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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMUH Ha ypOBHE CpeIHETO 001Iero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanpHOTo 3aK0oHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepannuny,
TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS (eaepaibHOW 00pa3oBaTEIHLHOM MPOTPaMMBbl CPETHETO
obmero o6Opazoanusi (DOOIl COQO), npencrasienHbpix B DdenepanbHOM TroCyIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Konnenmuu npenojaBanus y4eOHOTO MpeaMera
«Xumuss» B oOpa3oBaTelnbHBIX opraHum3aiusax Poccuiickoit deneparnuu, peamu3yrommx
OCHOBHBIE 00pa3oBaTeibHbIE MPOTPAMMBI, U OCHOBHBIX MOJOXeHHH «CTpaTeruu pa3BUTHUS
BocnuTanusg B Poccuiickoii @Penepanun Ha nepuon a0 2025 roxa» (Pacmopspkenune

[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOAOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeNEeHUI0 o0Iei
CTpaTeruu 0Oy4eHUs, BOCIIUTAHUS U PAa3BUTUS 00yYAIOIIMUXCS CPEACTBAMU y4eOHOro MpeaMera
«Xumus» s 10-11 xnmaccoB Ha 6a30BOM YPOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IICJICH, COJACp)KaHUS, PE3yJIbTATOB OOy4YeHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4yaeMoO€ BBIIYCKHUKaMU  00I1eo0pa3oBaTeNbHON
OpraHu3alliM, SIBISETCA HEOThEMJIEMOM YacThl0 MX o00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILAIOLIMM 3TallOM PEalM3alluid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LIECHHOCTEH, MPHUCYIIUX LEJIOCTHOM CHUCTeME XHUMHYECKOro oOpa3oBaHus. OTHU II€HHOCTU
KacaloTCsl MO3HAHUSI 3aKOHOB MPHUPOJbI, (GOPMUPOBAHUS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEKa, a TaKK€ OHKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHMSI K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyerca xuMuueckoe o0pazoBaHue 00y4arOLUXCs HA YPOBHE CPEIHEro
o01iero oO6pa3zoBaHMs CPEACTBAMHU y4eOHOro Ipeamera «XUMHs», COAepXKaHUe U MOCTPOECHUE
KOTOPOTO ONpEAETeHbl B IMpOrpaMMme MO XHMHUHU C Y4YETOM CIEHU(PHUKH HAYyKH XUMHH, €€
3HAYEHUS B MO3HAHUU NPUPOABI U B MAaTEpUATbHON KU3HU OOIECTBA, a TAaKXKe ¢ y4ETOM OOIIUX
Lene ¥ MpUHLHUIIOB, XapaKTepPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMbl CPEIHEro OO0Iero
obpasoBanus B Poccuiickoii @enepariym.

XuMHsI KaK 3JI€MEHT CHUCTEMBbl €CTECTBEHHbBIX HayK UTpaeT 0coOyl0 poJjib B COBPEMEHHOU
LUBWIM3AIMHY, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOHM BKJIaJa B
(hopMHpOBaHHE PALIMOHAIBHOIO HAYYHOI'O MBILUICHUS, B CO3/IaHUE 1IEIOCTHOTO MPECTaBICHUS
00 OKpy»XarollleM MUpe KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, KOTOpoe (HOPMHUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPY’KAOIIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPHUMEHEHHUS.

TecHo B3auMoneWCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHs CTaja
HEOThEMJIEMOI 4YacTbI0 MHUPOBOHM KyJIbTYypbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HH KaXoro wieHa obmectBa. CoBpeMEeHHAass XMMHUsl KaK HayKa cO3HJaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJIOT'MH HaIpaBlieHa Ha PELICHHE TI00aNbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPTEeTUYECKOM, MHUIIEBON, HKOJIOTHYECKONW O€30MacCHOCTH H
OXpPaHbl 30POBbSI.

B coorBercTBMM ¢ OOLMMM LEISIMM M TNPUHLUIAMH CpeaHero oOriero oOpa3oBaHus
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIif YPOBEHb U3YUEHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOydaroluxcs, HEOOXOAUMYIO UM s
BbIpaOOTKM MHPOBO33PEHYECKUX OPHEHTUPOB, YCIEIIHOINO BKJIKOYEHUS B JKU3Hb COLIUYMA,
IPOIOJDKEHUsT 00Pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMUEH.



CocraBnstomuMu  npeaMera «XHUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMA 3HAHUM 10 HEOPraHUYECKONW XUMHHU (C BKJIIOUEHHEM
3HaHUN M3 O0IIeH XMMHH) U OpraHMYecKor XuMmuH. PopMHUpOBaHWE JTAHHOW CHCTEMbI 3HAHUM
OpyU M3Y4YEHHUHU TMpeaMeTa OOecleyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOToo0pasus
BELIECTB Ha OCHOBE OOLINX MOHITHH, 3aKOHOB U TEOPUI XUMHUH.

CtpykTypa conepkanus KypcoB — «Opranndeckas xumusi» U «OO01as 1 Heopranudeckas
XUMH» chopMHpOBaHa B MpoOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOJXO0Aa K M3yYEHHUIO
yueOHOro Matepuasia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpeACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHH BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUECKOM TEOPUH CTPOCHMSI OPraHMYECKHX COENMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IMPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydyaeMbIX B Kypce BEILECTBAX HAlOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIOKHBIX OMOJIOTHYECKH AKTUBHBIX COEIMHEHHWHA. B Kypce OpraHm4eckoil XMMHU TOTYy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHHsA NEpBOHAYAJIbHBIC
MPEJICTaBICHUS O XUMUYECKON CBSI3H, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yrjioMm 3peHusi B mpeamere «XuMus» 0a30BOTO YpOBHS pPaccMaTpUBACTCS
U3YYEHHbIII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHMsS TEOPETHUECKUH MaTepuanl u
(hakTONOrMUECKUEe CBECHUS O BEIECTBAX U XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHUyeckas XUMHUsD» O00y4aroIIUMCS MPEeIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE NEPUOJUYECKOr0 3aKOHA C OOILIETEOPETHYECKUX W METOAOJIOTUYECKUX TTO3UIHH,
rIy0XKe TMOHATh HCTOPUYECKOE H3MEHEHHEe (YHKUMH 3TOro 3akoHa — OT o0oOmiaroieil 1o
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

EnvHas cuctema 3HaHUM O BaXHEHIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUM, CBOMCTBAaX U
IPUMEHEHNH, a TAKKE 0 XMMUUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHUS
nomonHsieTcs B kypcax 10 w11 KimaccoB »aieMeHTaMU  COJAEpXKaHUS, HWMEIOIIUMU
KyJbTYPOJIOTHUECKM M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAaHUIO
B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poyib B IO3HABaTEIbHOU U
NPaKTUYECKOH NeATENIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHsSI K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPHUIIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMHUEH,
KPUTHUECKH OCMBICIMBATh HHPOPMAIMIO U MPUMEHSATH €€ N7 MOTOJIHEHHs 3HAaHUM, pelieHus
MHTEIJIEKTYaJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3ajad. B 1enoM conepkanue
y4eOHOTO TpeaMeTa « XMMHS» JaHHOTO YPOBHS M3YUYCHHS OPHEHTHPOBAHO Ha (hopMupoBaHHE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUSl GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTaHMYECKOro MHUpa, 00YCIOBICHHOCTh CBOHCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUM IMyTEM 3KCIIEPUMEHTA
U pElICHUs NPOTHUBOPEUYUNA MEXKTYy HOBBIMU (aKkTaMU U TEOPETUYECKUMH IPEANOCHIIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH JKOJOTHYECKHX MPOOJIeM, a Takke MpoljemM cOepexeHus
3SHEPIreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepHUAIIOB.

B mnnane pemieHust 3amad4  BOCHUTAHUS, PA3BUTHUS M COLMAIU3ALMHM  O0YyYaroIIUXCs
HOPUHATHIE MPOrpaMMON MO XUMHUHM MOAXOAbl K OINPEAENECHUIO0 COJEp)KaHUs U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (OpPMUPOBAHME YHUBEPCAJIBHBIX YUEOHBIX JIEHCTBUM, MMEIOIIMX
0a30BoOe 3HaUCHUE I PA3TUYHBIX BUIOB JEATEIILHOCTH: peUIeHHs IpobieM, IOUCKa, aHaau3a u



o0paboTkn uH(pOpMaAIMKM, HEOOXOJUMBIX JJsI MPUOOPETeHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATENIbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B npakTrke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs, TaK H
HAa YpOBHE cpenHero obmiero o0Opa3oBaHUS, TMPH  ONPENEICHUH COJEp:KaTelbHON
XapaKTePUCTHKHU IeNiel M3y4deHHs TMpeaAMeTa HampaBlIeHHEM IMEePBOCTEIEHHOW 3HAYUMOCTHU
TPaIUIIMOHHO TpU3HAETCST (OPMUPOBAHHWE OCHOB XUMHYECKOW HAyKH Kak o0iactu
COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKOW MEATebHOCTH 4YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOIMYECKOW TOYKH 3pEHUs TaKOW TMOAXOd K
OTIpeICTICHUIO TeNIel U3YUYEeHUS MIPeIMeTa SBISETCS BIIOJIHE OMPaBAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IEISIMH H3y4YeHUs mpenMera «XWMHs» Ha
6a3zoBom ypoBHe (10 -11 xi1.) siBASIFOTCS:

* (opMupoBaHHME CHCTEMBbl XHMHYECKHX 3HAHUW KaK BaKHEWINIECH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIIOUEBHIE MOHSTHS,
(dyHIaMeHTaNbHBIE 3aKOHBI M TEOPUHM XHMHUHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakKTepa,
03HaKOMJIEHUE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

* (opMupoBaHHE U pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKUX PEaKInii, HeOOXOMUMBIX ISl TPHOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMUYECKHX SBIICHUH, IMCIOIINX MECTO B MPUPOJC, B IPAKTHUECKON U
MOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB MAESITENBHOCTH, CBS3aHHBIX C HAONIOJIEHUEM U
OOBSICHEHMEM XHUMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0Oe30MacHOro
oOparieHust ¢ BEIeCTBaMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LIeJe U 3a7a4 U3y4yeHHUs MpeaMeTa B
nporpaMmMme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHucTeMe cpeaHero oOmiero obOpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMUHU B OObIIeil
CTCTICHH OTMAETCS TPEANOYTCHUE TMPAKTUYCCKOW KOMIIOHEHTE COJIEpKaHus OOydYeHUs,
OPUEHTHUPOBAHHONW Ha TOATOTOBKY BBIMYCKHUKAa 0O0IIe00pa3oBaTeIbHOW  OpraHU3allnH,
BJIQ/ICIONIEr0 He HAOOpOM 3HAHUMU, a (PYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHSIMH aKTUBHOTO TOJTYYECHHs 3HAHUI M MPUMEHEHUS UX B PEaTbHOW KU3HU IS PEIIeHUs
MPAKTHYECKUX 3a7ad.

B cBa3m ¢ oTHM TpH HM3Y4YEHWM TMpeaMeTra «XHWMES» JOMHHUPYIOIIEE 3HAYCHHE
IpUOOPETAIOT TaKUE IIeNU U 33/1a4H, KaK:

ajganTanys OOydYaromMXCS K  YCJIOBUSM JTUHAMHYHO  Pa3BUBAIOLIETOCS  MUDPA,
(hopMUpOBaHHE WHTEIUICKTYallbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CamMo0Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY WPHHATHIO TPAMOTHBIX PpEHNICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHre y OOy4YarOUIMXCS KIIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHITUH),
UMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE JIJISl PA3NIMIHBIX BHUIOB JIEATEIBHOCTH: PEIICHUS TIPOOIIEM,
MOWCKa, aHaimm3a W o0paboTku uHOpMaANMK, HEOOXOMUMBIX [JIsi MPUOOPETCHUS] OIBITA
NEeSATENIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMHUH, a TaKxkKe sl OILICHKHU C
MO3UINI KOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHMSHHS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJHYIO CPEY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX H TBOPYECKHX CIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE 3HAHMUS [0 XUMHUHU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE NH()OPMAIIMOHHBIE
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TEXHOJIOTUH JUISI TOMCKA M aHAIN3a y4eOHOH 1 Hay4HO-NOMYJIIPHOM HH(OpMaIIK XUMHUYECKOTO
COJICPKAHUS;

(hopMHUpOBaHHE U PA3BUTHE y O0YYAFOIIUXCS ACCOIUATHBHOTO ¥ JIOTHYECKOTO MBIIIJICHHS,
HaOJII0/1aTeIBHOCTH, COOpPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJaomuxcs yOeKIEHHOCTH B TyMaHHUCTHYECKOW HAlpaBICHHOCTH
XUMHHM, €€ BaXHOM poOIM B  pelIeHWH TJI00albHBIX  MpoOJeM  palloHaIbHOIO
IPUPOAONOIb30BAHUS, TOINOJHEHNUS YHEPreTUYECKUX PECYypCOB M COXPAHEHHs IPHUPOJHOTO
paBHOBECHUs, OCO3HaHMS HEOOXOIUMOCTH OEpEeKHOTr0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TAK)XE MPHOOPETEHUS OIBITAa MUCIIONBb30BAHUS TOIYYECHHBIX 3HAHUN JJISI TIPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYCCKIMH SIBJICHUSIMHU.

B yueGHOM maHe cpenHero obimiero oOpa3oBaHus npeaMmerT «XuMus» 0a30BOr0 YpOBHS
BXOJMT B COCTaB MpeIMEeTHOI 06macTu «EcTecTBeHHO-HAYUHBIE IPEIMETHI.

OO1miee 4ncino 4acoB, OTBEACHHBIX Ul M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
oOuiero obpazoBaHusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Heneno), B 11
kiacce — 34 gaca (1 4ac B Heneo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKON XUMHH

[Ipenqmer opraHM4YeCcKOM XUMUU: €€ BO3SHUKHOBEHHE, Pa3BUTUE U 3HAYCHHUE B IOJYYEHUU
HOBBIX BEILIECTB U MaTEpUAIOB. TeopHs CTpOEHUsI OpraHudecKuXx coequHeHuii A. M. bytieposa,
e€ OocHOBHbIe NOJ0XKeHUsA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHX BelecTB. ['omosnorus,
n30MepUsd. XUMHUYecKas CBSI3b B OpraHMYECKUX COCIUHEHMSX — OAMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne 0  KiaccHpUKaMKM  OpraHMYeckux  BemiectB.  HomeHknarypa
OpraHMYECKHUX COEJMHEHUIl (cucreMarudeckas) U TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YECHMs BELIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3laMu OpraHMYECKUX BEIIECTB M MaTepHallaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpPraHUYECKHUX BEIIeCTB, HAOJIOJEHWE W ONHCAaHUE JAEMOHCTPALMOHHBIX ONBITOB TI0
IPEBPALICHUIO OPTaHWYECKUX BELECTB MPU HarpeBaHuu (IJIaBjieHue, O0yriuBaHUE U TOPEHHE).

YrieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKMH psia. MeTraH um 3TaH — mpocTreiive
NpEACTaBUTENIN AJIKaHOB: (HU3MUECKME M XHUMHYECKHE CBOMCTBAa (peakuuu 3aMeleHHus U
TOpPEHMs ), HaX0XICHNUE B IPUPO/JIE, MOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUH psAl. DTHIECH U MPONWIEH — MIPOCTEHIINE
NpEeACTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUECKHE CBOMCTBa (peakuuu TUAPUPOBAHMUSA,
raJIOrT€HUPOBAHUS, THIpaTalluK, OKUCIIEHUS U MOJIMMEPU3ALINN), TIOTYyYEHHE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwiOytanuen-1,3: cTpoeHHE, BaKHEWUIINE XHUMHYECKUE
cBOMcTBa (peakuus noauMmepusanun). [lomyueHre CHHTETHYECKOTO KaydyKa U pe3UHBbI.

AJNKHHBI: COCTaB M OCOOEGHHOCTH CTPOEHUs, TOMOJIOTUYECKMH psiaA. AUCTHICH —
NPOCTEHIINI MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMUYECKHE CBOICTBA
(peakuuu ruIpupoBaHus, raJOreHUPOBaHUS, TUAPATAIIMH, TOPEHHUS ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKME CBOWCTBA (peakuuu
rajJJoOreHUPOBAaHUSI M HUTPOBAHUSA), IMOJyue€HHE M TNpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ce0UCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOTYUeHUe U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMdeckas CBA3b MEXAYy  YIJIEBOJAOPOJIAMH,
IIPUHAUICKAIIMMHU K Pa3JIMYHbBIM KJIACCaM.

[IpupoHble UCTOYHUKM YIJIEBOIOPOJOB. IIpupoaHblil ra3 u momyTHele HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TEeperoHKa, KpPEKUHT
(TepMuueckuil, KaTaauTHUECKuii), nmuponus. IIlpoaykrsl nepepaboTku HePTH, UX TPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIH yroiib 1 NPOJYKThI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3Y4YEHMs BELIECTB U MX IPEBPAILICHUN: O3HAKOMIIEHHUE C
o0pa3iamMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTs» 1 «Yromby, MOAeTupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE IPAKTUYECKOU pPaOOTBHI:
IIOJIyYEHHUE STUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anayn.




Bbluncnenuss mo ypaBHEHUIO XUMHUECKOW peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
UCXOJHOIO BEIIECTBA HWJIM MPOAYKTAa pPEaKLUMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucsiopoacoaep:xammue oprann4ecKkue coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpPOeHHE, (U3NYECKHe U
XMMHUYECKHE CBOWCTBA (peakUUu C aKTMBHBIMH METaJlllaMH, I'aJIOT€HOBOJIOPO/JAaMHU, FOPEHHE),
npuMeHeHne. Bogopoiabie cBSA3U MEKIy MOJIEKyJaMu cupToB. JleficTBre MeTaHoNa U 3TaHoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHOroaToOMHbI€ CHUPTHI. OTHICHIVIMKOIb W TIHMIEPUH: CTpOeHHe, (u3NYecKue u
XMMHUYECKHE CBOMCTBA (B3aUMOJAEHUCTBUE CO ILIEIOYHBIMUA METaJNIaMH, Ka4YECTBEHHAsI peakliys Ha
MHOTOaTOMHbIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riunepuHa u
STWJICHIJIUKOJIA.

@eHoN: CTpOCHHE MOJEKYJbl, (U3UYECKUEe U XUMHUUYECKUE CBOUCTBA. TOKCHYHOCTh
¢enona. [lpumenenue penona.

Anpaeruapl U kemowusl. DopManbAeruj, aueTAIbIETH]: CTpoeHHe, (QU3UYecKue Hu
XMMHUYECKHE CBOMCTBa (peakLMU OKHMCIEHHS U BOCCTAHOBJICHMs, KayeCTBEHHBIE DPEaKLUN),
IIOJIyYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHe, PU3NUYECKUe U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peakuus
TepupUKaLMK), MOoJIydeHue M mnpuMeHeHue. CreapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
IpEeJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOILIEE ICHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBojbl: cocTaB, KilacCU(pUKaLUs yIiIeBoA0B (MOHO-, TU- U ToJrcaxapubl). I roko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcuaoM Meau(ll), oxucinenme ammmaduHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBiIEHHE, OpOKEHHE TIIOKO3bI), HAaXOXJICHHE B TPUPOJIE,
npuMeHeHue, Ouonoruyeckas poib. @orocunre3. Ppykro3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnronosa kak npupoasbsle noauMmepsl. CTpoeHne Kpaxmasa U LEeJUTF0JIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaUeCTBEHHAs PeaKkusi C HOJ0M).

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHMs BELIECTB M MX MPEBPALECHUN: IPOBEICHHE,
HaOJIIOIGHUe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KAayeCTBEHHBIE
peakuuyu OIHOATOMHBIX CHHUPTOB (OKHCcIeHHe d3TaHoia okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3auMopelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunnoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(Il), B3ammopeiicTBhe
Kpaxmajla ¢ HMOAOM), MNpPOBEAECHUE IPaKTHUECKOM paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHMCJIOTBHI.

Pacuérnble 3amaumn.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIleCTBA WJIM MPOAYKTAa PEaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJIHOT'O U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIINH).

A3oTcoieprKalie OpraHu4eckiue CoeIMHEHNS.

AMUHOKHCIIOTBI Kak aM{@OTepHble OpraHudeckue coennHeHus. Pusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha @puMepe IiMLMHA). buonoruuyeckoe 3HaueHHe
aMUHOKHCIIOT. [lenTuasl.



benku kak mpupoaHble BBICOKOMOJIEKYJSpHBIE coenuHeHus. [lepBuuHasi, BTOpUYHAs H
TpPEeTUYHAasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JKOB: THUIPONU3, JCHATYypaIlHs,
Ka4eCTBEHHBIC PEAKIINN Ha OCTKH.

DKcrepuMeHTAIbHbIE METOJIbI U3YUEHHUs BEIIECTB M WX MpeBpalleHHi: HaOII0JeHUEe U
OMKCaHWE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HarpeBaHUU, I[BETHHIC
peakuuu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COETMHEHUS

OcHOBHbBIE TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpPeAHsAs MOJeKylsapHas Macca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — IMOJIMMEPU3aIUs U TOJTUKOHICHCAIIHSI.

DKcIeprUMEeHTaTbHBIE METOIbI M3YUYCHUS BEIIECTB M WX MPEBPAICHHA: 03HAKOMIICHHE C
oOpa3iamMu NpUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€d MPU M3y4YeHHH opranndecko xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W
MOHSTUMN, SIBJISIOUINXCS CUCTEMHBIMU JJIS1 OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: SIBICHUE, HAy4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TIEePUOAUIHOCTh, HAOIIOJCHUE, HW3MEpPEHHeE,
9KCIEPUMEHT, MOJICITUPOBAHHE.

®uszuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUIl YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorust: knerka, opranmsMm, Omocdepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIIeCTBA (OCIKH, YTIIEBObI, )KUPHI, PEPMEHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHOJOrHs: MHIIEBbIE MPOAYKTHI, OCHOBBI PALlMOHATIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHBIE H KOCMETHYECKHE MPETaparhl, MaTepUabl U3 NCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckne 0CHOBbI XMMHH

XuMHUecKud 3neMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHas 000JIOUKA.
DHepreTUYecKue YpOBHH, TIOyPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- ameMeHTsl. OcoOeHHOCTH
pacrpeieieHus SJIEKTPOHOB 0 OPOHMTANIIM B aTOMax JJIEMEHTOB IEPBBIX UYETHIPEX MEPUOOB.
DneKTpoHHask KOHGUTYpalHs aTOMOB.

Ilepuonnueckuii 3akoH U Ilepuogmueckas cucremMa xXumuueckux siemeHToB . H.
MenneneeBa. Csizb nepuoauyeckoro 3akoHa u Ilepuoanueckoil CHUCTEMBI XHMHUYECKHX
anementoB JI. V1. MenzeneeBa ¢ COBPEMEHHOI TeOpHEH CTpOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHUECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpymnnaM U nepuogam. 3JHaueHue NepruoIuYeCcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BelmiecTBa. XWUMHUYECKass CBsI3b. BUIbI XMUMHYECKON CBsI3U (KOBaJICHTHAS
HETIOJSIpHAs. W TIOJISIpHAsl, UOHHAs, MeTajuindeckas). MexaHu3Mmbl 00pa3oBaHMsS KOBAJICHTHOU
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XUMHUYECKON CBsI3U (OOMEHHBIM W JIOHOPHO-aKLENTOpHbI). BogopoaHast cBs3b. BaneHTHOCTb.
DneKTpoOTpULATENIbHOCTh. CTEeNeHb OKUCIEHNS. FIOHBI: KAaTHOHBI U AaHWOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BeUIeCTBA. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsTue o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpPBL. MaccoBas 1014
BEILIECTBA B pacTBOPE.

Knaccugpukamus Heopranuueckux coequHeHuidl. HomeHkiaTypa HeOpraHMYecKHX
BEUIECTB. ['eHeTHYecKas CBsA3b HEOPraHMYECKUX BEUIECTB, NPUHAJICKAIIUX K Pa3IndHbIM
KJIaCCaM.

Xumuyeckas peakuus. Knaccupukanus XUMUYECKHX peakUuid B HEOPraHUYEeCKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUS! MACChI BEILECTB, 3aKOH COXPAaHEHUS U NPEBpAILCHUs
SHEPrUM NPU XUMHUUYECKUX PEAKLIUAX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEAKIIHU.
Xumuyeckoe paBHoBecHe. DakTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle larenbe.

Onextponutuyeckas aucconuanus. CuinpHble M cinabble 3JeKTpoauTsl. Cpeaa BOIHBIX
pacTBOPOB BELIECTB: KHUCJIAsA, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENBEHO-BOCCTAHOBUTEIbHBIEC PEAKIIIH.

OKCIIEpUMEHTAJIBHBIE METOJBl M3Yy4YEHHUS BELIECTB M UX IPEBPALLECHUI: JEMOHCTpaLus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB J[. U. MenpneneeBay, u3yueHue
MOJIeJIe KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE M ONHUCAHUE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3yIoKEHHE IEPOKCHAA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
OIpEZICIICHUE CPENbl PACTBOPOB BEILECTB C MOMOLIbI0 YHHUBEPCAJIBHOTO MHIUKATOPA, pPEaKLUU
MOHHOrO OOMeEHa), MPOBEJIEHHE IMPAKTUYECKOH paboThl «BimsHue pa3znuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMUYECKOW PEAKIII.

Pacuérnble 3amaumn.

PacyéTsl 10 ypaBHEHHAM XUMHYECKHUX PEAKIHM, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacu€Tel ¢ UCIIOJIB30BAHUEM TIOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannuyeckasi Xumus

Hemeramnel. Ilomoxxenune HemeramioB B Ilepuoanyeckoil cUCTEME XUMHUYECKHX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUSI aTOMOB. (DU3MUYECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XUMHUECKUE CBOMCTBA BAXKHEMIIMX HEMETAUIOB (TaJIOTEHOB, cepbl, a3otra, (ocdopa,
yIIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOJICOIEPKALUX KUCIIOT, BOJOPOIHBIX
COCTMHCHH ).

[IpumeHeHNne BaKHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. 1lonoxenue Mmetainos B llepruoaudeckoi cucTeMe XUMUYECKUX J1EMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢dbuzmveckue coiicTBa MeTayuioB. CIlaBBl META/IOB. DJIEKTPOXUMHYCCKUU PsJl HANPSIKESHUN
METAJIJIOB.

XUMHUYECKUE CBOWMCTBA BAXKHEMIIMX METAJUIOB (HATpHUM, Kauui, KalablMd, MarHuu,
ATIOMUHUM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6ume criocoObl osryueHus MeTauioB. [IpuMeHeHe MeTalioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMs] BEIIECTB M MX MPEBPALLEHUI: HU3y4YEHHE
KOJUIeKIMH «MeTamisl U CIUIaBbl», OOpas3lloB HEMETAJJIOB, PELICHHE SKCIEPUMEHTAIbHBIX
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3ama4, HaONIOJICHWE W  ONHCAHWE JEMOHCTPAIIMOHHBIX U JIaDOpaTOPHBIX  OIBITOB
(B3aumoJielicTBHE TUAPOKCHAA ATIOMHUHHS C PAaCTBOpPAMHM KHUCJIOT M IIEJI0oYel, KauyeCTBEHHbIC
peaKIy Ha KaTHOHBI METAJIJIOB).

Pacuérarie 3amaun.

Pacu€Tpl mMaccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIWYECTBY BEIECTBA,
Macce Wid 00BhEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMH BEHIECTB, PacdeThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus ¥ JKN3Hb

Ponp xumuu B 00ecriedeHnH KOJIOTUIECKON, SHEPTeTHIECKON U MHILEBOI Oe30MacHOCTH,
pasBuTuM MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAX NO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKIuid.

[IpenacraBnenuss o0 OOmMMX HAYYHBIX TNPUHIMIAX POMBIIIICHHOTO TOJYYCHHS
Ba)XKHEHIIINX BEIIECTB.

YenoBek B MHUpE BELIECTB W MATEPHAIOB: BAKHEHIIME CTPOUTEIbHBIC MAaTEpHUabI,
KOHCTPYKIMOHHBIE MaTepHuajbl, KpPacKu, CTEKJIO, KE€paMHKa, MaTephaibl I 3JIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI00PCHHS.

XuMus U 30pOBbE YEJNOBEKA: MpPAaBUJIA HMCIIOJIb30BaHUs JIEKAPCTBEHHBIX IMPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM JKHU3HH.

MexnpeameTHbIe CBS3H.

Peanuzarus MexXnpeIMETHBIX CBS3CH MPU M3YyYEHUU OOIIEH W HEOPraHWYECKOH XMMHUH B
11 xacce ocyuiecTBIS€TCS Yepe3 MCIMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHH,
TaK Y MOHATHUH, SABJIAIOLIMUXCA CUCTEMHBIMH JUIA OTIEJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO
IUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIA (akT, TUIMOTE3a, 3aKOH, TEOpHs,
aHajus, CHHTE3, KinaccupuKanus, IIEPUOUYHOCTb, HaOIoAeHUE, JKCIIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHHUE, SIBJICHUE.

®usukKa: Marepus, SHEPrusi, Macca, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, HOH, M30TOI,
pPaauoOaKTUBHOCTh, MOJIEKYJA, SHEPTETHUYECKUN yYPOBEHb, BEIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSTHUE BeIeCTBa, (PU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kmetka, opraHU3M, SKOCHUCTeMa, Ouocdepa, Makpo- W MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MIOPOIbI, MTOJIE3HBIE UCKOMIAEMBIE, TOIIIIUBO, PECYPCHI.

TexHosorus: XAMHUYECKast MIPOMBILIEHHOCTb, METaJUTyprus, MIPOU3BOICTBO
CTPOUTENBHBIX MaTepHUaJIOB, CEIIbCKOXO03SMCTBEHHOE MPOU3BOJICTBO, MuIieBas
MPOMBIIIUICHHOCTh, (DapMaleBTUYECKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETUYECKHUX
MpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI I10 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHUS OOy4YaroIIMMUCS
IpOrpaMM CpeaHero oOiiero oopazoBaHusl (JMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meTroanueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IPOrpaMM CpeTHETo 00IIeTo 00pa30BaHuUs SBISETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO.

B cootBeTcTBUM € CHUCTEMHO-AEATEIBLHOCTHBIM IOAXOAOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeaAMeTa «XHUMHUS» Ha YpOBHE CpEIHEro ooOmero oOpa3oBaHHS
BbIJIEJICHBI CJIETYIOIINE COCTABIISIONINE!

OCO3HaHHE OO0YYaIOUIMMHUCS POCCUHCKON TIpa)KIAaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIM4YKe MOTUBAIMH K 00yUYEHHIO;

LI€JICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUH JIMYHOCTU HA OCHOBE KIIFOUEBBIX
HEHHOCTEH M UCTOPUYECKUX TPaAULIUK 6a30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCSI B CBOCH AEATENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS SKOJOTUYECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LIEIH U
CTPOUTb JKU3HEHHBIE IIJIaHBI.

JInuHOCTHBIE pE3YyJbTaThl OCBOEHHUS IMpeaMeTa «XHUMMsD) JOCTUTAlOTCS B E€AUHCTBE
y4eOHOM U  BOCHUTATENbHOM JIE€ATEIBbHOCTH B COOTBETCTBUUM C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJ€ajlaMd POCCUICKOIO
IPaXJIaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU M NpPaBUIAMU [OBEICHMS,
CIOCOOCTBYIOIIMMU TIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAaHOBJICHUS
JMYHOCTH 00YYarOIIUXCsl.

JIM4HOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa «XUMHSD OTPaKaloT cPOPMUPOBAHHOCTD
ONbITa I[O3HABATENIbHOM M MPAKTHUYECKOW JESATEIbHOCTH OOydYaloUIMXCsl MO peaau3aluu
IPUHATHIX B OOILLECTBE LICHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHHUS 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W NPaBOMOPSAKY;

IPEJCTaBICHUS. O COLMAIBHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLIEHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUU XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTHI IPYTHX
IIPU aHAJIM3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBaXEHUsI K TPOLIECCy TBOpPUECTBA B 00JaCTU TEOPUU M IMPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JOCTHXKEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HAOIIOACHMIA,

KPOMOTIMBBIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, IOCTOAHHOI'O TPy da y‘IéHBIX H IIPAKTUKOB,
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MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHH U TOCIEAYIONIEM aHAJIU3e
UH(POPMAITUHU O TIEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTCUECTBEHHOW XHMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldid, CBS3aHHBIE C XUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEJICHHE W MOCTYNKH CBOMX TOBApPHUIIECH C TMO3MIIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MMOHUMAaHUS TICHHOCTEH 370pOBOTO M 0€30MacHOro o0pas3a >KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOMrofeHus MpaBWJI OE30MACHOTO OOpaIleHUs] C BEUIECTBAMH B OBITY, MOBCEAHEBHOMN
YKU3HU U B TPYJAOBOU JEATEIbHOCTH;

MOHUMAHUs [IEHHOCTH TPaBUJ WHIWBUIYAIBHOTO M KOJUIEKTHBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUI M HEMPUSTUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypEHUs);

5) TpyaoBOIro BoCiuTaAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON IS TeIbHOCTH,
O0ILECTBEHHO 0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLMAIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO Kjiacca, MIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQEecCHil pa3iIuyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIOIAM TpyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHUAYaJIbHON TPAEKTOPUH OOpa3oBaHUs,
Oynyieit mpodeccuu U peaau3aluu COOCTBEHHBIX U3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U MOTpeOHOCTEel 00IIecTBa;

6) 3K0J10rMYEeCKOTr0 BOCTIUTAHMSI:

IKOJIOTHYECKH TIeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHHUS
JKM3HH Ha 3eMiIe;

MOHUMAaHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOsieM, BIMSHHS SKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMATIBHOM CPEBL;

OCO3HAHUsI HEOOXOAMMOCTU UCIIOJIB30BAHUS JOCTIKCHUM XUMUU JJI1 PEIICHUS BOTIPOCOB
palMOHaIBLHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBUI, MPUHOCSIINX BpPEI OKpYKaIOIIeH MPUPOIHON cpee,
YMEHHsI TIPOTHO3UPOBATh HEOJIArONpUSTHBIC KOJOTHMUYECKUE MOCISACTBHUS MPEIIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HAJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYpbl, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCS HUMHU B
M03HABATEIPHON, KOMMYHUKATUBHON U COIIMATLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
HNPOTUBOCTOSITH HJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU M OOIIECTBEHHOU MPAKTUKY;
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NOHUMaHMA CHeUM(PUKH XUMHHM KaK HayKH, OCO3HaHUs €€ poilud B (OPMHPOBAHUU
PalMOHAIBbHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUH 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYyXKarolleM
MHpE KAaK O €IWHCTBE IPUPOJBI M YEIOBEKA, B IMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEW H
pelLeHny IpobeM COXpaHeHHs! TPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0O0M 3HAYMMOCTH XHMMHUHM JJsi COBPEMEHHOW LMBWIM3AaLUU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M BaXHOW POJIM B CO3/JaHUU HOBOW 0a3bl MaTepUANbHOM
KyJbTYpPBI, PEIIEHUH I100abHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOI,
SHEpPreTU4ecKoil, MNHUIIEeBOM U HKOJOTMYECKOH O0e30macHOCTH, B Pa3BUTHM MEIUIMHBI,
00eCreyeHn! YCIOBUH YCIIEIIHOTO TPyAa U 3KOJOTMYECKH KOM(BOPTHOM KU3HHU KaXKJI0T0 YJIeHa
o0111ecTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOAOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJb30BaTh MOJyYaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBICHUHM OKPYKAIOIIEr0 MHpa M MPOUCXOJAIIMX B HEM HM3MEHEHHH,
YMEHUS eTaTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LEJBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELeHUs TpobieM
B PEAJIBHBIX )KM3HEHHBIX CUTYyalMsIX;

MHTEpeca K IO3HAHUIO U MCCIIEIOBATEIBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIyYCHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUM C >KM3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3iWyHbIX chepax mnpodeccruoHaTHLHON
JEATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS YYeOHOro mpenMeTa «XHUMHUS» Ha YpPOBHE
CpeIHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYuUMBbIe 1751 (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUIIIMHAPHBIC
(MeXnpeaMeTHbIC) OOIIEHAYYHbIC TOHATHS, OTPAKAIOIIUE IIEJTOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTUs, SIBICHHUE, MpPOIecC, CHCTeMa, HAYyYHBIH (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIICAOBAaHHUE, HAOI0ICHUE, H3MEPEHHUE, IKCIIEPUMEHT U IPYTHE);

yYHHBEpCallbHble ~ ydeOHble  JeHCTBHsS  (MIO3HABATEIbHBIE,  KOMMYHHKATHUBHBIC,
peryjsTHBHBIC), oOecreunBarone (HopMUpOBaHHE (YHKIMOHAIBHOH TIPaMOTHOCTH H
COLIMAJIHOM KOMITETECHIMH 00YyYaroIInXCs;

CHOCOOHOCTh ~ OOYYalONmUMXCSA  HMCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCHUIUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHHS W YHUBEpPCAJIbHbIC Yy4eOHBbIC JCHUCTBUS B IO3HABATEIBHON U
COLIMAJILHOM MPAKTHUKE.

MeTaHpeHMeTHBIC PE3YJIbTAaThl OTpaXarOT OBJIAACHUC YHHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I
IMO3HAaBAaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

OgiaieHne YHUBEPCAJIBHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH A€ CTBUSIMH:

1) 6a3oBble JIOTHYECKHUE TeiiCTBUS:

CaMOCTOATENILHO (OPMYJIMPOBaTh M aKTyaJIM3HPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpUBaTh;

OTIpeNeNATh eI ACATENbHOCTH, 3aJaBas IMapaMeTpbl M KPUTCPUH WX JIOCTHIKCHHS,

COOTHOCHUTDH PE3YyJIbTAThI ACATCIBHOCTHU C ITIOCTABJICHHBIMU LCIIAMUA;
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HCIIOJIB30BaTh IpU OCBOCHUU 3HAHUUI HpI/IéMBI JJIOTUYCCKOI'0O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBAaTb HUX B3aUMOCBA3b, HUCIIOJIbB30BATH
COOTBCTCTBYIOIINEC MMOHATHA JIA 00BsICHEHUS OTACJIBHBIX q)aKTOB n ﬂBHeHI/Iﬁ;

BbIOMpATh OCHOBAHMSI U KPUTEPUH I KIIaCCU(UKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIEC CBS3U MEXK/Y U3Y4aeMbIMU SIBICHUSIMH,

CTPOUTHL JIOTHUYCCKUEC PaACCYKIACHUA (I/IHIIyKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I),
BBIABJIAATE 3aKOHOMECPHOCTHU W IIPOTHBOPEYHNA B paCCMaTpUBACMBbIX ABJICHHUAX, (bOpMy.]'IPIpOBaTB
BBIBOJIbI U 3aKITIOUEHUS;

NPUMEHATH B TMPOLIECCE MO3HAHUS, UCTOIB3YEMbIE B XUMHUH CUMBOINYECKUE (3HAKOBHIC)
MOJIEINH, TPe0OPa30BBIBATH MOAETHHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOI) JIEMEHTA,
XuMHueckass (opMyna, ypaBHEHHE XMMHMYECKON peakuud — TMpU pEIIeHuH Yy4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, NPUMEHATHh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBTICHUS XapPaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIaACTb OCHOBAMHU METOJ0B HAYUYHOT'O MMO3HAHUA BCUIECCTB U XUMHWYCCKUX peaKHHﬁ;

¢bopMynupoBaTh LETM M 33JaYd  HUCCIIEJOBAHMS, WCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIEHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJIS (bOpMI/IpOBaHI/ISI TUIIOTE3BI IO MPOBCPKE MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHI/If/'I;

BJIaACTb HABBIKAMH CaAMOCTOATCIIBHOTO IIJIAHUPOBAHWA W TPOBCACHUA YUYCHHUYCCKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IaTh 32 XOJIOM IpOIecca, CaMOCTOATEIbHO
IPOrHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUUYECKON HCCIIeIOBAaTENbCKOW M MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIISATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOUCKY METOAOB pEeIIeHUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTONOB IMO3HAHUS.

3) padora ¢ undopmaumeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-HOMYJISIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbE TMocoOus, pecypcbl HMHTepHeta),
aHaTU3UpOBaTh HMH(POPMAIIMIO PA3IUYHBIX BHUIOB M (OPM MpENCTaBICHUS, KPUTHYECKU
OIICHHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEUHBOCTE;

(dhopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHbIe METOAbl MpPHU IOUCKE U OoTOOope
uHbOpMaIuu, HEOOXOAUMOH JIJIs1 BBITIOJIHEHUS yUeOHBIX 33/1a4 ONpeAeIEHHOTO TUTIA;

npuoOpeTaTh OMBIT UCIOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
PA3IMYIHBIX ITIOMCKOBLIX CUCTCM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANBHYIO (hOpMY TpencTaBieHrus HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIOJb30BAaTh HAYYHBIM SA3BIK B KayecTBE CpEACTBa NpU paboTe C XUMHYECKOU
UHPOpPMaLUE: MPUMEHATh MEXKIpeIMETHbIe ((U3UYEeCKHe M MaTeMaTHYeCKHe) 3HAKUd U
CHUMBOJIBI, (hOopMyIIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh M MPeoOpPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

OBi1ajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

3a/1aBaTh BONPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI B XOJI€ JUAJIOTA W/WJIM JTUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEMAJIOKEHHUS OTHOCHUTEIHHO BBIIOJIHEHUS
IpeIOKEHHON 3a]a4u;
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BBICTYINaTh C IpPE3CHTAIEel pe3yNbTaToOB MO3HABATEIbHON AEATENbHOCTH, MOTYYESHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJHEHUH XHUMHUYECKOTO
OKCIEPUMEHTa, TPAKTUYECKOH pabOThl MO HCCIEOBAHUIO CBOWCTB HW3yYaeMBIX BEIECTB,
peanu3anyu y4eOHOro MpoeKkTa W (OPMYJIMPOBATH BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHBIX
UCCIIEIOBaHUN MyTEM COTIIaCOBAHMS MTO3UIMIA B X0/1€ 00CYX/I€HUS U 00MEHa MHEHHUSIMHU.

OgiiajieHne YHUBEPCATbHBIMH PeryJsiTHBHBIMU J1eHCTBUSAMM:

CaMOCTOSATENIFHO IIAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBbHYIO JAEATEIHHOCTS,
ompezersist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJlaraéMblii alrOPUTM JIEHCTBUH NpPU BBINOJHEHWH Y4YEOHBIX M HMCCIEIOBATENbCKHUX 3a/1ad,
BBIOMpaTh Hanbosee F3(PEKTUBHBIN CITOCOO MX PEIIeHHs C YUETOM IMOyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIHAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JIESATENBHOCTH HAa OCHOBE CaMOaHalW3a |
CaMOOLICHKU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIe pe3ysibTaThl OCBOEHUS Kypca «OpraHudeckasi XuMus» OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBICHUA NPUPOJIBI, B (OPMUPOBAHUU
MBILIUICHUS U KYJIbTYpBhl JHYHOCTH, €€ (yHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusl MPAaKTUYECKUX 3a/7ad M OSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cpee;

BJIAQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAKOIINE
HOHATUA (XMUMUYECKHUI IEMEHT, aTOM, AJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJIEHTHOCTD,
JIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas H
COKpaléHHasl), MOJb, MOJIApHAs Macca, MOJSIPHBIE O00BEM, yITIEPOAHBIH  CKEJIET,
(yHKUIMOHANBHAS TpylIa, pagukaji, U30Mepus, HU30Mepbl, TOMOJIOTMYECKUN psJl, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BCHO, BLICOKOMOJICKYJISIPHBIC COQ,[[I/IHGHI/ISI); TCOPHUU U 3aKOHBI (TQOpI/IH CTPOCHUS OPraHUYICCKUX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJMYECKUH SI3BIK XHUMHHU, MHUPOBO33PCHYCCKUEC 3HAHMIA, JIC)KAIIME B OCHOBC ITOHHMMAaHUA
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PaKTOJIOTHUECKHE CBEICHHS O CBOICTBAX,
COCTaBe, MOJYyYeHUH U 0€301MaCHOM MCIOIb30BAHNHU BaKHEHIIIUX OPraHNYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa,

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATh XapPaKTCPHBIC IMPU3HAKN HOHHTHﬁ, YCTaHaBJIMBATh
UX B3aHMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIME MTOHATHUS [TPU ONMCAHUHU COCTAaBA, CTPOEHUS U
IPEBPALICHUI OpraHUYEeCKUX COEIUHEHU;

C(l)OpMI/IpOBaHHOCTB yMeHI/If/’I HCIIOJIBb30BAaTh XMMUUYCCKYIO CHUMBOJIMKY JIs1I COCTAaBJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaiEHHON) (OopMysT OpraHMYEeCKUX BEIIECTB
Y YpaBHEHUU XMMHMYECKUX PEaKLUWW, U3rOTaBIUBATh MOJEIH MOJIEKYJ OPIraHMYECKUX BELIECTB
JUISL UJUTIOCTPALMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMSI;

c(hOpPMUPOBAHHOCTh YMEHHI yCTAaHABIMUBAThH MPUHAIICKHOCTh H3YUYEHHBIX OPTaHUYIECKIX
BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEIeNEHHOMY KJacCy/Tpymnie COeAMHEHUN
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(YrJieBomopobl, KHUCIOPOA M  a30TCOJACpIXKAIIME COSAWHECHUS, BBICOKOMOJCKYISPHBIC
COEIMHEHMs ), JaBaThb UM Ha3BaHMs Mo cucrematnueckor HoMeHknatype (IUPAC), a taxxke
MPUBOJUTH TPUBHAIIbHBIC HA3BaHHUS OTJEIBHBIX OPraHUYECKHUX BEIICCTB (ITUJICH, MPOTHIICH,
aleTUJICH, STWICHIJIUKOJb, TIUIEpUH, (QeHod, GopManbAerui, aleTaabAerui, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIOTA, TIIOK03a, (QPYyKTO3a,
Kpaxma, eJUTI0103a, TIUIMH);

c(hOpMUPOBAHHOCTh YMEHHS OIPEACNATh BHUIBI XUMHUYECKONW CBSI3M B OPTaHUYECKUX
COoeIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOSHUS OPTraHUYECKHX
BemectB A. M. ByTtiepoBa [uisi 00BbsICHEHUS! 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHUSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb COCTaB, CTPOCHHE, (PUIUYECKUE U
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENECH PA3IMUHbBIX KJIACCOB OPraHMYECKUX BEIECTB
(MeraH, 3TaH, OSTWICH, MNPONWJICH, aleTWwieH, Oyramuen-1,3, metwiOyramuen-1,3, OeH3ou,
METaHOJI, ATaHOJI, STWJICHTJIMKOJIb, TJIUIEPUH, (EHOJI, alleTaNIbACTH, MypaBbUHASI U yYKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, NeJI003a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUU C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTJIICBOJOPOIHOTO CHIPhs
(HedTh, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX NEPEepadOTKH M MPAKTHUYECKOE MPUMEHEHUE
IPOAYKTOB MEpepaboOTKY;

c(OPMUPOBAHHOCTh YMEHUU MPOBOAWTH BBIYUCICHUS [0 XWMHUYCCKUM YypaBHEHUSIM
(maccel, 00bEMa, KONMMYECTBA MCXOIHOTO BEMIECTBA WJIM MPOJYKTa PEAKIHH 10 HM3BECTHHIM
macce, 00bEMY, KOJIMUYECTBY OJJHOTO M3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEaKILIUN);

c(hOpMUPOBAHHOCTh YMEHHI BJIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX Hay4HOIO
MO3HAHUS, HCIOJb3YEeMbIX B XHMHUM TPHU HM3YYCHHH BEUIECTB M XHUMHUYECKUX SIBJICHUU
(HabmroieHre, W3MEpEHHe, OKCIEPUMEHT, MOJEIUPOBAHUE), UCIOJIb30BAaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHATHS PEIIEHNH B KOHKPETHBIX KU3HEHHBIX CUTYalHUSIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBUila MOJb30BAHUS XUMUYECKOW TMOCYI0N U
1a00paTOpHBIM 000pY0BaHUEM, a TAKXKE TPaBHiIa OOPAIEHHUS C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKUHUSMU IO BBHITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBIIOJHATh XHUMHUYECKUNA DKCIEPUMEHT
(mpeBpallleHHs] OpraHUYEeCKUX BEIIECTB MPU HArpPEBaHUU, MOJTYUYEHUE TUJICHA U U3YUYEHHE €ro
CBOMCTB, KaueCTBCHHBbIC pPEAKIMM OPraHMYECKUX BEIIECTB, JEHATypauus OEIKOB Mpu
HarpeBaHuM, IIBETHbIE PEaKIMN OEIKOB) B COOTBETCTBUU C NMpPaBUJIAMU TEXHUKH 0€30MacHOCTU
npu OOpallleHUuH C BEIIeCTBaMHU U JIaOOpATOPHBIM O0OPYIOBAHUEM, MPEICTABISTh PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amuch YpaBHEHHN COOTBETCTBYIOIIMX PEAKIUN U
(hopMyJITHPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(OpMAIHUIO,
MOJTy4yaeMyro U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U ApYyTux);

c(OpPMUPOBAHHOCTh YMEHHUH COONMIOJaTh MpaBWIa AKOJOTHYECKU IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYJOBOH JEATEIHHOCTH B IEJISIX COXPAHCHHS CBOETO 3JI0POBbSI U
OKpYKarolllel MPUPOJHON CpEJbl, OCO3HABATh OMACHOCTH BO3JECHCTBHUSl HA KWBBIE OpPraHU3MBbI
ONpeNIEeIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsaTe Ha
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pUMeEpax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUSA HA OPraHU3M
YEIJIOBEKA;

JUist 00y4arolUuXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUII;

JUIs CJENbIX W CAa0OBHIAMIMX OOYyYaroIMXCA: YMEHHME HCIOIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu XuMuieckux Gpopmyir.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMHS»)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XHUMHYECKOM COCTaBJISIIOIIEH €CTeCTBEHHO-
HAyYHOM KapTHUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBICHUA OPUPOJIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYphl JHYHOCTH, €€ (YHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelIeHHusT TPAKTUYECKUX 3a7ad W JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3/I0pOBBIO U IPUPOJIHOI cpejie;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATrAOIINE
MNOHATUS (XUMUYECKUH dTIEMEHT, aTOM, H30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH OOBEM, BaJIEHTHOCTb, JJIEKTPOOTPHLATEIEHOCTh, CTETECHb
OKHCJICHUSI, XUMHYECKas CBsi3b (KOBAJICHTHAsl, HWOHHAS, MeETaJuIMuecKas, BOIOPOJIHAs),
KpUCTAJUIMUECKasi  pemETKa, TUIIBl XWMHYECKUX  PEaklUHil, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsE IUCCOLMALUS, OKHCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMUYECKOM  peaklMH, XHUMHUYECKOE paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopusd
SJIEKTPOJIUTUYECKON Jauccolmanuu, nepuoauyeckuid 3axkoH JI. M. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W IMPEBPALICHUS SHEPIUU MPU XUMUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XMMHH, MHPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IMOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHMMHUYECKUX SIBJICHHH,
(hakTONOrMUeCcKHUe CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJyYEHUU U O€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKON NESTEIBHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEePHbIC MPU3HAKK MOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBSI3b, WCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUH HEOPTaHUYECKHUX
BEILECTB U UX NPEBPALLECHNN;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIH30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
(dbopMyn BelIeCTB M ypaBHEHUH XHMHUYECKUX PEaKIUd, CHUCTEMAaTHYECKYI0 HOMEHKIATYpY
(IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX HEOPTaHMYECKUX BELIECTB (yrapHbli ras,
VIJIEKUCHIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETalléHas W3BECTh, MUTHEBAs COJA, MUPHUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMpPEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
3JIEMEHTOB B COEAMHEHUSAX PA3TMYHOIO COCTABAa, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUECKOU PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECTUHECHMUIA;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBAThH MPUHAJICKHOCTh HEOPTAaHMUECKUX BEIICCTB
10 UX COCTaBY K ONpEeIeNEHHOMY KIIACCy/TPYIIe COSTUHEHUH (TIPOCThIEe BEIIECTBA — METAJLIBI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOThI, aM(OTepHbIE THAPOKCUBI, COIH);
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c(OPMHPOBAHHOCTh YMEHHMH pAacKpbIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MenzaeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMAaTU3UPYIOLLYIO, OOBSCHUTEIbHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh YMEHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOCHHE AaTOMOB
XMMHYECKHX 3JIeMeHTOB 1-4 nepuonos Ileproauueckoii cucteMbl XUMHUYECKUX 1eMeHTOB 1. 1.
MeHnneneeBa, HCIONB3YyS TOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTANNY, «IHEPreTHYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XMMHMYECKHUX DJIEMEHTOB M HX
coeMHeHuH no nepuogam u rpynnam Ilepuonudeckoil cucremsl xummuueckux snementos /1. 1.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJIy HEOPraHMYeCKMMH BELIECTBAMH C IOMOIIBIO ypaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHS KIAaCCH(PUIMPOBATh XMMUYECKHE DPEAKLIUHU IO Pa3TUIHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuX BELIECTB, TEIJIOBOMY 3(PQeKTy peakluu,
U3MEHEHHUIO CTETIEHEH OKUCIIEHUS 2JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YUACTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHHS PEAKLUN pa3IMYHbIX THIIOB, OJHBIE
U COKpaIEHHBIC YPaBHEHUS PEAKIUH MOHHOTO OOMEHA, YUHMTHIBAsl YCJIOBHS, NMPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI IPOBOAUTH pEaKLUM, NOATBEPKIAIOIINE KaueCTBEHHbIN
COCTaB pa3IMYHbIX HEOPraHWYECKUX BELIECTB, pAaClO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOILKE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUH pPaCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIX
peaxIuii OCPeICTBOM COCTAaBJICHUS 3JIEKTPOHHOIO OajlaHCca ITUX peakLuii;

c(OPMHUPOBAHHOCTb YMEHHIH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiuu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIICHUS XHMHYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3jaeicTBus (mpuniun Jle [larense);

c(OPMHPOBAHHOCTE YMEHHMH XapaKTepHU30BaTh XMMUYECKHE IPOLECCHI, JIeKAllue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYeHUsl CEPHOM KHCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
npeAcTaBieHuit 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpodiieMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh YMEHHUI IPOBOAUTH BBIYMCICHHA C MCIOJIB30BAaHUEM MOHATHUS
«MaccoBas JOJIsl BEILECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHWH TIa30B MPHU XUMHUYECKUX
peaKIysX, Macchl BELIeCTBAa MM 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIUIOBOTO Y(PQeKTa peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTHH;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOATh MPaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MPaBHUiIa OOPAIIECHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMHU TI0 BHITIOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTE YMEHHMH IUIAHUPOBaTh W BBIIOJIHATh XUMUYECKUHA SKCIEPHUMEHT
(paznoxeHue NeEpOKCHJIAa BOAOPOJA B MPHUCYTCTBUM KaTalu3aTropa, ONpEAENICHHE Cpe.bl
PacTBOPOB BEILIECTB C MOMOLIbI0 YHHUBEPCAIILHOTO MHIMKATOPA, BIMSIHUE PA3IHMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peaKluH, peaklud HOHHOIO OOMEHa, KaueCTBEHHbIE pEeaklUu Ha
cyabdar-, KapOoHAT- U XJIOPUI-AHUOHBI, HA KaTUOH AMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbIX
3agad no TtemMam «Meramas» U «Hemeramnasl») B COOTBETCTBUM C NPAaBWIAMU TEXHHUKH
0€30MaCHOCTH IpH 0OpaIlleHNH C BELIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM, NIPE/ICTABIIATH
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pe3yabTaThl XMMHYECKOTO OSKCIEpUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peaximii ¥ GOpMyIHPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(OpMAIHUIO,
NOJy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEICTBA MaccOBOW KOMMYHHMKalMu, MHTepHeT u
JIPYTHX);

Cc(OPMUPOBAHHOCTh YMEHHH COOMIOAATh NpaBUiIa 3KOJIOTUYECKH IIEJIeCO00pa3HOro
MOBeAICHUS B OBITY U TPYAOBOH [EATEIbHOCTH B LEISIX COXPAHEHHsS CBOEro 3/I0pOBbS U
OKpYy Karolled MPUPOJHOM Cpenbl, 0CO3HABaTh ONACHOCTb BO3ACHCTBMS HA >KMBBIE OPTaHU3MBI
OTIpeNIeNIEHHBIX BEIECTB, MOHUMasi cMbIca mokasartesns [1/1K, mosicHATh Ha mpuMepax CrocoObl
YMEHBIIEHUS U IPEAOTBPALEHUS X BPEIHOIO BO3IEHCTBUS HA OPraHU3M 4YEJIOBEKA;

Uit 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX [TO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUII;

JUIs CJENbIX W CAa0OBHIAMIMX OOYyYaroIUMXCA: YMEHHME HCIOIb30BaTh pelibeHO-
TOUYECUHYIO cucTeMmy obo3Hauenuit JI. bpaitns ans 3anucu XuMudeckux Gpopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

HaumenoBanmue

Ne (undpoBbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue

n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbl padoTbl padoThI

pecypcsbl

Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

1.1

[IpenmeTt
OPraHUYeCKOU
xumuu. Teopus
CTPOEHHUS
OpraHUYEeCKUX
coenuHeHuil A. M.
byrtneposa

Htoro no pazaeny

Pa3nea 2. Yriesogopoasbl

2.1

[IpenenvHbie
YIJIEBOAOPOABI —
aJIKaHbI

2.2

HenpenenbHbie
YTJICBOJIOPO/IBI:
aJIKEHBI, aJIKaJueHEI,
AJIKUHBI

2.3

ApomaTtudeckue
YTIEBOLOPOBI

2.4

IIpuponHsie
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UCTOYHUKHU
YTJIEBOIOPOAOB U UX

nepepadoTka

Hroro no paszneny 13

Paznen 3. Kucnopoacoaepskamue oprannieckie coeJuHHEHUs

3.1 Cnuptel. Genon 3
ANLIerunel.
19 KapGonoBbie 7
KUCTO0ThI. ClI0KHbBIE
3¢upsI
33 VYrneBoibl 3 1
Hroro no paszneny 13

Pasnen 4. AzoTcoaepikaiine opraHudeckue coeMHeHus

AMUHEL
4.1 AMHUHOKHUCIIOTEL. 3
benkn
Hroro no pazaeny 3

Paspnen 5. BeicokoMoOJIeKy A pHBIE COCIHHEHUS

[TinmacTmaccel.

5.1 2
Kayuyku. Bonokna
Hroro no pasneny 2
OBILEE KOJIMYECTBO 34 )

YACOB 110 ITPOTPAMME




11 KJIACC

KoumnuectBo yacos D1eKTPOHHBIE
No 11/ HanmeHoBaHMe pa3/ie/ioB U TeM Konrposbnbie | TIpakTHueckue (uugposbIe)
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenune atomoB. [leproguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB Jl. 1. MenneneeBa
12 Crpoenue BemniectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKLIUU 6 1 1
Nroro no pazaeny 13
Pa3nea 2. Heoprannyeckasi XuMust
2.1 Merabl 1
2.2 HemeTannst 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHUYECKUX )
' BEIECTB
Uroro no pazaeny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 XuMHUS U )KU3Hb 4
Nroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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INHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTH4eckue
padoThbI

Jara
U3ydeHHst

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

[IpenmeT opraHnYeCKON XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HaYEHUE

Teopus crpoeHus
OpPraHMYECKUX COSIUHEHUN A.
M. bytneposa, €€ OCHOBHBIE
MOJIOKEHUS

[Tpencrasienue o
KJIaccu(UKAIUN OpraHUYECKUX
BelecTs. Homenkiarypa
(cucremaTuyeckas) u
TpUBHAJIbHbIE Ha3BaHUS
OpraHMYECKUX BEIIECTB

AJTKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKUM P

Mertan u 3TaH — npocTeuime
MPEICTAaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

OTUJIEH U NIPONUIEH —
[IPOCTEUIINE TPEACTABUTEIN
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AJIKCHOB

[IpakTuueckas padora Ne 1.
«ITomyuenue sTuneHa u
W3YUYEHHUE Er0 CBOMCTB)

Aunkanuensl. byranuen-1,3 u
metunoOyraauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U
PE3UHBI

10

AJIKHMHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psaa. ALleTHIIEH — NPOCTEHIINI
MIPEACTABUTEND ATKUHOB

11

Bbruncnenus no ypaBHEHUIO
XUMHUYECKON peaKInu

12

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

13

['eneTHueckas CBS3b
yTJIEBOJIOPO/IOB,
MMpUHAAJICIKAIINX K pa3JINYHbIM
KJaccam

14

[IpupoHbIe HCTOYHUKH
YTJIEBOJIOPOIOB: IPUPOAHBIN Ta3
¥l MOy THBIC He(TSHBIC Ta3bl,
HEPTh U MPOTYKTHI €€
nepepaboTKu

15

[TpupoaHbie HCTOYHUKH
YTJIEBOIOPOAOB: IPUPOAHBIN Ia3
U MOy THBIE He(TAHBIE Ta3bl,

26




He(Thb U MPOTYKTHI €€
nepepaboTKu

16

KonrtponsHas pabora o
paszaeny «YriaeBogopoabh

17

[IpenenbHBIE OTHOATOMHBIC
CIUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBs3b

18

MHOroaToMHbI€ CIIUPTHI:
STWICHIIUKOJIb U TNIMLEPUH

19

@DeHOII: CTPOCHUE MOJIEKYIJIbI,
¢uznyecKkue 1 XuMHUYECKHE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruabl: GopMaIbAeTHI U
areraiapaerug. Anerod

21

OHOOCHOBHBIE ITPEJEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

22

[IpakTuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHUCJIOTHI, KaK TIPEICTAaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

24

MBpl1a KaKk COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEe JCHUCTBUE

25

CrnosxHbie 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
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KUCHOT. ['Maposin3 CI0KHBIX
3¢hupoB

26

Kupsl: rupoan3, NpUMEHEHHE,
Ouos0ruuecKas poiib KHUpPOB

27

VYTneBoasl: cOCTaB,
knaccudukanus. Baxueiiue
MpPeJICTaBUTENHN: TIIH0K03a,
dpykTo3a, caxaposa

28

Kpaxman u nemntonosa kak
MIPUPOHBIC TTOTUMEPHI

29

KonTponbHas padora no
pazaeny
«Kucnopoacoaepxaine
OpPTraHUYECKHUE COSTUHEHUSDY

30

AMMHBI: METHJIAMHAH U aHWJINH

31

AMMHOKHCIOTHI KaK
aM(pOTepHbIC OpraHNYECKHe
COEIMHEHMS, NX OMOJIOTHYECKOE
3HaueHue. IlenTumpl

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIE ITOHIATHUA XUMUHU
BBICOKOMOJICKYJISIPHBIX
COCIUHEHUN

34

OCHOBHBIC METOAbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coeguHeHmi. I1macTMaccsl,

28




Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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11 KJIACC

Ne
/o

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas! KOH(UTYpaLKsi aTOMOB

[lepuoauueckuii 3aK0H U
[lepuonnueckas cuctemMa XUMHUYECKUX
aneMenToB [l. 1. Menneneera, ux
CBS3b C COBPEMEHHOU TEOpHUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMUYECKHUX DJIEMEHTOB M UX
COEIMHEHMI MO IPyIIaM U NEPUOIaAM.
3HaveHHe MePUOANIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKHX 3JieMeHTOB J[. 1.
MeHeneeBa B pa3BUTHU HAYKH

CrpoeHue BeliecTBa. XUMHUECKas
CB#13b, €€ BU/IbI; MECXaHU3MbI
00pa3oBaHMs KOBAJICHTHOM CBSI3U.
Bopopoanas cBsi3b

BaneHTHOCT®.
DNEeKTpOOTpULIATENBbHOCTh. CTENEHb
OKHCIJIEHUS. BemecTsa MOJIEKYJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

ITonsarue o AUCIICPCHBIX CUCTCMaAX.
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VcTrHHBIE ¥ KOJUTOMIHBIC PACTBOPHI.
MaccoBas 10J1 BelecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas cBsA3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccudukanus XuMuueckux peakuun
B HEOPraHUYECKOU U OpPraHUYECKON
XUMHU. 3aKOH COXPAaHEHUS MacChl
BEIL[ECTB; 3aKOH COXpPaHEHUs U
IIPEBPAILECHMS SHEPTUU TIPH
XMMHMYECKHUX PEaKIHAX

Ckopoctb peakiuu. OOpaTumMbie
peakuuu. XMMU4YECKOE paBHOBECUE

10

[TpakTuueckas pabota Ne 1. «Bnusiaue
pa3anuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON pPeaKum»

11

DJIEKTPOTUTHYECKAS TUCCOIHALIS.
[ToHsiTHE O BOJOPOIHOM ITOKA3aTeIe
(pH) pactBopa. Peakiiuu mnoHHOTO
oOMeHa. ['uaponus opraHu4ecKux u
HEOPTaHMYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu. [Tonsitue 06 3nexTponan3e
pacIiaBoB U pacTBOPOB COJIEit

13

KontponbHas paboTa mo pasaeny
«TCOpCTI/I'-ICCKI/IC OCHOBBI XUMHUN))

14

Mertamisl, UX MOJOKEHHUE B
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[Teproamueckoit cucTeMe XUMHIECKUX
snemenToB JI. . MenaeneeBa u
OCOOCHHOCTH CTPOCHHS aTOMOB.
OO6mue GpuznyecKre CBOMCTBA
METAJI0B

15

CruiaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUH P
HANpPSOKEHUN METalIoB

16

XUMHYECKHE CBOUCTBA BAaKHEUIIINX
METaJUIOB (HATPHUH, KT, KaIbIUH,
MarHui, aIIOMUHUN) U UX COCAMHEHUIN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U
UX COeIUHEHUN

18

XnMHU4YecKre CBOMCTBA IUHKA, JKelle3a
U UX COCTUHEHUHN

19

[IpakTuueckas padbora Ne 2. "Pemienue
IKCIEPUMEHTAIBHBIX 33134 110 TeMe
«Metaie»"

20

Hewmeramisl, uX nonoxeHue B
[Tepuoanueckoii cucteMe XUMHUECKUX
anemenToB /I. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pur3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETaIoB (Ha IpUMEpe
KHUCIIOpOJ1a, cephl, hocdopa u
yriiepo/ia)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHUN
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23

XuMH4yecKHe CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHECHUIA

24

XHUMHUUYECKUE CBOMCTBA yIiIepoa,
KPEMHUS U UX COCIMHEHUIN

25

[IpruMeHeHre BaXKHEUIIINX HEMETAIIOB
U UX COCTUHEHUH

26

O0600I11IeHNE U CUCTEMATHU3ALIMS
3HaHUM 1Mo TeMe «Hemeramas.
BbruucieHus mo ypaBHEHUSAM
XUMHYECKHUX PEaKIHi 1
TEPMOXHUMHUYECKHUE PACUETHI

27

[TpaxTuueckas padorta Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 3334 110 TEMe
"Hemertamnsl"»

28

KonTtponsHast pabora mo Temam
«Metamey u «HemeTamuisn)

29

HeOpFaHI/ILIeCKI/Ie U OPraHUvYCCKUC
KHUCJIOTHI. HeOpFaHI/I"ICCKI/Ie u
OpTraHU4YCCKUC OCHOBAHUA

30

AM@oTepHbIe HEOpraHu4ecKue 1
OpraHUYECKHUEe COCTUHEHUSI.
['eHeTnyeckas CBSI3b HEOPTAHMUECKUX
Y OpPraHUYEeCKUX BEIIECTB

31

Ponp xumuu B o0ecrieueHnn
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEUIIUHBI

32

[IpencraBnenus 00 0OMUX HAYUHBIX
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IMpUHOUIIAX IMPOMBIIIJICHHOT'O
IMOJIy4YCHUA BaKHEHUIITNX BC€IICCTB

33

Yenosek B MUpE BELIECTB U
MaTEPUAJIOB

34

XuMmus 1 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

34

34
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Xumus, 10 knacce/ I'abpuensn O.C., OctpoymoB W.T'., Crankos C.A., AkiioHepHOe

obmmectBo «M3narenscTBo «lIpocBenieHne

METOIUYECKUE MATEPUAJIBI U1 YUUTEJIA

1. Jo6potun /1. FO. Konrponupyromas GyHKIUS MKOJIBHOTO XMMUYECKOT0 3KCIIEpUMEHTa //
Xumus B mkoste. — 2017, — No 3.
2. Eppirun . I1., Hnmkun E. A. MeTtonuka penieHus 3aja4d o XuMuu: y4ue6. nocodue st
CTYJICHTOB TIeJl. ’H-TOB 110 OMOJI. ¥ XuM. criett. — M.: [Ipocsemnienue, 1989. — 176 c.
3. 3notHukoB D. I'. XuMHUYeckHii 5KCIEpUMEHT Kak crenuduyeckuii Metos ooydenus //
IlepBoe centsiops. —2007. — Ne 24.
4. Monyanosa I'. H., Caacruna M. I'. KonnuecTBeHHbIE OTHOIIEHUS B XUMHH // XUMHUS TSI
HIKOJIBHUKOB. — 2020. — Ne 4.
5. O6mas metoauka oOydenus xumud B mkose / P. I'. IBanoa, H. A. I'opoaunosa, /1. O.
Jo6potun u np.; mox pen. P. I'. IBanoBoii. — M.: [Ipoda, 2008. — 319 c. (Poccuiickas
akajgemus oopasoBanus — yuurenio). A.A. Kasepuna, P.I'. UBanosa. I'n. HopmaruBHas 6a3a
XUMHYECKOro 00pa3oBaHUs B CpEIHEH LIKOIIE.
6.Xumus. Pemenne 3ajanuil MOBBILIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.

Kak monyunts MakcumaibHbIi 60amt Ha EI'D: yue6. mocobue / A. A. Kasepuna,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

VYpox (POII) https://resh.edu.ru

Ypok (Henopran) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Ipesentanms (Mudoypok) https://infourok.ru
bubnmnoreka [{OK https://m.edsoo.ru

[Ipesenranus (3uanuo) https://znanio.ru

Pemry EI'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

Ypoxk, npe3enTanuu:https://multiurok.ru
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