBJICHUE, OOYIIIMBaHUE U
TOpPEHHUE).

YriieBoaopoasl

AJIKaHBI: COCTaB MU CTPOCHHUE, TOMOJIOTMYECKHN pAn. MeTaH W 3TaH — NPOCTEUIINE MPEACTABUTENIN AIKAHOB:
dusnyecKkue 1 XUMUIECKUE CBOMCTBA (PeaKkIMy 3aMEIICHUs U TOPEHNUs), HAXOKJEHUE B IPUPOJIE, OTyICHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUN Psif. DTUIEH U NPONWICH — IPOCTEHIINE IPEACTABUTENIN AJIKEHOB:
¢usznyeckue M XUMHMUYECKHE CBOWCTBA (peakUuu TUIPUPOBAaHUSA, TaJOr€HUPOBAHMSI, THApATALlUM, OKHUCICHUS U
MOJIMMEPU3aLIAN ), TOJIyYEHHE U IPUMEHEHHUE.

Anxanuensl: OyraaumeH-1,3 u MerunOyranueH-1,3: CTpoeHHe, BaKHEHIIME XUMHYECKHE CBOWCTBA (peakius
nosmMepu3auun). [lonydeHre CHHTETHUECKOT O KayuyKa U PE3UHBI.



AJKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHHSI, TOMOJIOTMYECKUI psasl. AUETHUIIEH — IPOCTEHIINIA MTPEICTaBUTENb AIKMHOB:
COCTaB, CTPOEHHE, (U3NYECKHE U XHMHYECKHE CBOICTBa (peakuuu THIPUPOBAHMS, TaJOr€HUPOBAHMS, TUApATaIUH,
TOpEeHUs), OJy4YEHUE U TPUMEHEHUE.

Apensbl. benson: cocras, cTpoeHue, GU3NYECKUE U XUMUUECKHE CBOMCTBA (PeaklMu raJoreHUpOBaHUsI U HUTPOBAHUS),
NoJydyeHue U NpuMeHeHue. Tonyon: cocmas, cmpoenue, uzuyeckue u Xumuieckue ceotucmea (Peakyuu 2ai02eHuposaHus u
HUMpOB8auus), noayieHue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBsI3b MEXAY YIJIEBOJOPOAAMH,
NPUHAJIEKAIIMME K Pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKHU YrieBoAopoaoB. [IpuponHslil ra3 u nonyrHeie HeTsHbIE ra3pl. HedTh u €€ mpoucxoxaeHue.
Crioco0Obl nepepaboTku He(TU: MEPEeroHKa, KPeKUHI (TEPMUYECKHM, KatanuTuueckuil), nuponus. IIponykTel nepepaboTku
He(PTH, UX IPUMEHEHHUE B MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIYKTHI €ro nepepadoTKu.

DKCrepUMEHTAIbHBIE METOJbl M3YYEHHUs BEUIECTB U MX NPEBpAlllEHU: O3HAKOMJIEHHE ¢ oOpa3lamu IUIacTMacc,
Kay4yKoB M pe3uHbl, kojuiekiuu «Hedptb» u «Yromby», MoIeInpoBaHHe MOJIEKYJ YTIEBOJOPOIOB U TalOr€HONPOU3BOIHBIX,
IPOBEICHNUE NIPAKTUYECKON PabOThI: OTyYEHHUE ITUIICHA U U3YYEHHUE €0 CBOMCTB.

PacuérHele 3anaun.

Boluucienus no ypaBHEHUIO XMMUYECKON peakiu (Macchl, 00bEMa, KOIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa
PEaKIINK 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOIO U3 UCXOJHBIX BEILIECTB WM MPOAYKTOB PEAKIUN).

Kucnoponcoaepxammue opranu4ecKue coeJHHEHH

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METaHON M 3TAHOJ: CTPOCHUE, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA (PEaKIuu C
aKTUBHBIMU METAJIaMH, TaJJOT€HOBOJIOPOJaMU, TOPEHHUE), MpUMeHeHne. BoopoaHbie CBA3M MEXAY MOJEKYJIaMH CIHPTOB.

JleiicTBUE METAaHOJIA U 3TAaHOJIAa HA OPTaHU3M YEJIOBEKa.

MHoOroaToMHBIC CIUPTHL. ODTWICHIJIMKOIbL W TJWIEPUH: CTpOoeHHe, (U3MYECKne W XUMUYECKHE CBOWCTBA
(B3aMMOJICHCTBHE CO IIECIIOYHBIMU METaUIaMH, KAYeCTBEHHAsI peakiyusi Ha MHOTOATOMHBIC CIUPTHI). JleficTBHE Ha OpraHu3M
yesoBeka. [[puMeHeHue rimiepuHa U dTUICHTIIUKOJIS.

deHou: CTPOCHHE MOJISKYJIbI, (PU3UYECKHE U XUMUYECKHe cBoiicTBa. TokcnuHOCTh (peHoua. [Ipumenenue denomna.

Anpnerunsl U kemonwvl. Dopmanmbaeru, aneTaabIeru: CTpoeHue, (U3NYECKHE MU XMMHUYECKHE CBOMCTBA (peakiuu
OKHUCJICHUS U BOCCTAHOBJICHU S, KAYECTBEHHBIC PEAKIINH), TTOJIyYECHUE U IPUMEHECHUE.



OmHOOCHOBHBIEC TIpeNeNIbHbIE KapOOHOBBIC KHCIOThI. MypaBbHHAs M YKCYCHAash KHUCIOTHI: CTpOeHHUE, (Ppu3ndeckue u
XUMHUYECKHUE CBOICTBa (CBOMCTBa, OOIIME JIsi Kjacca KHUCIOT, peakius 3Tepudukanuu), MoJydeHHEe M MNpPUMEHEHHE.
CreapuHOBasi M OJEMHOBAash KHUCJIOTHl Kak MPEJACTABUTEIM BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa Kak COJIM BBICHIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBUE.

Crnoxxnbie 3(Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus cioxHbIX 3¢gupoB. XKupbl. ['maponus xkupos.
IIprumenenue xupoB. buonornueckas poJib KUPOB.

VYreBossl: cocTaB, KiacCUpUKAIUS YTIEBOAOB (MOHO-, TU- M TIOJIMCAaxapuibl). [ JIi0K03a — MPOCTEHIITNIT MOHOCaXapuI:
OCOOCHHOCTH CTPOEHHUSI MOJEKYJbl, (pU3MYecKue M XUMHUYecKue cBoMcTBa (B3amMmozeiictBue ¢ ruapokcuaom meau(Il),
OKHUCJICHHE aMMHa4HbIM pacTBOpoM okcuiaa cepedpa(l), BoccraHoBieHUEe, OpOKEHHUE TIIOKO3bI), HAXOXKIECHUE B MPUPOJIE,
npUMeHeHue, ouonornyeckas posib. @orocunres. PpyKTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemnono3a kak NpupojHble noauMepbl. CTpoeHHe KpaxMmalia U LeJUT0a03bl. OU3NYecKue U XUMUYECKHE
CBOICTBa KpaxMasia (THIpOJIn3, KAUECTBEHHAs PEAKIIUS C NO0M).

OKCnepUMEHTAIbHBIE METOJbl M3YUYEHMsI BEUIECTB M WX IMPEBpAIllCHU: MpoBeIeHHUE, HAOJIOJICHUE M ONUCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIUM OJIHOATOMHBIX CIUPTOB (OKUCIEHUE STaHOJA
okcugom wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3auMojeicTBHEe IHIepuHa ¢ TuApokcuaom Menu(ll)), ampaeruaoB
(okucreHne aMMHadHbIM pacTBopoM okcuaa cepedpa(l) m runpokcuaom menu(ll), B3ammonelicTBue Kpaxmalsia ¢ HOJIOM),
MPOBEJICHUE TPAKTUYECKON PadOTHI: CBOMCTBA paCTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaumn.

Brruucnenus mo ypaBHEHHIO XUMUYECKON peakinu (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIECTBA WM MPOAYKTA
peaKuuu 1Mo U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO M3 MCXOHBIX BEHIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcoaepxalire OpraHuu4ecKUue COeqUHEHUS.

AMMHOKHCIIOTHI KaK aM(OTepHbIE OpraHnyeckue coequHeHns. Ou3nieckue 1 XuMUYECKHe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe TIriHa). buonornyeckoe 3HaueHUe aMUHOKUCIIOT. [lenTu bt

benku xak mpupoaHble BHICOKOMOJIEKYISIpHBIE coequHeHus. [lepBuyHas, BTOpUYHAs U TPETUYHAS CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OETTKOB: TUIPOIN3, ICHATYpAIlsl, KaueCTBEHHBIC pEeaKIIMKi Ha OCIIKU.



DKCrepuMEHTATbHBIE METO/IbI U3yUYCHHS BEIIECTB U MX IMpeBpalleHuil: HaOII0ACHNE U OMMCAaHUE JIEMOHCTPAIIMOHHBIX
OIBITOB: JA€HATYpaLus OCJIKOB IPU HArpPEBaHUU, [[BETHBIE PEAKLIUH OEJIKOB.

BricokomolieKy IsIpHbIE COeIMHEeHUs

OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI: MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO, CTENEHb
NOJIMMEPU3aLUH, CPEIHsAsT MOJIeKyJsipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN —
MOJIMMEPU3ALIUS U TIOJTUKOHACHCALIHS.

DKCrepuMEHTAIbHBIE METOAbl M3Y4YEHHs BEIIECTB M UX MPEBPAIICHMI: O3HAKOMJIEHHE C oOpa3laMu MPHUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXnpeIMETHBIX CBSI3€d NMPHU M3YYEHMM OpraHmyeckod XxuMuu B 10 Kiacce OCYIIECTBISIETCS 4epes3
UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSITHH, SIBISIIONIUXCS CUCTEMHBIMU JJI OTIEJbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1Iue ecTecTBEHHO-HAayuHbIE MOHSTHS: SBJIEHHME, HaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHajiu3, CHHTE3,
KJ1accu(UKaIus, NepuOJUIHOCTh, HAOOCHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEITMPOBAHNE.

®uznka: Marepusi, SHEprusi, Macca, aroM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUUECKUl YPOBEHb, BEIIECTBO, TENO, O0OBEM,
arperaTHO€ COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIMYUHBI U €AMHULIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BelIECTB B OpraHusMe, (POTOCHHTE3, OUOJIOTUYECKH AaKTHUBHBIC
BerecTBa (OCIKH, YTIIeBObI, KUPHI, (HEPMEHTHI).

['eorpadusi: MuHepaibl, ropHbIE TOPO/IbI, OJE3HbIE UCKONAEMbIE, TOILTUBO, PECYPCHI.

TexHonorusi: MNUIIEBbIE MNPOAYKTHl, OCHOBBI PAIMOHAJIBHOTO MUTAHUS, MOIOIIUE CPENCTBA, JIEKAPCTBEHHBIE H
KOCMETUYECKHE MPENapaThbl, MaTepuabl U3 HICKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPI'TAHUYECKAA XUMUA

Teopernyeckne OCHOBbI XUMHUU
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XUMUYECKUH 37eMeHT. AToM. Sapo aToma, U30TOMNbL. DIEKTPOHHAS 000JI0UKa. DHEPreTUUeCKUe YPOBHH, MOYPOBHHU.
AToMHBIE OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOEHHOCTH pacIpeneeHHs JIEKTPOHOB M0 OpOUTAIIM B aTOMax 3JIEMEHTOB
NEPBBIX YETHIPEX NEPUOJIOB. DJIEKTPOHHASI KOH(PUTYp AL aTOMOB.

Ilepmonnuecknii 3akoH u llepuonnueckas cucrema xumudeckux diemeHToB JI. M. MenaeneeBa. CBsaA3b
IepUOANYECKOro 3akoHa u llepuoanueckon cucrembl XuMuueckux 3jeMeHToB [[. YI. MenaeneeBa ¢ COBpEMEHHOU TeOpUEn
CTPOEHHSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEILECTB I10 TPpyINaM U repuoaaM. 3HaUeHUE NEPUOIMUECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemiecTBa. XuMUUYECKasi CBA3b. BUIbl XUMUYECKON CBA3M (KOBaJEHTHAs HEMOJSIPHAS. M MOJIApHAs, HOHHA,
MeTajimyeckas). MexaHu3mbl 00pa30oBaHUsl KOBAJIEHTHOM XUMHUYECKOW CBsi3W (OOMEHHBIM M JOHOPHO-aKIIENTOPHBIH).
Bonopoanas cBsizb. BaleHTHOCTE. DIEKTPOOTpULIATEIbHOCTh. CTeneHb OKUCIeH s IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIpHOTO W HEMOJIEKYISIPHOTO CTPOEHHs. 3aKOH TMOCTOSHCTBA COCTaBa BEMIECTBA. [HIBI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA KPUCTAJUINYECKON PEIIETKH.

[TonsTre 0 qucnepcHpIXx cucTeMax. ViICTUHHBIE U KOJUTOMAHBIE pacTBOPbL. MaccoBast 10JIs1 BEIIECTBA B PACTBOPE.

Knaccudukanuss Heopranmyeckux coequHeHuid. HomeHksaTypa HeopraHuyeckux BemlecTB. ['eHeTnueckas CBSI3b
HEOPraHUYECKUX BEUIECTB, IPUHAICKAIMX K PA3JINYHBIM KJIACCaM.

Xumuueckas peakius. Knaccudukanuss XMMAYECKUX PEaKIMi B HEOPraHWUYECKOW U OPraHMYeCKOW XUMHUHU. 3aKOH
COXPaHEHHUsI MaCChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SJHEPTUU [IPU XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBHUCHUMOCTh OT pPa3iInyHbIX (akTopoB. OOpaTHMble peakiuu. XUMHUYECKOE PaBHOBECHE.
@akTOpBI, BIUSIOLINAE HA COCTOSHUE XUMHUYECKOro paBHoBecus. [Ipuauun Jle [Hlartense.

OnexTponutudeckas auccouuanus. CunbHble U cinalble 3JeKTpodauThl. Cpella BOAHBIX PACTBOPOB BEUIECTB: KHUCIHAs,
HEWUTpanbHas, EI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEepUMEHTAIbHBIE METO/Ibl M3YYEHHs BEIIECTB M MX MpeBpalleHuid: aeMoHcTpauus Tabmuy «llepuonnueckas
cucreMa xumudeckux snemeHToB JI. M. MeHnneneeBa», nzydeHue Mojened KpUCTAJUIMYECKUX PEIIETOK, HAONIOJIEHUE U
OINMHMCAHUE JEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHAA BOAOPOa B MPUCYTCTBUH KaTalu3aTopa,
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OTIPEICNICHUE CpPEIbl PACTBOPOB BEHIECTB C IOMOIIBIO YHHBEPCAJTHLHOTO HWHIWKATOpA, PEAKIWH HWOHHOTO OOMEHA),
MIPOBE/ICHUE TTPAKTUUECKON paboThl «BiusHue pa3nuuHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUN.

PacuétHbie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHM, B TOM YHCIIE TEPMOXUMUYECKHAE PACUETHI, PACUETHI C UCIIOIB30BAHUEM
TIOHSATHUS «MacCoBasl J0JIs1 BEIIECTBAY.

Heopranuyeckass xuMus

Hemeramnel. [lonoxenne nemeramioB B Ilepuonnueckoin cucreme xumuueckux 3iemeHToB J[. M. MenneneeBa u
OCOOEHHOCTH CTpOCHHUsI aToMOB. DU3MYECKHE CBONCTBA HEMETA/UIOB. AJUIOTPOINHS HEMETAIOB (Ha MpUMeEpe KHUCIOpoJa,
cepsl, hocopa u yrieponaa).

XVWMHYECKHE CBOWCTBA BAKHEUIUX HEMETAJUIOB (TAJIOTEHOB, CEphl, a30Ta, ¢ocdopa, yriepoma U KpeMHHUS) U UX
COCIMHEHUH (OKCHJIOB, KUCIIOPOACOASPKAIINX KUCIOT, BOJIOPOIHBIX COSTMHEHUN ).

[IpuMeHeHne Ba)KHEUIIMX HEMETAIIOB U KX COCMHEHNM.

Mertamnel. Ilonoxxenne wmeramnoB B Ilepuogudeckort cucreme xumudeckux sseMeHToB [[. WM. Menpaeneena.
OCOOEHHOCTH CTPOCHMS JJICKTPOHHBIX 000JI0YeK aTroMoB MeTaioB. OOmue Qusnueckue cBoiicTBa MeTaioB. CIIaBbl
METAJUIOB. DJIEKTPOXUMUYECKUI P HAITPSIKEHU METAILIOB.

XHWMHUYECKHE CBOMCTBA BOXXKHEHIITUX METAUIOB (HATPUM, Kadui, KaJablIMi, MarHui, aJlOMUHUN, IIMHK, XpOM, JKeJe30,
MeJlb) U UX COCTMHEHUH.

OO6mwme crmocoObl MoydyeHns MeTayuioB. [I[puMeHeHne MeTauioB B OBITY U TEXHHKE.

DKCHEPUMEHTAIbHBIE METOJbI U3YYEHHUS BEIIECTB U WX MPEBPAIICHUN: U3yYEHUE KOJUIEKIMU «MeTaibl U CIjiaBbly,
Oo0pa3llOB HEMETAJJIOB, pPEIICHHE OHKCIEPUMEHTAIbHBIX 3a/1a4, HaOJI0JeHUe MW ONHCaHWE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMO/ICICTBUE TUIPOKCUIA ATFOMUHUS C pACTBOPAMHU KUCIIOT U 111€JI04YeH, KaUeCTBEHHBIE PEaKIINU
Ha KaTHOHBI METAILJIOB).

PacuétHbie 3amaun.

Pacuérel Macchl BemecTBa WM 00bEMa ra30B MO0 U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO U3
YUaCTBYIOIIMX B PEaKIMU BEIIECTB, pacd&Thl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIH OIHO W3
BEILIECTB UMEET MPUMECH.
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XuMHUA U KU3Hb

Ponp xumum B oOecrnieueHUH 3KOJOTMUYECKOH, HPHEPreTUYecKON W MHUIIEBOW O€30MacHOCTH, Pa3BUTUU MEIUIMHBL.
[lonsATHE O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINHM.

[IpencraBienust 06 OOIIMX HaYYHBIX MPUHLMIAX TPOMBIILIEHHOTO MOJY4YE€HUS BAXKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MATEpPUAIIOB: BAKHEWIIKME CTPOUTEIBHBIE MaTepHallbl, KOHCTPYKLIMOHHBIE MaTepUallbl,
KpacKH, CTEKJIO, KEpaMHUKa, MaTepralibl Jisl AJIEKTPOHUKH, HAHOMAaTEpHallbl, OPraHUYECKHE U MUHEPATIbHBIE YI00OpEHHUS.

XuMHUs W 300pOBbE 4YEJIOBEKa: IpaBHJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMpEnaparoB, NpaBuia O€30MacHOro
UCIOJIb30BaHMS IPEnapaToB OBITOBOM XMMHUHU B ITOBCEIHEBHOM KU3HMU.

MexnpeIMeTHbIE CBS3HU.

Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU M3ydeHUU OOIIell M HeopraHudeckod xuMmuu B 11 kiacce ocyiecTBisieTcs
Yyepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHUH, TaK M TOHATUH, SBIAIOIIUXCS CHUCTEMHBIMH IS
OTJIEJIbHBIX NPEIMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: Hay4HbIN (hakT, TUIIOTE3a, 3aKOH, TEOPHsl, aHaJIU3, CUHTE3, Kilaccupukarus,
NEPUOIUYHOCTb, HAOJIIOIEHUE, SKCIIEPUMEHT, MOJIEJIMPOBAHNE, U3MEPEHUE, SIBICHUE.

®u3uka: Marepus, SHEPrus, Macca, aroM, JJIEKTPOH, ITPOTOH, HEUTPOH, MOH, M30TOIN, PAAUOAKTUBHOCTb, MOJIEKYIA,
HEPreTUYECKUN YPOBEHb, BEILIECTBO, TEN0, 00BbEM, arperaTHOE COCTOSTHUE BEIIEeCTBA, (PU3HMUECKUE BEJIMYUHBI U €IUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHThl, BUTAMUHBI, OOMEH BEIECTB B
OpraHu3Me.

I'eorpagusi: MuHepasbl, TOPHbIE TOPOABI, TIOJIE3HBIE HCKONIAEMBbIE, TOILIUBO, PECYPCHI.

TexHOmorusA: XUMHYECKas IPOMBIINIJICHHOCTh, METAJLUIYPIUsi, IPOU3BOJACTBO  CTPOMUTENIBHBIX  MATEPUAJIOB,
CENIbCKOXO03CTBEHHOE MPOU3BOICTBO, MUIIEBAs MPOMBIIIIEHHOCTD, (papMalleBTUYECKasi POMBIIIJIEHHOCTh, IPOU3BOICTBO
KOCMETUYECKUX IIPENaparoB, IPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTEpUaJOB, JJIEKTPOHHAS  IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTUH.
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IUIAHUPYEMBIE PE3VYJIBTATHBI OCBOEHHMSA I[TIPOI'PAMMEBI 110 XMMHWN HA BFA30BOM YPOBHE CPEIHEI'O
OBLIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOCHMS OOYYalOIIUMHCS IMPOTpaMM CPEIHEro OOIIEero
oOpa3oBaHusi (JIMYHOCTHBIM, METAMPEAMETHBIM H TpeAMETHbIM). HaydHO-MeToaM4ecKko OCHOBOM il Pa3paboTKH
IJIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHUS MPOrpaMM CpPEIHEro oO0Iiero o0pa3oBaHUs SIBIASETCS CUCTEMHO-AESTEIbHOCTHBIN
MMOIXO/I.

B cooTBeTcTBUH ¢ CHCTEMHO-IEITENLHOCTHBIM MOAXO0/IOM B CTPYKTYPE JINUHOCTHBIX PE3YJIbTATOB OCBOCHUS IIPEAMETA
«XuMUs» Ha YPOBHE CPEIHETO 0011ero 00pa30BaHuUs BBIJICICHBI CICAYIOIINE COCTABIISIONIHE:

OCO3HAHHUE OOYYAIOIIMMUCI POCCUHUCKOM TpakAaHCKOM HUJEHTUYHOCTM — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CAMOOIIPEECIICHUIO;

HaJIM4Yue MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOSKJICHUN JMYHOCTH HA OCHOBE KIIIOUEBBIX IEHHOCTEM U UCTOPUYECKUX
Tpanuiuii 6a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOCHM JESATEIHHOCTH I[EHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, MTPUCYIIUMHU I[ETOCTHON CUCTEME XUMHUUECKOTO 00pa30BaHMS;

HaJIM4Yue TPaBOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl 1 CHIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE PEe3yJIbTaThl OCBOCHHUS MpeaMeTra «XHMHUS» JOCTHUTAIOTCS B €IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOMN
JEATENBHOCTA B COOTBETCTBHM C T'YMAHUCTHYECKHUMH, COLUMUOKYJIBTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU U
uaeajaMyd POCCHUHCKOrO TPaKIaHCKOTO OOIeCTBa, NPHHATHIMH B OOIIECTBE HOPMAaMH W TpPaBUJIAMU IOBEICHHUS,
CIIOCOOCTBYIOIIMMU MPOIECCaM CaMOTO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIINXCSl.

JIngHOCTHBIE PE3ybTaThl OCBOCHHS TpPEIMETa «XHUMHS» OTpa)xarT c(OPMHUPOBAHHOCTH OMbITA IMO3HABATEIBLHOW M
MPaKTUYECKOMN JAeATETLHOCTH 00YyUaIOIMMXCs MO0 peaau3aluy NPUHITHIX B 00IIECTBE IIEHHOCTEN, B TOM YHCJIC B YaCTHU:
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1) rpamaIaHCKOro BOCIIMTAHUA:

0CO3HaHUs 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 0053aHHOCTEHN, YBaKEHUS K 3aKOHY U MTPABOIIOPSIKY;

MPEACTABIEHUS O COI[MATIbHBIX HOPMAX U MPaBHIIAX MEKIMYHOCTHBIX OTHOUIEHUN B KOJUJIEKTHUBE;

TOTOBHOCTHM K COBMECTHOM TBOPYECKOM NEATEIbHOCTH MPH CO3JaHUU Y4YEOHBIX IMPOEKTOB, PEUICHUU Y4YEOHBIX U
MO3HABATEIbHBIX 33/1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHHUMAThb MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI JIPYTUX MPU aHAIM3€ Pa3IMYHbIX
BUJIOB YU€OHOM! JIEATEIbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIMTAHMS:

LEHHOCTHOT'O OTHOLIEHUS K UCTOPUUECKOMY M HAYYHOMY HACJIEAUIO OT€YECTBEHHON XUMUMU;

YBOXEHHS K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPUHM M MPAKTHYECKOTO NMPUMEHEHUS XHUMHUHU, OCO3HAHUS TOr0, YTO
JOCTUKEHMSI HAYKU €CTh PE3YJIbTaT JJIMTENIbHBIX HAOMIOACHHUM, KPONOTINBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO
Tpy/Zla Y4EHBIX U MPAKTUKOB;

UHTEpEeca M I[I03HABATENIbHBIX MOTHMBOB B TOJYYEHHMH W TMOCIEAYIOIIEM aHalu3e HH(QOpMaluuMd O MepeoBBIX
JOCTHYKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMUS

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBEICHNUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallMW, CBSI3aHHBIE C XUMHYECKUMU SIBICHHUSIMHU, U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJECHUE U MOCTYIKU CBOUX TOBAPHUILEH C MO3ULMI HPABCTBEHHBIX U MTPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUNA 3THX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHHUs LEHHOCTEW 310poBOro M Oe3omacHOro oOpasa MU3HU, HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOUIEHMS K
COOCTBEHHOMY (PU3MUYECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

coOMrofieHust TMpaBuil 0e30MacHOro oOpallleHus C BEIIeCTBAMU B ObITY, IMOBCEAHEBHOW JKM3HM M B TPYIOBOMH
NEeATENbHOCTH;
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MMOHUMAaHUSA LEHHOCTH NPaBWJI WHIUBUIYAJbHOTO M KOJUIEKTMBHOIO O€30MacHOr0 IOBEACHUS B CHTYalUsX,
YIPOXKAIOLIUX 310POBBIO U )KU3HH JIIOIEH;

OCO3HAHUS MOCTIEICTBUN U HETPUATHUS BPEIHBIX MPUBbIUEK (YIOTPEOIEHUSI aJIKOr 0Jisl, HAPKOTUKOB, KYPEHUs);

5) TpPy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEOBATEIbCKOM JESATENbHOCTH, OOIIECTBEHHO IOJIE3HOMH,
TBOPYECKOU U IPYTMX BUJIAX JCSITECIBHOCTH;

YCTAHOBKM HAa aKTUBHOE Y4acTHE B PELICHWU NPAKTUYECKUX 3a7ad COLMAIbHOM HAlpaBIIEHHOCTH (B paMKaxX CBOErO
KJ1acca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YyYEHHIO NpodeccHil pa3iMyHOro pojaa, B TOM YHCIE HA OCHOBE IPUMEHEHUS
IPEeIMETHBIX 3HAHUH 11O XUMUU;

YBa)XECHUS K TPYAY, JHOJAM TPYJa U pe3yJibTaTaM TPYAOBOU I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAJIbHON TPAaeKTOpUU 00pa3oBaHus, Oyayuiel npopeccuu 1 peanusanuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HUHTEPECOB U MOTPEOHOCTEN
oO11ecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKH 1IEJIECO00Pa3HOro OTHOIICHHUS K MPUPOJIE, KaK HCTOUHUKY CYIIIECTBOBAHHUS KU3HU Ha 3eMIIE;

NOHMMaHUs TJ100AJBHOIO XapakTepa JKOJIOTMYECKUX IPOO0JieM, BIMSHUS SKOHOMHUYECKUX IPOLECCOB HAa COCTOSIHUE
IIPUPOJHOMN U COLIUATIBHOM CPEJIBI;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHXKEHMM XMMHHM JUISl PEUIEHUS BOMPOCOB PALMOHAIBHOTO
IIPUPOIOIIOJIB30BAHUS;

AKTUBHOTO HENPUATUSA JEHUCTBUM, NPUHOCAIIMX BpPEI OKPYXKAIOLIEW NPUPONHOW Cpene, YMEHHs NPOTrHO3UPOBATH
HEOJaronpusTHHIE SKOJIOTMUECKHE MOCIEACTBHS MPEANPUHUMAEMBIX IEHCTBUIN U MPEAOTBPALATh UX;

HaJIM4YUsl Pa3BUTOrO JKOJOTMYECKOrO MBIIIICHHS, dKOJIOTHYECKONW KYJIbTYpPBI, OMNBITA AESITEIBHOCTH KOJOTHYECKOU
HaAIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMMH B IO3HABATEIbHOM, KOMMYHUKATHMBHOW M COLMAIBHOM NPAKTHKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSThH UCOIOTUU XeMOPOOHUH;
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7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOM
MIPaKTHKH,

MOHUMAHMS CHEeUU(PUKH XUMHUU KaK HayKd, OCO3HaHUsS €€ poiau B (DOPMHUPOBAHMHM PANMOHAIBHOTO HAYyYHOT'O
MBIIUIEHUS, CO3/IaHUU IIEJIOCTHOTO TPEICTaBIICHUS 00 OKPYKAIOIIEM MHpPE Kak O C€IMHCTBE MPHUPOALI U UEJIOBEKa, B
MO3HAHUU TTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIIEHUHU MPOOJIeM COXpaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B OCOOON 3HAYMMOCTH XUMHUU JUISI COBPEMEHHOW NMBWIM3ANMH: B €€ TyMaHHUCTHYECKOU
HaIPaBJICHHOCTA U BA)XXHOW POJM B CO3/IaHUU HOBOH 0a3bl MaTepualbHOM KYJIbTYpPbl, PEIIEHUU TII00ATBHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPbEBOM, SHEPIETUUCCKOM, MUIIIEBOM U SKOJIOTMYECKON 0€30MacHOCTH, B pPa3BUTHH
MEJIUIIMHBI, 00ECTIEYEHNU YCIOBUH YCTIEIIHOTO TPY/Ja U SKOJOTHYECKU KOM(OPTHOM JKU3HU KAXOT0 YJIeHA OOIIECTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTU: TMOHUMAHUS CYIIHOCTH METOJOB ITO3HAHWS, MCIIOIb3yeMbIX B E€CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJIb30BaTh IMOJy4yaeMble 3HAHUS ISl aHAlM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MHUpa U
MPOUCXOAIIMX B HEM U3MEHEHUHN, YMEHHUS JieJlaTh 00OCHOBaHHBIC 3aKJIFOYEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U UMEIOIIUXCS
JTAHHBIX C 1IN0 MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB,;

CITOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHWYECKUE 3HAHUS JJIS pPElIeHHUsl MpoOJieM B peajbHbIX >KU3HEHHBIX
CUTYaIUsX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON JICITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BAHHMIO M CAaMOOOPA30BaHUIO, K AKTUBHOMY IOJTYYEHUIO HOBBIX
3HAHUU 110 XUMUU B COOTBETCTBHUHU C )KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TpYJla B PA3IUYHBIX chepax NpoPecCuoHAIbHON AeSTEIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie pe3yJbTaThl OCBOCHUSI y4eOHOro mnpeaMera «XUMUs» Ha YPOBHE CpPEeAHEro oOIiero oopa3zoBaHMs
BKJIFOYAIOT:
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3HaUUMBble JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUSA  OOYYAIOMUXCA  MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
OOIllleHayYHble TOHSATHS, OTpaXKalolIMe LEJOCTHOCTh HAay4YHOM KapTHMHBI MHUPAa W CHEHU(PHUKY METOJOB MO3HAHMS,
UCIIOJIb3YEMBbIX B E€CTECTBEHHBIX Haykax (MaTepus, BEIECTBO, SHEPrus, sBIECHUE, IMPOLECC, CUCTEMa, HaydHbIH (akT,
MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, KCCIEA0BaHUE, HA0IOIeHHE, U3MEPEHHE, SKCIIEPUMEHT U APYyrue );

YHUBEpCaAIbHbIE YyueOHbIe JeHCTBUS (ITO3HABaTElIbHbIE, KOMMYHUKATHUBHBIC, PEryJSTHUBHBIE), OOecrneunBarome
dbopmupoBanue GyHKIHOHATBHOW IPAMOTHOCTH M COLIMATIBHON KOMIIETEHIIUHA 00Yy4aronInxcs;

CHOCOOHOCTh OOYYAIOUIMXCS HCMOJIb30BaTh OCBOEHHBIE MEXKIMCHUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCAJIbHbIE Y4€OHBIE IEHCTBUS B IO3HABATEILHOM U COLMATIBHON MPAKTHKE.

MeranpenMeTHble  pe3yJabTaThl  OTPAXalOT  OBJIAJICHUE  YHUBEPCATbHBIMU  YYEOHBIMU  IO3HABaTEIbHBIMH,
KOMMYHHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMU.

OBJ1aieHNe YHUBEPCAJIbHBIMY Y4e¢OHBIMH MO3HABATEIbHBIMHU JCHCTBUSIMH:

1) 6a30Bble JIOrHYeCKHUe el CTBUS:

CaMOCTOSITENILHO (POPMYIIMPOBATh U aKTyaIU3upOBaTh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENsATh 1M JEATeNIbHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPHUM HUX JIOCTUKEHUS, COOTHOCHUTH PE3YJbTaThl
JeSTENbHOCTHU C MTOCTaBICHHBIMHU LICTISIMH;

UCIIOJIb30BATh IPU OCBOCHUU 3HAHUUN MPUEMBI JIOTUUECKOTO MBIIUICHUS! — BBIICIATh XapaKTEPHbIC MPU3HAKU OHSATUN U
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS JIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUU IS KJIacCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHaBJIMBATh TPUUYUHHO-CJIEICTBEHHBIEC CBA3U MEXAY N3y4aeMbIMU SIBJICHUSIMH;

CTPOUThH JIOTUYECKUE paACCYKJEeHHsS (MHIAYKTHBHBIC, NI€YKTUBHBIC, IO aHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH U
IPOTHUBOPEYHSI B pACCMATPUBAEMBIX SIBJICHUSIX, (POPMYIHMPOBATH BBHIBOJIBI U 3aKIIOUCHUS;

IPUMEHATh B MPOLIECCE MO3HAHMSI, UCIOJIb3yeMble B XMMHHM CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MPeoOpa3oBbIBATH
MOJIEJIbHBIE TPEACTABICHUS — XUMHUYECKHM 3HAK (CMMBOJI) 3JIEMEHTa, XUMUYeckas (opMysa, ypaBHEHUE XUMHUYECKOU
peakuuMy — TMpU PEIIeHHH Y4YeOHBIX MO3HABATENbHBIX M TMPAKTUYECKUX 3a]ay, NPUMEHSATh Ha3BaHHBIE MOJEIbHBIC
MPEACTABICHUS JIJIS1 BHISBICHUS XapaKTEPHbIX NPU3HAKOB U3YyYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIHil.
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2) 0a3oBblIe HCCJIeN0BATEIbCKHUE IeHCTBHS:

BJIa/I€Th OCHOBAMHU METOJ/I0B HAYYHOI'O IT03HAHUSI BEIIECTB U XUMHUYECKUX PEAKLIN;

(GopmMynupoBaTh 1€ U 3a/1a4d MCCIIEI0BaHMs, UCIIOJIb30BaTh OCTABICHHBIE U CAMOCTOSTEILHO C(POPMYIMPOBAHHBIE
BOMNPOCHI B KAadecTBE HMHCTPYMEHTA IMO3HAHUS M OCHOBBI Il (OPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJIECHUN;

BIAJETh  HABbIKAMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAaHUS W IPOBEACHUS  YUYEHHUYECKUX  OKCIIEPUMEHTOB,
COBEpILIEHCTBOBaTh YMEHHUsS HAOMIOAATh 32 XOAOM TMPOLIECCa, CAMOCTOSITENIbHO TPOTHO3UPOBATH €r0  Pe3yibTar,
dbopmynupoBaTh 0000IIEHHST ¥ BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIHTATOB HCCIEIOBAHHS, COCTaBIIAThH
000CHOBaHHBIM OTYET O MPOACIAaHHON padoTe;

MPUOOPETATh ONBIT YYEHUUECKOW HCCIEAOBATEILCKOW W IMPOEKTHOW JEATEIbHOCTH, MPOSABISATH CHOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB DPELICHUs NPAKTHYECKUX 3a]ad, MPUMEHEHHUIO PA3JIMYHBIX METOJOB
MO3HAHUS.

3) padora ¢ ungopmanmen:

OPUEHTHUPOBATHbCS B PA3IMYHBIX HCTOYHUKAX MHPOpMalMKU (HAyYHO-TIONYJSIpHAs JIUTepaTypa XHUMHUYECKOro
COJIEp’KaHusl, CIpaBOYHBIE TMOcoOus, pecypchl MHTepHeTa), aHATIM3UPOBaTh WHGOPMAIMIO Pa3IMYHBIX BUAOB U (HOpM
IIPEJICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

(opMyIUpOBaTh 3apOChl U MPUMEHATH Pa3IMUHbIE METOABI NPU MOUCKE U 0TOOpe MH(MOPMALNU, HEOOXOOUMOU IS
BBITOJIHEHUS YU€OHBIX 3a/1a4 ONPeIeIEHHOTIO TUIIA;

npuoOpeTaTh OMBIT HWCHOJB30BAHUA WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3IUYHBIX IMOMCKOBBIX
CHCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTHUMAIbHYIO (opMy mpeacTaBieHus HHGopMaIu (CXembl, rpaduKH, JUarpaMMBI,
TaOJIMIIbI, PUCYHKH U JAPYTHE);

WCIIOJIb30BaTh HAy4YHBIM A3BIK B KA4yeCTBE CpEACTBA NpuU pPadOTe C XUMUYECKOHM HMH(POpMALME: NPUMEHSThH
MEXIpeIMETHbIE ((PU3NUECKUE U MaTEMaTUUYECKUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCMOJIb30BaTh U MPE0OPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJITHOCTH.
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OByageHne yHUBepCaIbHBIMH KOMMYHUKATHBHBIMU J1eHCTBUSIMU:

3aaBaTh BOINPOCHI IO CYIIECTBY OOCY)XJIaeMOl TeMbl B XOJ€ Jualora W/MiIu AUCKYCCHH, BBICKAa3bIBaTh MWJIEH,
(bopMyIupOBaTh CBOU MPEJIOKEHUSI OTHOCUTEIBHO BHITIOJHEHUS MPEAJIOKEHHON 3a/1a4H;

BBICTYNAaTh C TMPE3CHTAlUEd pe3yJbTaTOB IMO3HABATEIbHOM JAESITENIbHOCTH, IOJYYEHHBIX CaMOCTOATENIbHO WM
COBMECTHO CO CBEPCTHUKAaMHU IPH BBINOJIHEHUH XUMHUYECKOIO SKCHEPUMEHTA, MPAaKTUYECKOM paboThl MO HCCIEI0BAHUIO
CBOMCTB M3y4aeMbIX BELIECTB, peaju3aliyd y4eOHOro MmpoekTa v (HOpMYIMpPOBATH BHIBOJBI MO pe3yJibTaTaM MPOBEAEHHBIX
UCCIIEZIOBAHUM ITyTEM COTJIACOBAHUS MO3UIINI B X0/1€ 0OCYKIEHHUS 1 OOMEHa MHEHUSIMU.

OByageHne yHUBePCAIbHBIMHU PeryJIATHBHBIMHU ACHCTBUSAMM:

CaMOCTOSITEJIbHO TIJIAHUPOBATh U OCYILIECTBIIATh CBOKO MTO3HABATEIBHYIO JESATEIBHOCTh, OMPEACIIAs €€ Led U 3aayu,
KOHTPOJMPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH MpPEIaraéMblil aJIrOpuTM JEHCTBUU TPHU BBITOJIHEHHUH
y4eOHBIX U UCCIIEI0BAaTEIbCKUX 3a/1a4, BIOMpaTh Haubosee 3(pPeKTUBHBIN CIIOCOO UX PELICHUs ¢ YUYETOM MOITYYEHHsI HOBBIX
3HAaHHUM O BEIIECTBaX U XUMUYECKHUX PEAKIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CAMOAHaIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KVIACC

IIpenmeTHbIE Pe3yJIbTAThl OCBOCHHUs Kypca «OpraHnndeckas XUuMus»» OTPakaroT:

c(OPMHUPOBAHHOCTh NPEICTABICHUN O XUMUYECKON COCTABIIAIOIIEH €CTECTBEHHO -HAYYHON KapTUHBI MUPA, POJIN XUMHUH
B MO3HAHUU SIBICHUN NPUPOJBI, B (DOPMUPOBAHUU MBIIUICHUS U KYIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHON T'PaMOTHOCTH,
HEOOXOAMMOM JUIsl pelIeHUs] MPAaKTUYECKUX 3aJad M JKOJOrMYeCKHM OOOCHOBAHHOIO OTHOIIEHMSI K CBOEMY 370pPOBbIO U
MIPUPOJHON CpeAe;

BJIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpPas BKIIIOYAET: OCHOBOINOJATAIOIINE MOHATUSA (XMMHUYECKHUI 3JIEMEHT,
aToM, AJIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKasA CBsI3b, CTPYKTYpHas
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dbopmyna (pa3BEpHyTas U COKpaIlIEHHas ), MOJIb, MOJIIpPHAsi Macca, MOJISIPHBIA O0BEM, YIIIEPOAHBIN CKeleT, () yHKIIMOHAIb Hast
rpynna, pagvdkal, U30Mepus, U30MEPbl, TOMOJOTUYECKUMN PSAJl, TOMOJIOTH, YTJIEBOJOPOIbI, KHUCIOPOJ U a30TCOAEpKAIINe
COCIMHEHHUS, MOHOMEp, IMOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIE COCIWHEHUS ), TEOPUU M 3aKOHBI (TEOpus
CTPOCHHS OpraHUYCeCKUX BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHsI MacChl BEMIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHM
S3BIK XUMUUW; MUPOBO33PEHUECKHE 3HAHUS, JICKAIHME B OCHOBE MOHWMAHMS MPUYMHHOCTH U CHCTEMHOCTH XHMHYECKHUX
SIBIICHUH, (haKTOJOTUYECKUE CBEIEHHUS O CBOWCTBAaX, COCTaBe, MOMYyYEeHUH W O€30MacHOM HCIIOJIb30BAaHWUU BaKHEHIIMX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JACATEIHLHOCTH YEIIOBEKA,

chOpPMHUPOBAHHOCTh YMEHUHW BBIABIATh XapaKTEpHbIC TMPU3HAKK TOHATHHA, YCTaHABIMBAaTh WX B3aHMOCBS3b,
UCTIOJIh30BaTh COOTBETCTBYIOIIHE MOHATHS TIPU OMMMCAHUU COCTaBa, CTPOCHUS 1 MIPEBPAIICHUN OPraHUIeCKUX COCTMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHH UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY ISl COCTABIICHUS MOJIEKYIISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIEHHOI) (HOPMYJT OPraHUYECKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIIMi, N3rOTaBIMBATh MOJIETH
MOJICKYJ OPTaHMYECKUX BEIIESCTB JIJISl HIUTFOCTPAIIUNA UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHSI;

c(hOpMHUPOBAHHOCTh YMEHUW yCTaHABJIMBATh MPUHAJIC)KHOCTh M3YUYCHHBIX OPraHWYECKUX BEIICCTB IO MX COCTaBy U
CTPOCHHUIO K OMNpPENeIEHHOMY KJIAacCy/TpymIe COeIMHEHHM (YTJIeBOAOPOABI, KHUCIOPOI U a30TCOJEpIKalIue COCAMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHCHHUs), JaBaTh MM Ha3BaHUsA 10 cucremarnyeckod HomeHkiarype (IUPAC), a Takxke
MPUBOJIUTh TPUBHUAJIbHBIE HAa3BAaHUS OTJIEIHHBIX OPraHMYECKUX BEIIECTB (IPTWJICH, MPOMUJICH, alleTUJICH, ITHJICHTJINKOJb,
rauiepuH, ¢eHon, QopManbAerui, aneTadbAeTHA, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTa,
CTeapuHOBasI KUCJIOTA, TII0K03a, PPYyKTO3a, Kpaxmal, MeJII0I03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEICISITh BUIbI XUMHUYECKOW CBS3M B OPraHUYECKUX COCIMHCHHSIX (OJAMHAPHBIE M
KpaTHBIC);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSThH TIOJIOKEHHSI TEOPUH CTPOCHUSI OpraHu4eckux BemecTB A. M. byrnepoBa s
OOBSICHEHUS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTABA U CTPOCHMS; 3aKOH COXPAHEHHUSI MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3MUYECKME W XUMHYECKHUE CBOWCTBA THUIHUIHBIX
MPEICTaBUTENICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, 3TaH, DTHJICH, MPONUJICH, alleTUiIeH, OyraaueH-1,3,
MeTuiaoyTaaueH-1,3, 0eH3051, METaHOI, ATAHOJI, STHJICHTJIUKOIb, TIUIEPUH, (PEHOJ, alleTaabJAeru/l, MypaBbUHAs U YKCYyCHas
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KHCJIOTBI, TJIFOKO3a, KpaxMmal, IeJUII0JI03a, aMUHOYKCYCHAsI KUCJIOTa), HILTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HUCTOYHUKH YIJIEBOJOPOAHOIO ChIphbsl (HE(Th, MPUPOJIHBIN Ta3, Yroib),
CHOCOOBI UX MepepaboTKU U MPAKTUYECKOE TPUMEHEHUE TPOAYKTOB NEpepadOTKH;

c(OPMUPOBAHHOCTh YMEHHUIH MNPOBOJUTH BBIUMCICHUS MO XUMHYECKMM YpaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM NMPOAYKTa peaklUu M0 U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJJHOIO U3 UCXOJHBIX BEIIECTB WIH
IPOAYKTOB PEAKIIHH);

c(OpMUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOW 3HAHWN 00 OCHOBHBIX METOAaX Hay4HOI'O IMO3HAHUS, UCIOIb3yEMbIX B
XUMHM TIPU HM3YYEHMHM BELIECTB M XWMHUYECKUX SIBICHUHN (HAONIOAEHHE, U3MEPEHHE, HKCIEPUMEHT, MOJEIMPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIs IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaLUSIX, CBA3aHHBIX C
BELIECTBAMHU U UX IIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHMM COOJNIOATh TpaBUJia TMOJH30BaHUS XMMHYECKOM TMOCYyI0M U  J1a00paTopHBIM
00Opy/IOBaHMEM, a TaKKe MpaBHJA OOpallleHHs] C BEIIeCTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHMI IJIAHUPOBATh M BBIMNOJIHATH XMMUYECKUM SKCHEPUMEHT (MIPEBPALLEHUS OPraHuYeCKUX
BELIECTB IIPY HArpeBaHUH, MOJTYYEHUE ITUJIEHA U U3YYEHHUE €r0 CBOWCTB, KAUYECTBEHHBIE PEAKIIMU OPraHUYECKUX BEILECTB,
JieHaTypalus OeJIKOB IIPU HarpeBaHUHU, LIBETHBIE PEAKIMK OEIKOB) B COOTBETCTBUU C MPaBUIaMHU TEXHUKU O€3011aCHOCTU IIPU
oOpalieHny ¢ BeulecTBaMH U J1a0OpaTOPHBIM OOOPYJOBAaHHEM, MPEJCTaBIATh PE3yIbTaThl XUMHUUYECKOTO SKCIEpUMEHTA B
dbopme 3amucu ypaBHEHUI COOTBETCTBYIOIIUX PeaKlMii U (YOPMYIHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTUUYECKU AaHAJIM3UPOBATH XUMHUYECKYI0 HH(POpPMAIUIO, IOIY4aeMyK M3 Pa3HbIX
MCTOYHHUKOB (CpencTBa MaccoBoi HHpopmanuu, UHTEpHET U IpYyrux);

c(OPMUPOBAHHOCTh YMEHUH COOIIOAATH MpaBUiIa 3KOJOTMYECKHU LEIeCOO0pa3HOro MOBEACHUS B OBITY M TPYIOBOU
NEeATENbHOCTH B IENIAX COXPAHEHUsI CBOErO 3J0pPOBbA M OKpPYKAIOUIEH NPUPONHOM CpeAbl, OCO3HABaTh OMNACHOCTb
BO3/ICHCTBUS HA KUBbIE OPraHU3MBbI ONPEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMblca nmokazatens 1K, noscHsaTs Ha
npuMepax crocoObl YMEHBUICHHS U MPEIOTBPAILICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;
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JUIST OOYYarOIIMXCSA C OTPAaHWYCHHBIMHA BO3MOJKHOCTSIMH 3JI0POBBS: YMCHHE NPHUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOAaX MO3HAHUS BEIIECCTB U XUMHYCCKUX SBJICHH;

JUISL CIICTIBIX M CA0OBHUIAIIMX OOYUYaIOIIMXCS: YMEHHE HCIIOIb30BaTh peilbe(PHO-TOUCUHYIO cUCTeMy oOo3HaueHui JI.
Bpaiins qs 3anucu XuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ysibTaThl OCBOCHUS Kypca «OO0111ast 1 HEOpraHuyecKasi XMMHUsH» OTPaXkKaroT:

c()OPMHUPOBAHHOCTh MPEJACTABICHUN: O XMMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, POJIH
XUMHH B TIO3HAHUU SIBJICHUN MPHUPOIbLI, B (POPMHUPOBAHMHU MBIIUICHUS W KYJAbTYphl JHUYHOCTH, €€ (YHKIMOHATHHOU
IpPaMOTHOCTH, HEOOXOJUMOW JJIsl PEUIeHMs] MPAKTUYECKUX 3a/ad U HKOJOTMYECKHM OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3I0POBBIO Y IPUPOAHOU CpELIE;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINAE MOHATHUS (XMMUYECKUN JIEMEHT,
aToM, M30TON, S-, p-, d- DJIEKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJSIPHBIA OOBEM, BaJEHTHOCTb,
ANEKTPOOTPULIATETLHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKasi CBSA3b (KOBAJCHTHAsl, MOHHAS, METa/NIMYecKas, BOAOPOIHAs),
KPUCTAJUIMYECKAsT PELIETKA, TUIIBI XMMHWYECKUX PEAaKLUUH, PACTBOP, DJIEKTPOJIUTHI, HEDJIEKTPOIMUTHI, AJIEKTPOJUTHYECKAsS
JUCCOLIMALINS, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaklni, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopus NEKTPOIUTUUECKON nucconuanuu, nepuoanueckuid 3akod [[. 1. MenneneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBPAIICHUS YHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE MOHUMAHHMS NPUYMHHOCTM M CHCTEMHOCTHM XHMHUYECKHX SIBJIICHH,
(akToMOrNYECKue CBEACHUS O CBOWCTBAX, COCTAaBE, MOJIYYCHUH U OE30MMaCHOM UCM0JIb30BAHUN BAKHEHIIINX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUUYECKON JESITEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XAPAKTEPHbIE MPU3HAKK T[OHATHUM, YCTaHaBIMBaTh HMX B3aUMOCBS3b,
UCIIO0JIb30BAaTh COOTBETCTBYIOIINE IIOHATHUSA IIPY OIIMCAHUHM HEOPIaHUYECKUX BEUIECTB U UX MPEBPALLCHUM;
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c(hOopMUPOBAHHOCTh YMEHUMN UCIOJB30BATh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIeHUs (OpMYJT BEIIECTB U YpaBHEHU I
XUMUYECKUX peakiui, cuctemarudeckyro HomeHkIaTypy (IUPAC) u TpuBnaibHble Ha3BaHUS OT/IEIBHBIX HEOPraHUYECKHUX
BEILECTB (yrapHblid ra3, yriieKUCIbIi ra3, aMMUaK, raiéHasi U3BeCTh, HeraleéHasi U3BeCThb, IUThEBAs COAA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHHM OINpEeNsITh BaJICHTHOCTb U CTETICHb OKUCIICHUS] XUMUYECKUX 3JIEMEHTOB B COCTUHEHUSIX
pa3IUYHOrO COCTaBa, BHUJ XMUMHUYECKOM CBA3U (KOBAJIEHTHAs, MOHHAs, METAUIMYECKAas, BOJOPOJHAS) B COCIMHEHUSAX, THUIL
KPUCTAITMYECKON PEHIETKM KOHKPETHOrO BelllecTBa (aTOMHAs, MOJIEKYJIpHas, HOHHAs, METAJUIMYECKasl), XapaKTep Cpe/ibl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCTUHECHUM;

c(hOpMUPOBAaHHOCTh YMEHHUM YCTAHABIMBATH MPUHAIJIECKHOCTh HEOPraHMYECKUX BEHIECTB IO HX COCTaBYy K
OIpeieIEHHOMY KJIacCy/TpyIIe COeIUHEHUI (ITPOCThIe BEIIECTBA — METAIIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHMSI, KUCIIOTHI,
am(oTepHbIe TUAPOKCHUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICH Mepuoanydeckoro 3akona [[. M. MeHnneneeBa u IeMOHCTPUPOBAThH €0
CUCTEMATU3UPYIONYI0, O0BSICHUTEIBHYIO U IPOrHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepHU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XMMUUYECKUX 3JIEMEHTOB 1—4 nepuoaon
[leproguyeckoit cuctembl xumuyeckux snemeHToB [[. M. MenpaeneeBa, WCIoONb3ys MOHATUS «S-, P-, d-dJIEKTPOHHBIE
opouTaAINy, «IHEPreTUUeCKue YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CBOWCTB XHMMUYECKUX DJIEMEHTOB U HX
COEIMHEHUH 10 repuojam u rpymmam [lepruoanyeckont cucteMbl xuMudeckux 3semeHnToB . 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHWE TIE€HETUYECKOM CBSI3M MEXJYy HEOPraHWYECKHUMHU BEIIECTBAMHU C
ITOMOIIBI) YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCHU(PUIMPOBATh XUMUYECKUE PEAKIIMH IO PA3IMYHBIM MPU3HAKAM (YUCIY U COCTaBY
pearupyronmx BEMIECTB, TEIUIOBOMY 3(M(EKTy peakiuu, M3MEHEHUI0 CTETICHEW OKHCICHHS JJIEMEHTOB, OOpaTHMOCTU
peaKkiuu, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABIIATh YPAaBHEHUS PEAKIUN Pa3IUYHBIX TUIIOB, MOJIHBIC U COKPAIIEHHBIC YPaBHECHUS
peakiii HOHHOTO 0OMEHA, YYUTHIBAS YCIOBUSI, PU KOTOPBIX 3TU PEaKIIMU UIYT 10 KOHIIA,;
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chOpMUPOBAHHOCTh YMEHHI MPOBOAUTH pEAKIMU, MOATBEPXKIAIOIINE KAUYECTBEHHBIM COCTAaB  PA3IUYHBIX
HEOPraHUYECKUX BELIECTB, PACIO3HABATH ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMU paCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA IMOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOTO OalaHCca dTUX PeaKITuii;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT Ppa3iuyHbIX (aKTOPOB;
XapaKTep CMEIIECHUS] XUMUYECKOT0 PABHOBECHS B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (nmpunuun Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO
MOJIYUEHUSI CEPHOM KHUCJIOTHI, aMMHUaKa, a Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOUIMX HAYYHBIX MPUHIMMNAX U
HKOJIOTUYECKUX MpoOieMax XUMUYECKOTrO MPOU3BOCTBA;

chOpMUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYUCICHHUS] C HCIOJB30BAHUEM IOHSATHUS «MAaccoBas JOJis BEIECTBA B
pacTBOpe», 0OBEMHBIX OTHOIICHHUM ra30B MPU XMMUYECKUX PEAKIMIX, MacChl BElIECTBA UM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WM 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIJIOBOro 3(d(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MaCChl BEIIECTB, IIPEBPALICHUs U COXPAHEHUS DHEPIUY,

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOAaTh TIpaBUJia TIOJIb30BaHUS XMMHYECKOM TOCYyI0M U Ja0opaTOpHBIM
0o0OpymOBaHMEM, a TakXKe IpaBHJa OOpAIICHHUs] C BEMIECTBAMHU B COOTBETCTBHM C HHCTPYKIUSIMH IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBITIOTHATH XUMUYECKUN SKCTIEPUMEHT (pa3iokeHne MepoKCuaa BoJ0poaa
B IIPUCYTCTBUU KaTaJM3aTOPa, ONPEACIIEHUE CPEIbl pACTBOPOB BEILECTB C MOMOUIBI0 YHUBEPCAIHHOIO0 MHAUKATOPA, BIUSIHUE
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu, peakIiiu HOHHOTO 0OMEeHa, KaueCTBEeHHbIEC PEeaKIMU Ha CyJb(ar-,
KapOOHAT- W XJIOPHUII-aHWOHBI, Ha KATHOH aMMOHUS, PEIICHUE JKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «MeTamie» u
«Hemertanmbl») B COOTBETCTBUHM C MPaBUJIAMHU TEXHHKH O€30MaCHOCTH MPU OOpaIeHUU C BEUIECTBAMHU U J1aOOpPATOPHBIM
000pyJI0BaHUEM, MPEJICTABIATh Pe3yIbTaThl XUMHUUECKOTO IKCIIEpUMEHTA B (POpME 3alMCH ypaBHEHUN COOTBETCTBYIOIINX
peakiuii u GOpMyIUPOBATH BHIBOJBI HA OCHOBE ATUX PE3Y/IbTATOB;
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c(hOpMUPOBAHHOCTb YMEHHUM KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYI0 HHQOpMAIUIO, MOIYy4YaeMyl W3 Pa3HbIX
HMCTOYHUKOB (CpeICTBAa MACCOBOM KOMMYHUKaIMK, MIHTepHeT 1 apyrux);

c(hOpMUPOBAHHOCTh YMEHUHN COOJII0/IaTh MpaBUiia YKOJOTHYECKH IEIeCO00pa3HOro MOBENCHUS B OBITY U TPYIOBOM
NEATENIbHOCTA B LENSAX COXPAHEHUS CBOETO 3J0POBbS W OKPYXKAKOIIEW NPUPOAHOM Cpeapl, OCO3HABATh OMACHOCTh
BO3JICCTBUS Ha >KUBBIE OPraHU3MbI ONpPENEIEHHBIX BEUIECTB, MOHMMas cMbici nokaszarens [IJIK, noscHsATe Ha nmpumepax
CHOCOObl YMEHBIIEHUS U IPEIOTBPALLEHUS KX BPEIHOI'O BO3/IEUCTBHS HA OPraHU3M YEJIOBEKa;

JUISE OOYYalOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbsSl: yYMEHHE NPUMEHSITh 3HAHHS 00 OCHOBHBIX
JOCTYIHBIX METOAAX MO3HAHUS BEUIECTB U XUMUYECKUX SBJICHUII;

JUTSL CIICTIBIX M CIa0OBUJAIIMX OOYYAIOIIMXCA: YMEHUE UCIOJIb30BaTh Pelibe(hHO-TOUCUHYIO cUcTeMy 00o3HaueHuit JI.
Bpaiins qys 3anucu XuMudeckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosnuecTBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/t Kourposbubie | Ilpakruyeckune
NMporpaMMmel Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypent
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
1.1 [ToBTOpeHnue 3a kypc 9 kiacca 5
IIpenmer oprannyeckoit xumuu. Teopus
1.2 CTPOCHMS OPTaHUYECKUX COCTUHEHUM A. 4
M. BytnepoBa
Uroro no pazneny 9
Pa3nen 2. Yraesoaopoabt
2.1 [IpenenbHbIE YTI€BOAOPOAB! — AJIKAHBI 3
9 HenpenenbHble yriieBonopoabl: aJKEHBI, 1 1
aJKaJUCHBI, ATKUHBI
23 ApoMaTHu€ecKHe yrieBO0PObI 4
24 [IpupoaHbIe HCTOYHUKU YTIIEBOAOPOAOB U 3 )
uX rnepepadboTka
Uroro no pazneny 21
Pasnen 3. Kuciiopoacoaepaxamme oprannyeckue coeJMHeHu st
3.1 Cnuprel. @enon 6
39 Anbnerunibl. KapO0oHOBBIE KUCIIOTHI. 15 1
CrnoxHbie 2GupbI
33 YraeBoasl 5 1
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Uroro no pazneny 26
Pa3nen 4. A3orcoaepikainiue OpraHnyecKue coeJUHEHUs

4.1 AMUHBI. AMUHOKHUCTOTHI. benku 8
Hroro no pasaeny 8
Paznen 5. BeicokoMoJIeKyJ/IsIpHBIE COeIMHEHUSA

5.1 IInactmaccel. Kayuyku. BosmokHa 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aesioB H TeM (uugposbie)
Ne n/m Konrtpoiasnsbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3zpnea 1. Teoperuyeckue 0CHOBBI XUMHHU
1.1 IToBTopenue 3a kypc 10 kitacca 5
Crpoenue aroMoB. [lepuoanuecknii 3aKoH
1.2 u [leproguueckas cucreMa XUMHYECKUX 5
anemenToB /1. 1. MenneneeBa
13 Crpoenue BemectBa. MHOroo6pasue 5
' BELIECTB
14 XUMHUYECKHE PEaKInu 10 1 1
Uroro no pazneny 25
Paznen 2. Heoprannueckass XuMus
2.1 Meranmnsl 14 1
2.2 Hemerambt 21 1 1
)3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 4
' BELIECTB
Hroro no pazneny 39
Pasznen 3. Xumus u Ku3Hb
3.1 XuMHUS U KU3Hb 4
4

Uroro no pazneny
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OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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IHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
U3y4eHUs

DJIeKTPOHHbBIE
nudposbie

oOpa3oBaTe/bHbIE

pecypchbl

[ToBTOpenue 3a kypc 9 knacca. Teopust
3/1C. OBP.

[ToBTOpeHnue 3a kypc 9 kiacca.
XUMHUYECKHE CBOMCTBA HEMETAJLIOB.

XUMHWYECKHE CBOMCTBA METAJIJIOB.

Bxonnasi koHTpOJIbHasSI padoTa

BBCI[CHI/IG B OPraHUYCeCKYI0 XUMHIO

[IpenmMer opraHnyeckon XUMHH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

Teopust crpoeHnst OpraHUYECKUX
coenuHenuit A. M. bytieposa, eé
OCHOBHBI€E T10JIO’KEHUS

[IpencraBnenue o kiaccuurkanuu
OpPraHMYECKUX BEIIECTB.

Knaccudukanus opraHuuecKux
coequHenuil. Homenkiarypa.

10

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUM PsiJT
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11

MertaH 1 3TaH — NpoCTenIIne
MPeJICTABUTENN AJIKAHOB

12 XUMHYECKHE CBOMCTBA aIKAaHOB

13 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA

14 Pemenue 3amay Ha BBIBOI (hOopMyI IO
MPOJIYKTaM CTOPaHUS

15 DTUJIEH U IPONUJIEH — MPOCTEUIIne
MIPEJICTABUTENN AJIKCHOB

16 XUMHYECKHE CBOMCTBA aJIKEHOB
IMpakTnueckas padora Ne 1.

17 «IToryyeHne 3THJIEHA U U3YUYEHHUE €T0
CBOJICTBY»
Ankanuensl. byranuen-1,3 u

18 Metunoyraauen-1,3. Tlonydenue
CUHTETHUYECKOr 0 KayuyKa U pe3HHbI

19 XUMHYECKHE CBOMCTBA aJIKa U CHOB

20 Pemenne 3ama4 Ha BEIBOJ (hOPMYII IO
MacCOBOM J0JIe
AJIKUHBI: COCTaB 1 OCOOCHHOCTH CTPOCHHUS,

21 TOMOJIOTMYECKUM psifl. AIIETUIIEH —
MPOCTEU NI TPEACTAaBUTENb AJTKUHOB

22 XUMHYECKHE CBOMCTBA aJIKMHOB

23 Beruucrienus o ypaBHEHUI0 XUMHUYECKON
peakuuu

24 ApeHbl: 6€H30J1 ¥ TOJY0J1. TOKCHYHOCTh
apeHOB

25 XVWMHUYECKHE CBOMCTBA apEHOB
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I'enernueckas cBsi3b yrieBoJI0POIOB,

26 IIPUHAUIEKAIINX K Pa3JIMYHBIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YIIIEBOAOPOAOB:

27 MIPUPOJIHBIN Ta3 U MONYyTHbIE HeTAHbIE
rasbl, HeTh U IPOAYKTHI €€ mepepadoTku
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

28 MIPUPOIHBINA T'a3 U Oy THEIC HEPTAHBIC
ra3bl, HeQ)Th U IPOAYKTHI €€ epepadoTKu

29 KonTtpoabnas padora 2 no pasageny
«¥YT1J1eBO0POABDY

30 IIpenenbHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHOoJI. BogoponHas cBs3b

31 MHoOroaToMHbl€ CIIUPTHL: STHUJIEHIVIUKOIb U
TJIMLEPUH

32 XUMHYECKHE CBOWCTBA CIIUPTOB

13 ®deHom: CTpOSHHE MOJIEKYJIBbI, (PU3UYECKHE
U XUMHUYECKHE CBOWCTBA, IPUMECHEHUE

34 XuMHUYecKHe CBOMCTBA (eHoIa

35 Anpnerunbl: popmanbaerug u
aneraynbaerul. AneToH

36 XUMHYECKHE CBOMCTBA AJIbJETH]I0B

37 OnHOOCHOBHBIE TIpe/iebHbIE KAPOOHOBbIE
KHCJIOTBI: MypPaBbUHAsI U YKCYCHAs

13 XUMHYECKHE CBOMCTBA KapOOHOBBIX
KHCIIOT

39 IIpakTnueckas padora Ne 2. «CBoiicTBa

pPacTBOpPa YKCYCHOM KUCJI0THD)
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CTeapI/IHOBaﬂ 1 OJICMHOBAs1 KHMCJIOTHI, KaK

40 MPEICTABUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT

A1 Mpbi1a KaK COJM BBICIIMX KapOOHOBBIX
KHCIIOT, MX MOIOIIEE ICHCTBHE
CrnoxHble 3QUpbI KaK TPOU3BOAHbBIE

42 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIHOKHBIX
3¢upoB

43 XUMHUYECKHE CBOMCTBA CIIOKHBIX 3(hUPOB

44 XKupsl: npumMeHenue, 61oI0ruueckas poJib
KHUPOB

45 XHUMHYECKHUE CBOMCTBA )KHUPOB.
VYrieBobl: cocTaB, Ki1accu pukamus.

46 Baxxnelimme npencTaBuTeNn: IiI0K03a,
¢bpykTo3a, caxaposa

47 Kpaxman 1 11eu10J103a Kak IpUpPOIHbIE
MTOJIMMEPBI
KonTtpoabHnas padora 3 no pazaeny

48 «Kucnopoacoaepxamue opranudeckue
coeMHeHHsD)

49 AMUHBI: METUJIAMUH U aHUIMH

50 XUMHYECKHE CBOMCTBA aMUHOB
AMMHOKHCIIOTHI KaK aM(oTepHbIe

51 OpraHNYeCKUE COEAUHEHHUS, UX
Ouonoruueckoe 3HayeHue. [lentuab

52 XUMHYECKHE CBOMCTBA aMUHOKH CIOT

53 benku kak npupoaHsie
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BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS
4 OCHOBHBIE TOHATHS XUMUU {
3 BBICOKOMOJIEKYJISIPHBIX COETUHEHHM
OCHOBHBIE METO/IBI CUHTE3a
55 BBICOKOMOJIEKYJIIPHBIX COCIVHECHMUIA. 1
[Inactmaccel, Kay4yyKH, BOJIOKHA
56 I'onoBasi kKOHTpOIbHAsI padoTa 1
57 O060011eHre 3HaHUI 110 OPraHUYECKOe )
XUMUHU
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie

oOpa3oBaTe/bHbIE

pecypchl

IToBTOpenue 3a kypc 10 knacca. OCHOBHBIE
MIOJIO)KEHUE TEOPUU CTPOEHUS OPraHUYECKUX
coenuHenuit A.M. ByTtiepoa

IIpenensubie YB

Henpenensusie YB

Kucnoponcoaepxaliye opraHu4ecKie
COCOUHCHUA

BxoaHasi KOHTpoOJILHAsSI padoTa

XUMHUYECKHUM AIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalns aTOMOB

Pacripenienenne 371eKTPOHOB 110 OPOUTAIISIM.

Ilepnonnyecknuii 3akoH u llepuonuyeckas
CHCTeMa XMMHYECKHNX 31eMeHToB JI. U.
MenneneeBa, X CBA3b ¢ COBPEMEHHOU
TEOpHUEN CTPOCHHS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKHX DJIEMEHTOB U X COCIMHEHUH 110
IpyIIaM U mepruoaam. 3HaueHue
MEPUOAMYECKOr0 3aKOHA M CUCTEMBI
xuMmuueckux synemenToB .M. Menneneesa B
pa3BUTUH HAYKH

10

3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB IO
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IICX5

11

CtpoeHue BemecTBa. XMMHUUYECKasl CBsI3b, €€
BH/JIbI; MEXaHU3MbI 00Pa30BaHUS
KOBAJIGHTHOM CBs3H. BomopoaHas cBA3b

12

BaneHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenenp oxkucieHus. BemjecTsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOT O
CTpOEHUS

13

ITonstue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJLIOMIHEIC PaCTBOPHLL.
MaccoBas J10J1s BeIlecTBa B pacTBope

14

JucniepcHble CHCTEMBI

15

Knaccudukanuys 1 HOMEHKIaTypa
HEOpraHMYEeCKuX coeuHeHu. I 'eneTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3IUUYHBIX
KJIacCOB

16

Knaccudukaus XuMU4eCcKIX peaxiiii B
HEOPraHWYECKOM U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHUS U NIPEBPALLECHUS SHEPIUU IIPU
XUMHUYECKUX PEAKIUAX

17

Ckopocts peakun. OOpaTuMble peaKIiy.
XuUMHYECKOE paBHOBECHE

18

Pemenue 3a1a4 Ha CKOPOCTh XUMHYECKOM
peaxkuu

19

IIpakTnuyeckas padora Ne 1. «Biausinue
Pa3JIMYHBIX (AKTOPOB HA CKOPOCTh
XHMHYECKOH peakiumn»

37




Dnekrponutuueckas nucconuanus. [lonstue
0 BozopoaHoM mnokasatene (pH) pactBopa.

20 Peakunu monHoro ooMmena. ['uaponus
OPTraHUYECKHUX U HEOPTraHUYECKHUX BEIIECTB
OKHUCIINTEIBHO-BOCCTAHOBUTEIILHBIC

21 peakuuu. [TonsTue 06 snekTponuze
pacmnjiaBoB U PaCTBOPOB COJIECH

22 OBP

23 IM'uaponus

24 KonTpoasnas padora 2 nmo pasaeay
«TeopeTHyeckue 0CHOBbI XUMUM)
Mertannbl, ux noyuoxenue B [lepruonnueckoit
CHUCTEME XMMHYECKUX deMeHToB JI. W.

25 MeneneeBa 1 0COOCHHOCTH CTPOCHUS
atoMmoB. O0mMe GU3HIECKUE CBOMCTBA
METaJIJIOB

26 CrutaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM PsijT
HaIPSKEHUN METaIlIIOB

27 XUMHUYeCcKre CBOMCTBA MEIOYHBIX METAIJIOB

28 XuMHYECKHE CBOMCTBA MICTOYHO3EMEIIbHBIX
METAJJIOB ¥ UX COSIMHECHUH

29 XUMHYECKHE CBOMCTBA aJIFOMUHUS

30 XHUMHUYECKHE CBOMCTBA MapraHua

31 XUMHUUYECKHE CBONCTBA XpOMa U €0
COeMHEHUN

1 XuMHYECKHEe CBOMCTBA MEIH U €€

COEUHEHUN

38




XUMHAYECKHE CBOMCTBA KEJIe3a U ero

33 N 2
COCIHEHUIN
34 XuMHuUYecKre CBOMCTBA IIMHKA U €r0 1
COCTMHCHHI
IIpakTnueckas padora Ne 2. "PemieHue
35 IKCMEPUMEHTAJIBHBIX 33124 10 TeMe 1
«Metanap»"
Hemerannel, ux mojgoxeHue B
36 [leproanyeckoii cucTeMe XUMHYECKUX |
anemeHnToB /I. 1. MeHnpaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB
®du3nYecKre CBOMCTBA HEMETAIIOB.
37 AnnoTponusi HEeMETaJuIoB (Ha IpUMepe 1
KHCIIOPO/Ia, cephl, pocdopa u yriepoza)
38 I"amorensl, UX XUMHUYECKHUE CBOMCTBA. 2
19 XUMHUYECKHE CBOWCTBA CEPBI U €€ 1
COEIUHEHUI
40 XHWMHUYECKHE CBOKCTBA CEPBI U €€ 1
COCIUHECHHI
41 CepHast KHCIIOTA. 1
42 XuMHUYECKHE CBOHCTBA a30Ta 1
43 XuMHUYECKHE CBOMCTBA COSAUHECHUHN a30Ta 2
44 A3zotHas kuciaora. Coau a30THOM KUCIOThI 1
45 Xumuueckue cBoicTBa ¢pochopa u ero 5
COCTMHCHHI
46 VYraepoa u ero coenuHEHUM 2
47 Kpemnuii u ero coenunenus
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48

[IpuMeHeHu e BaXXKHENIIMX HEMETAJIOB U UX
COeIMHEHUN

49

IIpakTnueckas padora Ne 3. «Pemenue
IKCIEPUMEHTAJIBHBIX 32124 N0 TeMe
"Hemetaibl'"»

50

O000111EHNE U CHCTEMATHU3AIIMA 3HAHUH 110
Teme «HemeTtanner»y. BerauciaeHus mo
YPAaBHEHUSIM XUMHYECKUX PEAKLIUN U
TEPMOXUMUYECKUE PaCUEThI

51

KonTtpoJubHas pa6ora 3 no remam
«Meraniab» u
«HemeTtanab/Beepoccniickas
NpoBepoYHas padora

52

Heopranuueckue u opraHM4ecKrue KUCIOThI.
Heopranuyeckue u opraHu4e€CKue OCHOBAHUS

53

AmdoTepHbIe HEOpraHUYECKUE U
oprannyeckue coenHenus. [ eHeTnyeckas
CBSI3b HEOPraHUYECKUX M OPraHUICCKUX
BCIIIECTB

54

Poib xuMmuu B 00€CIICUCHUH SKOJIOTIYECKOM,
HSHEPreTUYECKON U MUILEBOM 0€30MaCHOCTH,
Pa3BUTHH MEIUIMHBI

55

[IpencraBieHust 00 OOIIMX HAYIHBIX
MPUHITUIIAX TPOMBIIIICHHOTO ITOTyYCHHUS
Ba)KHEUIIINX BEIIECTB

56

YenmoBek B MHUPE BCIICCTB U MAaTCPHUAJIOB

57

XWMHUS ¥ 310POBbE UEIIOBEKA

40




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METO/INYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA

* Xumus, 11 knacc/ Pynsutuc I'.E., ®enpaman @.I'., Akunoneproe obiectBo «M3narensctBo «IIpocBerienrer»

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
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