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HHOACHUTEJBbHAA 3AIINCKA

Jannas pabouasi mporpamma paszpaboTaHa Ha OcCHOBe (enepaibHON pabodeil mporpammbl
OCHOBHOTO o0miero oOpa3oBanusi «Xumus» (0a3oBwiii  ypoeHb) (mus 10-11  xmaccos
00pa3zoBaTeNbHBIX OPraHU3aINN).

[IporpaMMa 10 XMMHHM Ha YypOBHE CpeAHero obmiero obOpazoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpaszoBanmu B Poccuiickoii
Oenepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOSHHS (erepabHOl 00pa3oBaTeNbHON MPOTrpaMMbl
cpennero obmero oopazoBanus (POII COO), npencraBiaeHHbIX B DeepaabHOM FoCyAapCTBEHHOM
obpaszoBatensHOoM crapaapre COO, ¢ yuérom Konnenumu mnpemnopaBaHusi ydyeOHOro mpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3zanusx Poccuiickoit deaepanuu, peaan3yroX OCHOBHBIC
o0Opa3oBaTeylbHbIE MPOrpaMMbl, U OCHOBHBIX MOJIO)KEHUN «CTpaTeruu pa3BUTHUs BOCIIUTAHUS B
Poccuiickoit @enepannu Ha nepuon a0 2025 rona» (Pacnopspkenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OMpEeIesieHuI0 oOmIeil cTpaTeruu
00y4eHHs1, BOCIIUTAHUS U Pa3BUTUs O0y4aIOUIUXCS CPEACTBAMH yU4e€OHOIro ImpeameTa «XUMUs IS
10-11 xnaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KOHLeNnTyaibHble nosioxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH I1IEJICH, COJIep KaHMs, pe3yJbTaTOB 00y4YeHUs U TpeOOBaHUN K YpPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, MOJIY4aeMO€ BBITYCKHUKAMU 00I1I€00pa3oBaTEIbHON OpraHU3aIlii,
ABIIIETCS HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEpPIIAIOIINM ATAroM
peanM3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYLIUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro O00pa30BaHMsA. DTH ILEHHOCTU KacaroTcs MO3HAHHUS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MHUPOBO33PEHUS W OOIIEH KYIbTYphI YEIIOBEKA, a TAK)KE HKOJOTHUECKU
000CHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0POBbIO U MPUPOIHON cpeie. Peanmusyercs xumuueckoe
oOpa3zoBaHue OOydarOIMXCSd HAa YPOBHE CPEIHErOo OOIIero oOpa3oBaHHS CPEICTBAMH YYEOHOTO
npeaMera «XUMHSA», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OMPEIENIEHbI B IPOrpaMMe 10 XUMHUH C
yu€ToM crenn(UKH HAYKH XUMHH, €€ 3HAYCHHS B MMO3HAHWU MPUPOIBI U B MAaTEPUATBHON JKU3HU
o0miecTBa, a Takke C Y4€TOM OOIIMX IeJeil M NPUHLMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHero obiero oopazoanus B Poccuiickoit deneparuu.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaer ocoOyi0 pojb B COBPEMEHHOU
IUBUJIM3ALMH, B CO3JaHMM HOBOM 0a3bl MarepHaibHOM KyiabTyphl. OHa BHOCUT CBOHM BKJaa B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, B CO3[JaHUE 1I€JIOCTHOTO MPECTaBIeHUs 00
OKpY’KaroIlleM MHUpE KaK O €JUHCTBE NMPHUPOAbl M UeIOBEKa, KOTopoe (popmHpyeTcs B XUMHH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MUPAa, OCO3HAHUS B3aUMOCBSI3H MEKIY
CTPOEHHEM BEIIECTB, X CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSMU IPUMEHEHUS.

TecHO B3aMMOJAEHCTBYS C JAPYIMMH €CTECTBEHHBIMH HAayKaMM, XHMHS CTajla HEOThbEeMJIEMOMH
4acTbI0 MUPOBOM KYJIbTYPhl, HEOOXOJIMMBIM YCIOBHEM YCIEIIHOTO TPYJIa U JKU3HH Ka)J0ro 4YieHa
obmectBa. CoBpeMeHHass XUMMs KaK Hayka cO3ujarelbHas, KaKk HayKa BBICOKMX TEXHOJIOTUH
HaIpaBJieHa Ha peleHue To0aIbHbIX IPoOJieM YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, MUILEBON, IKOJIOTHYECKON 0€30aCHOCTH M OXPaHbI 3710POBbSL.

B cooTBercTBUU € 00IIKMMHU LETSIMHU U IPUHIMIIAMU CPETHEro o0IIero 00pa3oBaHus CoiepKaHne
npeamera «Xumus»  (10-11  kmaccel, ©0a30BBIi  ypOBEHb H3YY€HHUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO MOJATOTOBKY OOY4YaloOIIUXCsl, HEOOXOAMMYID WM JUIS
BBIpaOOTKH MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBisIIOIMMHU TIpeAMeTa «XUMUS» SBISIIOTCS 0a30BbIe Kypchl — «OpraHnndeckas XUMHSI) U
«OO0uias ¥ HeopraHMYecKas: XUMHUSA», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HayKH: cHCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKIIOUEHHEM 3HAHUH U3
o01eld XUMUK) U OpraHudeckorl XxuMun. GOoOpMHUpPOBAHUE JAHHON CHUCTEMBI 3HAHWUN TIPH U3y4YCHUH



npeaMera o0ecreunBaeT BO3MOKHOCTh PAacCMOTPEHUSI BCErO MHOT00Opas3usl BEUIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHIA XUMUH.

Crpykrypa conepkanus KypcoB — «Opranuueckas xumusi» u «OOmias U HeopraHuyeckas
XuMus» chopMupoBaHa B MpOrpaMMe MO XMMHH HA OCHOBE CHCTEMHOTO MOJAXO0J]a K H3yYCHHIO
yueOHOro Mmatepuana U OOYCIIOBI€HAa HCTOPHUYECKHM OOOCHOBAHHBIM pAa3BUTHUEM 3HAHUU Ha
ONPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYEeCKOW XHMHHU BEIIECTBA
paccMaTpUBAKOTCSI HA YPOBHE KJIACCMUECKOW TEOPHM CTPOEHUS OpPraHMYECKUX COCJUHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUUYECKHX U DJIEKTPOHHBIX IPEJICTABICHUM O CTPOCHUU BEILIECTB.
Cenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaX JalOTCI B Pa3BUTHUH — OT YIJIEBOJAOPOIOB IO
CIIOXKHBIX OHMOJIOTUYECKH AaKTUBHBIX COEAMHEHMH. B Kypce oOpraHuyeckoil XMMHHM TOJy4aroT
pa3Butue cQOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIEpBOHAYATIHHBIC
MPEJICTABICHUS O XMMHUYECKON CBsI3M, KJIACCU(MKAILIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHUs B mOpeamere «XuMHsS» 0a30BOro YpOBHS paccMaTpUBAETCS
W3YYCHHBII Ha ypOBHE OCHOBHOTO OOIIEr0o OOpa3oBaHUS TEOPETHUECKHA MaTepuayl u
dakTonornueckue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTHU, B Kypce
«O0mas ¥ HeopraHuveckas XUMES» OOYyJarolIMMCsl MPEIOCTABISICTCS BO3MOXKHOCTH OCO3HATh
3HaYEHHUE MEePUOANYECKOro 3aKOHA C OOMIETEOPETUYECKUX U METOM0JIOIMYEeCKUX MO3UILINN, TIy0xKe
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 0000IIaromeii 10 00bsICHSIOmEH 1
MPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHMM O BaXHEWIMX BEIIECTBAX, WX COCTaBE, CTPOCHHM, CBOMCTBaxX H
IIPUMEHEHUH, a TAK)KE€ O XMMUYECKHX PEAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononHsercs B Kypcax 10 wum 11 kimaccoB 3ieMeHTaMH  COJAEp)KaHUS, HUMEIOIIUMU
KYJIbTYPOJIOTHUECKUA M TPHUKIAJHON XapakTep. OTH 3HAHUA CIOCOOCTBYIOT IOHUMaHHIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKamH, pacKpbIBaloT €€ pojb B IO3HABAaTEIbHOU W
MPAKTUYECKON JESITeNbHOCTH 4YeNlOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHSI K TMIpOIEcCy
TBOpYECTBA B O0JIACTH TCOPUH M IMPAKTUYCCKUX MPUIOKECHUN XUMHUHU, ITOMOTAIOT BBITYCKHHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIIMBATh WH(OpPMAIMI0O U TMPUMEHATHh €€ Uil TOTIOJHEHUS 3HAHUM, PEIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIENIOBAaTEIbCKUX 3aJad. B 1enoMm coaepkaHue
ydaeOHOro npeamera «XuUMHUs» JAaHHOTO YPOBHS M3YyUEHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MHUPOBO33PEHYECKOW OCHOBBI JJIsi MOHUMAaHHS (UIOCOPCKUX HACH, TaKHX Kak:
MaTepUaIbHOE €IUHCTBO HEOPTraHWYECKOTO U OPraHHMYEeCKOTr0 MHpa, OOYCIOBJIEHHOCTH CBOWCTB
BEILECTB UX COCTABOM U CTPOEHUEM, IT0O3HABAEMOCTh MPUPOAHBIX SIBJICHUH IYyTEM 3KCIEPUMEHTA U
pelieHust MPOTUBOPEUUI MEXTY HOBBIMHU (haKTaMU U TEOPETUUECKUMH MPEINOCHIIIKAMH, OCO3HAHUE
POJU XMMHHU B PEUICHUH 2KOJIOTHYECKUX MpobieM, a Takke MpodiaeM cOepekeHns SHEPreTHIECKIX
PEeCypCOB, ChIPbsl, CO3/IaHMs HOBBIX TEXHOJIOTUN U MAaTEPHAJIOB.

B muiane pernenusi 3ajad BOCHHUTAHUS, Pa3BUTHS W COIUAIM3AINKA OOYUYAIOIIUXCS TPUHSTHIC
MporpaMMoil MO XMMHH TOJIXOJbl K OMNPEACICHUIO COJCPXKaHUs U TIOCTPOEHUS TIpeIMeTa
MpelycMaTpuBalOT (OPMUPOBAHUE YHHUBEPCATbHBIX YYEOHBIX JIEHCTBUH, HMEIONMX 0a30BoOe
3HAYEHME JJIS1 PA3INYHBIX BUIOB JACATEIHHOCTU: PEUICHUS MPOOJIeM, TIOUCKa, aHAIN3a U 00paboTKH
uH(pOpMaIlK, HEOOXOAUMBIX Ui MPUOOPETEHHS OMBbITa MPAKTHUYECKOH M HCCIIeI0BATENhCKON
JIeSATeTLHOCTH, 3aHUMAIOIIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpaktuke npenomaBaHus XUMUU KaK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha
YPOBHE CpEIHEro O0Iero o0pa3oBaHUs, TPH OMPEACICHUU COACPKATSIBHOW XapaKTEPUCTUKH
Hejaeil uM3y4yeHusi TIpeaMeTa HalpaBJIE€HUEM IEPBOCTENEHHOM 3HAUYUMOCTH  TPATUIMOHHO
npuszHaércs  (GopMUpOBaHHME OCHOB XHMHYECKOM Haykh Kak OOJacTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKa U KaK OJJHOTO U3 KOMIOHEHTOB MHUPOBOM
KyabTypbl. C METOAMYECKON TOYKM 3pEHHS] TaKOW MOJIXOJ K OINPENETCHHUIO LEeNed H3y4YEeHHS
MpeMETA SIBJISIETCS BIIOJIHE ONPaBIAaHHBIM.

CoriacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IESIMU M3YUCHHsS MpeaMeTa « XUMHs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) ssBRsAIOTCS:



e (GOpPMHpPOBAHHME CHCTEMbl XHUMHUYECKMX 3HAaHUW KaK BaXKHEWINIECH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEXKAT KIIIOUEBBIC ITOHATHUS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUM XMMHH, OCBOCHHE $3bIKa HAyKH, YCBOEHHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIICHH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE W pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHHS BEIIECTB U
XUMHYECKHX PEaKIHil, HeOOXOIUMBIX AJI MPUOOPETEHUS YMEHUNH OPUEHTHPOBATHCS B
MUpE BEIIECTB U XUMHUUYECKUX SIBJIICHUH, UMEIOLIUX MECTO B IIPUPOJE, B IIPAKTUIECKON U
MOBCE/IHEBHOM JKU3HH;

e pa3BUTHE YMEHHH U CIOCOOOB JEATEIbHOCTH, CBSA3AHHBIX C HAOMIOJEHUEM U
OOBSICHEHHEM XHMUYECKOTO OSKCIEPUMEHTa, COOJIOACHHWEM TMpaBHi 0E30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny c¢ atum, conepxarenbHas XapaKTepUCTHKA IeNed M 3ahad M3ydeHHUs INpenMeTa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMU IIPUOPUTETAMU B
CUCTeMe cpeaHero obmiero oOpasoBanus. CerogHsi B MpemoJaBaHUN XUMHH B OOJIBIICH CTENeHU
oTaéTCs MPeaNOoYTeHIE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHUsI 00yueHHUsl, OpUEHTUPOBAHHON Ha
MOJITOTOBKY BBITYCKHHKA 0011e00pa30BaTeIbHON OpraHu3aIiuy, BIaICIONIET0 He HA0OpOM 3HAHHA,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM U YMEHHUSIMH aKTHBHOTO MOJYYEHHS
3HAHUU U IMPUMCHCHUS UX B peaJII)HOI\/JI JKHU3HU OJId PCIICHUA MMPAKTUYCCKUX 3aaa4.

B cBsi3u ¢ 3TUM mpu H3y4EHUH MpeaMeTa «XUMHUs» JOMUHUPYIOIIEe 3HAYeHHUE MPUOOpEeTaroT
TaKue MeJH U 337a4M, KaK:

ajanTtanus OOyYaroIIMXCS K YCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIErOCS MHUpa, (OpMUpOBaHUE
MHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOoOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHTYaIlHsX,
CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM;,

dbopMupoBaHUe y OOYYArOMIMXCS KJIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIETEHIIHI), MMEIOIINX
YHUBCPCAJIBHOC 3HAUCHUC I PAa3JIMUHBIX BHUAOB ACATCIBHOCTHU: PCIICHUA HpO6J’I€M, IIOHCKa,
aHanmuza U 00paboTku uHpOpManKMKU, HEOOXOMUMBIX JIsI MPUOOpPETEHHS OMbITa ACSITENbHOCTH,
KOTOpass 3aHUMACT BaXHOC MCCTO B IIO3HAHMM XMMHH, a TaKXKC I OLCHKU C HO3I/IHI/II>1
HKOJIOTMUYECKON O€30MacHOCTH XapakTepa BIMSHHS BEIIECTB W XUMHYECKHX IMPOIECCOB Ha
OpraHu3M 4YeJIOBEKa U MPHUPOHYIO CPELy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIJICKTYyadbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
0o0y4aromuxcsi: CIOCOOHOCTH CaMOCTOSATENbHO MNpPUOOpETaTh HOBBIE 3HAHHMS MO XUMHH B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMH, HCIOJIB30BaTh COBPEMEHHBIE WH(OpPMAlMOHHBIE
TEXHOJIOTHH JUIsl TIOUCKAa U aHajdu3a y4eOHOM M Hay4dHO-TOMYJSIpHOM MH(pOpMalud XUMHUYECKOTO
COJIepKaHUS;

dbopMHUpOBaHME W PA3BUTHE Yy OOYUYAIOIIMXCA ACCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHHUS,
HaOII0IaTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IIpU MIAHUPOBAHUHN U TPOBCACHUN XUMHUYCCKOI'0 OKCIICPUMCHTA,

BOCTIHTaHHE Y O0ydJarOmUXCs yOeKNEHHOCTH B TYMAaHUCTHYECKOW HAIPABICHHOCTH XUMUH, €€
BXHOW pOJIM B pEIIEHUH TIJIOOATbHBIX TMPOOJEeM pPalHUOHAIBHOIO MPHUPOAOIOJIB30BAHMS,
MOTIOJTHEHUSI DHEPTeTHUECKUX PECYpPCOB U COXPaHEHUsS MPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEpEeKHOTO OTHOMIEHHSI K MPHUPOJIE M CBOEMY 3[I0OPOBBIO, a TaK)XKe MPHOOPETEHUS
OTIbITa MCTOJB30BAaHUS MONYUYEHHBIX 3HAHUU JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIHSX,
CBS3aHHBIX C XUMHNYCCKNUMU ABJICHUSIMU.

B yuebHOM mnaHe cpenHero ooimero o0pa3oBaHus MpeaMeT «XUMHUs» 0a30BOT0 yPOBHS BXOJIUT
B COCTaB IIPEIMETHOM 00s1acT «ECTeCTBEHHOHAYYHBIE TIPEIMETHI».

OO01iee 4ynciio 4acoB, OTBEACHHBIX Ul U3YYEHUS! XMMUHU, HA 0a30BOM YPOBHE CpPEIHEro OOIIero
obpazoBanusi, coctaBiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 yaca
(1 gac B HEemIO).

Yuebnuk: Xumus, 10 kmace/ I'abpuensn O.C., OcrpoymoB U.I'., CrankoB C.A., AKiioHepHOe
obmectBo «M3natenscTBO «IIpocBemnieHne»



I[eﬂTeJIbHOCTL YUMTETA-TIPEAMETHUKA C YIETOM paﬁoqeifl nporpaMmmbl BOCIIMTaAHUSA
Peanmaunﬂ BOCIIMTAaTCJIbHOI'O MMOTCHIMAJIa YPOKOB IIPEAYCMATPUBACT:

MaKCHUMaJIbHOE HCIIOJIb30BAaHHE BOCIUTATEIBHBIX BO3MOXHOCTEH COJEpKaHUs Y4eOHOTro
npeamera «XuMus» JUIS GOPMHUPOBAHUS Yy OOYUYAIOMIMXCS POCCHUCKUX TPaIUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEH Ha OCHOBE ()OPMHUPOBAHUS 3HAHHUN
0 BKJI3JIC C pa3BUTHE HAYKH TPYAOB HAIIIMX COOTEYECCTBEHHHUKOB,

dopmupoBaHue 3HAaHMHA O OBITOBOM XHMMHUYECKOH TI'PaMOTHOCTH, OKa3aHUM IEPBON
MEIUIUHCKONW TOMOINM, BIMSHUU MakKpo- M MHKPODJIEMEHTOB Ha 3J0POBBE KHUBBIX
OpPraHU3MOB, 3HaHUI 00 OXpaHEe OKPYKAIOIIEH CPE/Ibl U BIMSHUU YEIOBEKA.

no00p COOTBETCTBYIOIIETO COJACPXKAHUS YPOKOB, 3a/laHUH, BCIIOMOTATEIbHBIX MaTepPHAaJIOB,
POOJIEMHBIX CUTYaIUH 11 00CYKICHHIA;

BKJIIOYCHHE YYUTEISIMH B pabo4He MpOrpaMMbl y4eOHOTO IMpeaMera «XUMUsD» TEeMaTHKU B
COOTBETCTBUH C KaJICHAPHBIM INIAHOM BOCIIUTATEIBHOM paboThI;

BBIOOpP METOJIOB, METOAMK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCHUTATEIBHOE BO3ACHUCTBUE HA
JMYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM HJICAIOM, LIEIBIO M 3a/ladyaMd BOCITMTAHMUS,
[EJIEBBIMA OPHEHTUPAMHU PE3yJbTaTOB BOCIHMTAHUS; MPOUCXOAUT peau3alisi MPUOPUTETA
BOCIIUTaHMs B YYCOHOU NEITEIBHOCTH, Yepe3 aHAJIM3 MCTOPUYECKUX JMYHOCTEH B 00JIACTH
XUMHH

NPUBJICUCHHEC BHUMAHHS OOYYAIOUIMXCS K LIEHHOCTHOMY AacCIeKTy H3ydaeMbIX Ha ypoKax
XMMHUH SIBJICHUI, MHULIMMPOBAHUE 00CYK/ICHHI, BRICKa3bIBAHUI CBOCTO MHEHHSI, BEIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIICHHUSI K M3y4aeMbIM COOBITHSIM, SIBICHHSM, JiMliam; [IpuBiekas
o0yJaromux K JUCKycCHsM, nedaram, ITUCITyTaM, HPOCKTHOH [esATeNbHOCTH (Hapumep
JTUCKyCCHUSI 0 XUMOGUINU U XUMOGDOOUN);

NpUMEHEHHEe  HWHTEPAKTHBHBIX  (opM  y4eOHOI  pabOTBl -  WHTEIUICKTYaJbHBIX,
CTUMYJIMPYIOIINX TO3HABATENbHYI0 MOTHBAIMIO, MTPOBBIX METOJHK, JUCKYCCHH, TAarOIIHX
BO3MOXXHOCTh TNPHOOPECTH OMNBIT BEIEHUS KOHCTPYKTHBHOTO JHAajiora; TPYIIIOBOH
OKCIIEPUMEHTAIBHON PabOTHI, KOTOPask YYUT CTPOUTH OTHOLICHUS M JICHCTBOBATH B TPYIIIIE,
CHOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO MBIIIUICHUS;

noOyxaeHue oOyyaromuxcst coONolaTh HOPMBI OXpaHbl TpyJa, MHOBEACHMS, IpaBHIIa
OOIIEHUsI CO CBEPCTHUKAMHU M TENAarorm4ecCKuMH PaOOTHUKAMH, COOTBETCTBYIOUINE YKIIATY
0011e00pa30BaTeIbHON OpraHn3aluy;

OpraHu3aiisi HACTAaBHUYECTBA MOTHBHPOBAHHBIX W OSPYAUPOBAHHBIX OOYUYAIOMIMXCS HaJ
HEYCIEBAIOIMMHI OJHOKIACCHUKAMH, B TOM 4HCIE€ € OCOObBIMH 00pa30BaTEeIbHBIMU
NOTPEOHOCTSIMH, JAFOIIEro OO0YJarONMMCS COIMAIbHO 3HAYMMBIA OIBIT COTPYAHHYECTBA U
B3aMMHOW TOMOIIIY;

WHUIIMMPOBAaHUE H  TOAJEPKKY HCCIIEOBATENbCKONH  AEATENbHOCTH  OOydYarommxcs,
IUIAHUPOBAHHUE M BBHIMOJHEHUE WHAWBUIYATBHBIX W TPYIIOBBIX MPOEKTOB BOCIUTATEIHLHON
HAIpaBJICHHOCTH Yepe3 CO3/IaHue MPOCKTOB Ha XUMUYECKHE H MEXKITPEIMETHBIE TEMBI.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 KJIACC

OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH

IIpenmer  opraHMuYeckod  XUMHMM: €€  BO3HMKHOBEHHME, pa3BUTHE W 3HAYCHUE
B IIOJIyYEHHUH HOBBIX BEUIECTB M MATE€pUAIOB. Te€OpHsl CTPOEHMSI OPraHUYECKHX COEAMHEHUN A.
M. bytnepoBa, €€ ocHOBHble moyokeHHUs. CTpyKTypHble (OpPMYJbl OPraHUYECKUX BELIECTB.
I"'omosorus, nzomepust. XUMHUYECKas CBSA3b B OPraHUYECKUX COEAMHEHUSX — OJJUHAPHBIE U KpaTHbIE
CBSI3H.

[IpencraBinenue o kinaccudukaluu OpraHUYECKUX BemiecTB. HoMeHKaTypa opraHHMYecKHx
COEMHEHUH (cucTeMaTH4ecKas) U TPUBUAJIbHbIC Ha3BaHHUs BaXHEHIIMX IMpeICTaBUTEIEeH KJIACcCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METObl W3YYECHHs BEIIECTB W WX MPEBPALICHUMN: O3HAKOMJICHHE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpPraHUYECKUX BELIECTB, HAOIIOJJCHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TJIaBJICHUE, OOYTJIMBAaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBl: COCTaB W CTPOEHHE, TOMOJOIMYECKMM psin. MeraH u 3TaH — MpocTellIne
IPEJCTaBUTENIN AJIKAHOB: (PU3UYECKHE U XMMHUUYECKHE CBOMCTBA (pEeakIM 3aMeIleHUs] U TOPEHUs),
HaXO0X/IEHNUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKMH psAl. OTWIEH W NPONWIEH — IpOCTEHIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHe M XHMMHYECKHE CBOWCTBA (peakuuu TUIAPUPOBAHUSA,
raJloreHUpOBAHUS, TUAPATALlUHU, OKUCIIEHHS U TIOJIMMEpU3allun ), OJydeHne U IPUMEHEHHE.

Ankanuensl: OyrtaaweH-1,3 wu wmetwnOyraauen-1,3: cTpoeHHE, BaXHEUITHE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUHN pPsil. AUETHIIEH — MPOCTEUIIHA
NpEeJCTaBUTENIb AJIKMHOB: COCTaB, CTpPOEHHE, (U3NUYECKHE M XUMHUECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. beHszon: coctaB, cTpoeHMe, (U3MYECKME W XHMHMYECKHE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAaHMs), MOJYYEHHE W MNpUMeHeHue. Toryon: cocmas, cmpoeHue,
Quszuueckue u Xumuueckue c8OUCMBA (peakyuu 2anio2eHUposanus U HUMpOBAHUs), NOLYYeHUe U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTMdeckas  CBA3b  MEXKIy  YIJIEBOAOPOAAMH,
IIPUHAUJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpuponHbIe HCTOUHUKH YTII€eBOAOPOA0B. [IpupoaHblii a3 U nomyTHble HeQTsIHbIE Ta3bl. HedTh
u e¢ mnpoucxoxaeHue. CrocoObl mnepepabOTKM HePTH: TEPEeroHKa, KPEKHHT (TePMUYECKHH,
KaTaJluTHueckuit), muponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE B IPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBII yroJib ¥ IPOJYKTHI €ro nepepadoTKy.

OKCIEepUMEHTAIbHBIE METOJbl H3YYEHHs BEIIECTB W WX TMPEBpallleHUH: O3HAKOMJIEHHE C
oOpa3lamu IjacTMacc, KaydykoB U pe3uHbl, kKoiiekuuu «Hedtb» n «Yromby, MoaenupoBaHue
MOJIEKYJ  YIJE€BOJOPOAOB M  TaJlOTEHONPOU3BOJHBIX, MPOBEIECHUE MPAKTUUECKOW  PabOTHI:
MOJIy4eHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenus mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEIIIECTBA UJIM MPOJYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeMHEeHNs




[IpenenbHble OTHOATOMHBIE CIIUPTHL. METaHOI U 3TAaHOJI: CTPOEHUE, (PU3MUECKUE U XUMUYECKHE
CBOWCTBA (peaklUUu C aKTHBHBIMH METaJUIaMH, TaJOr€HOBOJOPOJAaMH, TOPEHHE), MPHUMEHEHHE.
BonoponHsie CBA3M MeXAy MOJEKyJaMu CIHMPTOB. JleiicTBHME MeTaHOJa M JTaHOJAa HAa OPraHW3M
YeJI0BEKa.

MHoroaTomMHble COUPTHI. DTUICHIVIMKONIb U TJIMLEPUH: CTPOCHME, (PU3NYECKHEe U XUMHUYECKUe
CBOICTBa (B3aMMOJIEHCTBUE CO LIEIIOYHBIMU METAJIIaMH, KAUECTBEHHAs! PEAKIMsl HA MHOTOaTOMHBIE
cnupThl). JlelicTBue Ha OpraHu3M uyenoBeka. [IpruMenenue riunepuHa 1 STUICHIVINKOIIS.

@DeHoJI: CTPOCHHUE MOJEKYNbI, (PU3MUECKHe M XMMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (eHoIa.
[Tpumenenue penomna.

Anbrerunsl U kemonsi. PopManbAerul, aueTaabAErHI: CTPOEHHE, (PU3MUECKUE U XUMHUYECKHUE
CBOICTBa (peakUuu OKHCIIEHUS M BOCCTAHOBJIEHMsS, KAueCTBEHHBIE DPEAKLUH), IOJIyY€HUE U
IIPUMEHEHHE.

OMHOOCHOBHBIE TIpe/eibHBIE KapOOHOBBIE KHUCIOTH. MypaBbHHAsE W YKCYCHas KHCIOTHI:
CTpoeHue, pU3NYecKue U XMMHYECKHe CBOMCTBA (CBOICTBa, oOImMe Ul Kilacca KHCIOT, Peaklus
sTepudUKanMu), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHUCIOTHl Kak
IPEJCTaBUTENIN BbICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHMCJIOT, X
MOIOILIEE ACUCTBHE.

CrnoxHble 3¢Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naponn3 cinoxHbIX 3¢upoB. Kupsl.
I'mpponns xupoB. [Ipumenenune xupoB. bruosornueckas posib )KUPOB.

VYriaeBodpl: coCTaB, KjlaccH(UKalusg yrieBOAOB (MOHO-, IU- M mojucaxapuisl). [mokosza —
NPOCTEHIIMKA MOHOCAXapHJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJNbI, (U3UYECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumMoeicTBue ¢ ruapokcuaom meau(ll), okucinenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXJIEHHWE B TMPHUPOJE, NPUMECHECHHE,
6uonornyeckas poib. PoTocunTes. PpyKTO3a KaK H30MEpP IIIHOKO3bI.

Kpaxman wu wnemntronosa kak npupoiHble nosnuMmepbl. CTpoeHHe KpaxMana U LEJUTIOJIO3BI.
dusnueckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEakLus C HOI0M).

OKCHEpUMEHTAIbHBIE METOJbl H3YYEHMs] BEIIECTB M MX MPEBPALICHUH: MPOBEICHUE,
HaOJI0IeHNE U ONMMCAHHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe dTaHoja okcuaoMm wmenu(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMopelicTBie TiaMuepuHa ¢ ruapokcugoM Meau(ll)), ampaerngoB (OKHCIEHHME aMMHAYHBIM
pactBopom okcuaa cepedpa(l) u rugpoxcugom menu(ll), B3ammozeicTBue kKpaxmana € HOAOM),
IpOBE/IEHUE NMPAKTHUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KHCIIOTBHI.

PacuérHeble 3aaum.

Bbruucnenust mo ypaBHEHHIO XMMHYECKOM peaklUuu (Macchl, 00bEMa, KOJIMUECTBA HCXOIAHOTO
BEIIECTBA WU MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX
BEIIECTB WU MPOYKTOB PEaKIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHl Kak aM(OTepHble OpraHumdeckue coenuHeHus. Pdusznyeckre M XUMHUYECKHE
CBOICTBa aMHUHOKHCIOT (Ha NpUMepe TIJuIuHA). buojsornyeckoe 3HAYEHHE AMMHOKHCIIOT.
Ilentuer.

benkn kak mnpUpoAHBIE BBICOKOMOJEKYINspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpPeTUYHasi CTPYKTypa OenkoB. XHUMHUECKHME CBOWCTBA OEJKOB: TUIPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

OKcliepUMeHTaIbHbIE METO/Ibl M3YUECHHUs BEIIECTB U UX MPEBpallleHHi: HaOII0IeHHe U OMCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalys O€IKOB MPU HarpeBaHUH, LIBETHbBIE PEaKIIMU OEITKOB.

BbicokoMosIeKy IsIpHBIEC COCTUHEHHS

OcHOBHbIE TIOHATHSI XHMHUU BBICOKOMOJIEKYJISIPHBIX ~COEAMHEHHUH: MOHOMEp, TOJIUMep,
CTPYKTYpHO€ 3BEHO, CTEIIEHb NOJUMEPHU3AINH, CPEIHAS MOJIEKyJIsIpHas Macca. OCHOBHBIE METO/BI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJIMMepU3alusl U MOJIMKOHICHC Al

OKCHEPUMEHTAILHBIE METO/bl M3YYEHHs BEIIECTB W WX TPEBPALICHUN: O3HAKOMJIEHHE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MeXnpeamMeTHBIE CBA3H.




Peannzanusi MeXNpeaIMETHBIX CBSI3€M MpU H3YyYEHUH OpraHudeckod xumuu B 10 Kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX IOHSATHHA, TaK W
MOHSTUM, SABISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAyYHBIC IMOHSATHUS: SBICHHE, HAay4YHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHaJM3, CHHTE3, KiaccU(pUKalus, MNepUOJUYHOCTh, HAOIIOJCHHE, H3MEpPEHHE, HKCIEPHUMEHT,
MOJIEJTUPOBAHUE.

O®uzuka: MmaTepus, SHEPrus, macca, aroM, JJIEKTPOH, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHD,
BEIIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHUE BEIECTBa, (PM3NYECKHE BEIWYMHBI U €AUHUIBI UX
U3MEpEeHMUsI.

buonorust: knerka, opraHusM, Ouocdepa, oOMEH BellecTB B oOpranusme, (OTOCUHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLIMBO, PECYPCHI.

TexHonorus: NUILEBbIE MPOAYKTbI, OCHOBBI PAIlMOHAJIBHOIO IHUTAHUSA, MOIOLIUE CPEICTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE IperapaThl, MaTepUallbl U3 MCKYCCTBEHHBIX M CHUHTETUYECKHX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMuyeckuit aneMeHT. AToM. Spo aToma, U30Tombl. DIeKTpOHHAs 000JI04Ka. DHEpreTHIecKre
YPOBHH, TOIYPOBHU. ATOMHBIC opOuTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH pacHpeeICHHs
JJIEKTPOHOB IO OpOHUTANsIM B aTOMax OJJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB.

[lepnonnueckuii 3akoH u Ileprnonuueckas cucremMa xumudeckux 3aemeHToB /. V1. Menaeneesa.
Csa3p mepuoanyeckoro 3akoHa U Ilepuoguueckoil cuCTeMbl XHUMHUYECKHUX 3J€MEHTOB /.
N. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKHX JJIEMEHTOB MU 00pa3yeMblX MMM IPOCTHIX M CIIOKHBIX BEUIECTB IO TpyNIaM u
nepuoaaM. 3HaueHUe MEpUOINYECKOr0 3aKOHA B Pa3BUTHUN HAYKH.

CrpoeHue BeniecTBa. XuMU4eckas CBs3b. BUJIbl XUMU4ECKON CBSA3M (KOBAJEHTHAs HEMOJIApHAs
U TIOJIsIpHAsi, MOHHAsA, MeTaJuIndyeckas ). MexaHn3Mbl 00pa30oBaHUs KOBAJIEHTHON XMMUYECKOH CBSI3U
(oOMeHHBII u JIOHOPHO-AKIIETITOPHBIN ). Bonoponnas CBSI3b. BanenTtHoCTb.
DneKTpOOTpULATENBHOCTh. CTeNEeHb OKUCIIEHN. IOHbBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKyISpHOTO W HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. [HUMBI KPUCTAIUIMYECKUX pEHIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o gucnepcHbBIX cucreMax. McTuHHBIE M KoJlOMIOHBIE pacTBOpbl. MaccoBas Homs
BEILIECTBA B paCTBOPE.

Knaccugukanus HeopraHudeckux coeauHeHni. HomeHknaTtypa HeEOpraHMYeCKMX BEIECTB.
['eHeTnyeckas cBSI3b HEOPTraHMUECKUX BEIIECTB, MPUHAUIEKAIINX K PA3IMYHBIM KJIaccaM.

Xumnueckass peakuus. Kiaccuukanuss XUMMYECKHMX peakuMid B HEOPraHHMYECKOW u
OpraHMYecKON XMUMHMH. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHMs M MpeBpallleHus
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QakTopoB. OOpaTUMble peaklUu.
XuMuueckoe paBHOBecHe. DakTOpbl, BIUAIOLIME HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTHueckass aucconuanus. CuinbHble U cinadble  ayeKkTpoiuThl. Cpena BOAHBIX
pacTBOPOB BEILIECTB: KUcCasi, HEUTpalibHas, IIeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCepUMEHTAIbHBIE METOJIbl U3YYEHHUs BEIIECTB U UX MPEBPALICHUM: TeMOHCTpaIus TabJuIl
«llepuognueckas cucrema xumuueckux 3emeHToB [l M. MenneneeBa», U3ydeHHE MOJEIEH
KPUCTAJUIMYECKUX PElETOK, HabJo1eHne
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U ONHUCaHHE JAEMOHCTPALMOHHBIX U JAOOPATOPHBIX OMBITOB (pPa3jloKEHUE MEPOKCHIa BOJOpOJa B
NPUCYTCTBUM  KaTalu3aTropa, OIpPENEICHHEe Cpelbl pPacTBOPOB  BEIIECTB C  MOMOIIbIO
YHHUBEPCAIbHOTO HMHJUKATOpPAa, PEaKIMH HOHHOTO OOMEHa), NMPOBEJICHHE MPAKTUYECKOW paboThI
«BrusiHrE pa3nuyuHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIHm.

PacuérHble 3a1auu.

Pacuérel 0 ypaBHEHMSIM XMMHUYECKHUX DPEAKLUN, B TOM YHUCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAs J0JIs BEILIECTBA.

Heopranuueckasi xumus

Hewmeramnsl. [lonoxxenne HemeramioB B Ilepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /.
U. MenneneeBa U OCOOCHHOCTH CTpOE€HHS aTOMOB. @Du3nMyeckue CBOWCTBA HEMETAJUIOB.
AmToTponusi HEMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa U yrieposa).

XUMHYECKHE CBOWCTBA BAKHEHIIINX HEMETAJUIOB (TaJOreHOB, Cepbl, a30Ta, hocdopa, yriaepoaa u
KPEMHHUSI) U UX COCIMHEHUU (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxxkenne meraioB B lleprogmyeckod cucTeMe XMMHYECKUX HJIEMEHTOB /[I.
U. MenneneeBa. OCcoOCHHOCTH CTPOCHHsSI DJIEKTPOHHBIX 000J0YeK aToMOB MeTamioB. OoOiiue
¢usnueckue cBoiictBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM psAJl HapsLKEHUR
METaJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIIUX METAUIOB (HATPUU, KAJIWM, KaJbl[Mi, MarHui, aJlOMUHHM,
[UHK, XPOM, KEeIle30, MEJIb) U UX COCTUHECHHIA.

OO6mme cocoObI moTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEPUMEHTAIbHbBIE METOJIbl W3YUYEHUs BEUIECTB U MX MPEBPALIECHUN: M3YYEHUE KOJUIEKLHU
«MeTaiel ¥ CIIaBbI», 00Pa3IIOB HEMETAIOB, PEIICHUE IKCIICPUMEHTAIILHBIX 3a/1a4, HAOJIF0ICHUE
U ONHCAaHHWE JEMOHCTPAIMOHHBIX U J1a0OpaTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THAPOKCHIA
AITIOMUHHMS C pACTBOPaMU KHUCIIOT U IIEJI0UeH, KaueCTBEHHbBIE PEAKIIMU Ha KATHOHBI METAJIOB).

Pacuérnble 3a1ayu.

Pacuérel Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACcCe HITU
00BEMY ONHOTO M3 Y4YacCTBYIOIIMX B pPEaKIMU BEIIECTB, pacuéThl Macchl (00BEMa, KOIMUYECTBa
BEII[ECTBA) MIPOIYKTOB PEAKIIUH, €CITU OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHuS U )KU3Hb

Pons xumuum B obOecrneueHHM SKOJOTUYECKOW, IHEPreTUYECKOW W THUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOIIMX HAYYHBIX TMPUHIIUIAX MPOMBIIIJIEHHOTO TOJYYEHUS BaKHEHIIMX
BEILECTB.

UenoBek B MHpe BEHIECTB U MaTEPHAIOB: BaXXHEHIIUE CTPOUTENIbHBIC MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpAacKH, CTEKJIO, KEpamMHKa, MaTephaibl ISl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuUMHS U 3J0pOBbE YETIOBEKA: MpaBUjla MCIOIb30BaHUS JIEKAPCTBEHHBIX IMpPENnapaToB, MpaBuiIa
0e30macHoro WCIIOJIb30BaHUS MpenaparoB OBITOBOI XUMUHU
B [TIOBCETHEBHOMN KU3HH.

MexnpeIMETHBIE CBS3H.

Peanu3zanus MexXmnpeIMETHBIX CBSI3ed MpH M3ydyeHUW OoOIIel W HeopraHudeckod xumuu B 11
KJIacCe OCYIIECTBIISECTCSA Yepe3 MCIOJIb30BaHNE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TOHITHH, TaK H
MOHSATUH, SBISAIOMIMUXCSA CUCTEMHBIMU JUISI OTAENBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TOHSATHSA: HAy4dHbIH (DAaKT, THMOTE3a, 3aKOH, TEOPHs, aHaJu3,
CUHTE3, Kiaccuukamusi, TMEePUOJUIHOCTh, HAONIOJICHHWE, DJKCIEPUMEHT, MOJEIUPOBAHHE,
W3MEpPEHHE, SIBJICHHE.

®du3nka: marepus, BSHEPrus, Macca, aToM, O3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, H3O0TOIl,
PaaMOAaKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUA YPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOe
COCTOSTHUE BEIIECTBa, PU3NYECKUE BEIUYUHBI U €IUHUIIBI UX H3MEPEHHSI, CKOPOCTb.

buonorus: kinetka, opraHusM, 3KocucTema, ouocdepa, MaKpo- U MUKPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BelIEeCTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.
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TexHonorus:: XUMHUYECKash MPOMBIIIICHHOCTh, METAJUTYpPrus, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepHuaoB, CEJbCKOX035UCTBEHHOE MIPOU3BOJICTBO, nuIeBas MPOMBIIUIEHHOCTb,
dapmalieBTUYECKasi MPOMBIIIEHHOCTb, MPOU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, SJIEKTPOHHAS TPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K Pe3yJbTaTaM OCBOCHHS OO0yUYaIOIUMUCS MPOrpaMm
cpeaHero oOimero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPEJAMETHBIM M HpeaMeTHbIM). HaydHo-
METOJUYECKOW OCHOBOW i pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHUS IPOrpaMm
CpeaHero o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-ICSITEILHOCTHBIH MTOIXO].

B coorBercTBHEH C CUCTCMHO-JACATCIbHOCTHBIM IIOAXO0AOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS IpeIMeTa «XUMHS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHWUsI
BBIJICTICHBI CJICTYIOIIHE COCTABIISIONIHNE:

OCO3HAHHE OOYYAIOUIMMHUCS POCCUHCKOW Tpa)IaHCKOW WJICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIIBHOCTH H CAMOOIIPEICIICHHIO;

HAJIMYHE MOTUBAIMH K 00yUCHHIO;

[EJICHAIIPABIICHHOE pa3BUTHUE BHYTPEHHHX YOCXKICHUM JMYHOCTH HA OCHOBE KITFOYEBBIX
IIEHHOCTEW ¥ UCTOPUYCCKUX TPATUIINKA 0a30BOM HAYKHU XHMUHU;

TOTOBHOCTh ¥ CIIOCOOHOCTh OOYYaroIIMXCsS PYKOBOJCTBOBATHCSI B CBOCH JIESATEIHLHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHMS SKOJIOTHYECKON KYIbTYpbl U CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JImaHOCTHBIE PEe3yNbTaThl OCBOCHHS MpenMeTa «XUMHsS» JTOCTHTaloTCs B €IUHCTBE y4eOHOU U
BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBETCTBUM C T'YMaHHCTHYCCKUMH, COLHNOKYJIIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO Tpa)KAAaHCKOTO OOIIEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMM M TNpaBUJIAMM MOBEJEHHS, CIIOCOOCTBYIOIMMU IpoLieccam
CaMOIIO3HaHUs, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIINUXCS.
JlugHOCTHBIE PE3yabTaThl OCBOCHUSI MpeaMeTa « XUMHUsD OTpakaroT chOPMUPOBAHHOCTH OMBITA
MO3HABATEIILHON U MPAKTHUYECKON AESITeNbHOCTH OOYYArOMIMXCS MO peaju3allid MPHUHSTHIX B
o0mIecTBe MIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHMSA:

OCO3HaHHA OOY4YaloIMMUCS CBOMX KOHCTHTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY W MPaBOMOPSIKY;

MNpEaACTaBJIICHUA O COLMUAJIBHBIX HOpMax U MnpaBujiax MEKINIYHOCTHBIX OTHOIIIEHUN B KOJIJICKTUBE,
TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAESATETbHOCTH MPH CO3JaHUU Y4YeOHBIX MPOEKTOB,
pPEIICHUN y‘—Ie6HI)IX H ITO3HAaBAaTCJIbHBIX 3a7a4, BIIMTOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,
CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPHU
AHAJIN3€C Pa3JIMYHbIX BUIOB y‘Ie6HOI>'I ACATCIIBHOCTH,

2) NIaTPUOTHYECKOTO BOCTIUTAHUS

HNEHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUIO OTEUECTBEHHOU XHUMUU,
YBa)XEHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHUS XMMHU,
OCO3HAaHHA TOro, 4YT0 JAJOCTHXXCHHUA HAYKH C€CTh PE3YJbTaT MAJIUTCIIBHBIX Ha6J'IIO)1€HPII>i,
KPOMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;
MHTEpeca U MO3HABATEIBHBIX MOTHBOB B IOJIYYEHUH W TIOCIEAYIONIEM aHau3e MHPOPMAIUU O
NEpCAOBBIX NOCTHIKCHUAX COBpeMeHHOﬁ OTE€UYECTBEHHOU XHUMHU,

10



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'0 CO3HAHUS, Y TUYECKOT0O NTOBEICHMUS;

CIIOCOOHOCTH  OLIEHMBaTh  CHUTYyallMM, CBS3aHHbIE C  XHMHUYECKUMHU  SIBJICHHUSIMH,
U TMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBAThb CBOE TMOBEACHHE U IMIOCTYIKM CBOMX TOBapUUIEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAHUA LIEHHOCTEW 310poBOro M Oe3omacHOro oOpaza IKU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;
coOrofieHMsI MpaBuil 0€30MacHOT0 OOPAICHHSI C BEIIECTBAMU B OBITY, TOBCETHEBHOMN KU3HU U B
TPYZIOBOH ESTEIBHOCTH;

MOHWMAHUS [IEHHOCTH MPaBWI MHIWBUIYaTbHOTO W KOJUICKTHBHOTO 0€30MacHOr0 MOBEACHHS B
CUTYyalUAX, YTPOXKAOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCICJCTBUI ¥ HENPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS aJIKOTOJIS,
HApKOTUKOB, KYpEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKAaTHBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIIENOBATENbCKOW  JESTENbHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKH HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a]a4 COLMAIbHON HAPABICHHOCTU
(B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3Y4YeHHIO Mpodeccuil pa3inyHOro pojia, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBa)X€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBUAYAJIbHOW TpaeKTOpUH oOpa3zoBaHus, Oymayiien
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) 9K0JIOrM4€eCKOr0 BOCITUTAHUS

HKOJIOTHYECKHU 11€TIeCO00Pa3HOr0 OTHOIIEHUS K IPUPO/IC, KaK HCTOYHUKY CYIIIECTBOBAHUS KH3HU
Ha 3eMiie;

MOHUMAaHUS TJIOOATHHOTO XapakTepa HSKOJIOTHYECKUX TMPOOJIeM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HAHUs HEOOXOAMMOCTU HCIIOIB30BAHUS JOCTIKCHHM XUMHUU ISl PEIICHHS BOMPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHBHOTO HENPUATUS JEHCTBHUM, MPUHOCAIIUX BPEI OKPYKAKOLIEH MPUPOJHON Cpene, yMEHUs
MPOTHO3UPOBATH HEOIATONMPUSITHBIE YKOJIOTUYECKUE TTOCIEACTBHS IPEATPUHUMAEMBIX TeHCTBUI
Y TIpeI0TBpaIIaTh ux;

HaJU4Msl Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, HKOJOTMYECKOW KYJIbTYpbl, OIBITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAIpPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHKH;

MOHUMAaHUs CHeUUPUKA XUMHUHW KaK HayKd, OCO3HaHWs e€ poiu B (popMupoBaHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [[EJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEeM
MHUpPE KaK O €IMHCTBE MPUPOILI M YEJIIOBEKA, B MO3HAHWM IPHUPOJIHBIX 3aKOHOMEPHOCTEU H
peleHrny IpodieM COXpaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B O0OCOO0OM 3HAYUMOCTH XWUMHHU IS COBPEMEHHOM IIMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXXKHOW pOJIM B CO3JaHMU HOBOW 0a3bl MaTepHuaabHOU
KYJbTYpbI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
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o0ecIieueHN! YCIOBUH yCHEITHOTO TPyaa M SKOJIOTHYECKH KOM(OPTHOH KU3HU Ka)KIA0TO WieHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOI IPaMOTHOCTH: HOHUMAaHUsI CyITHOCTH METO/I0B MTO3HAHMSI, UCTIOIB3yEMBIX
B ©CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh IOJydyaeMble 3HAHHS JJIS aHalu3a U
OOBSCHEHHUS SBICHUI OKPYKAIOLIETO MUPA M MPOUCXOIAIINX B HEM N3MEHEHUH, yMEHUS J1eNaTh
00OCHOBAHHBIE 3aKJIIOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOMIMXCS JAHHBIX C IIEIbIO
HOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHMS JJIS peleHus npolieM B
pEaNbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHHIO U UCCIIEI0BATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CAMOOOPA30BaHHIO, K AKTHBHOMY
HOJTYYEHHIO HOBBIX 3HAHUH [0 XUMHH B COOTBETCTBHH C KH3HEHHBIMH OTPEOHOCTIMU;
UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InYHbIX cepax MmpohecCHOHATLHON 1A TEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHUSI y4EOHOTO MpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHus BKIFOYAIOT:

3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PCHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUTMHAPHBIC
(MeXMpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIUE [IEJTOCTHOCTh HAYYHOH KapTUHBI MUPA
U crieruUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepwus, BEIIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, HAyYHBIH (aKT, MPHHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHNE, HAOIIOACHHE, N3MEPEHHE, IKCIICPUMEHT U JIPYTHUE);
YHUBEpCaJbHbIE Y4eOHbIC JeHCTBHS (TIO3HABaTElbHbIC, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
obecnieunBaromue GopmupoBanue GYHKIIMOHATHLHOW IPAMOTHOCTH U COIIMAIILHOM KOMITCTCHITUU
00y4aromuxcs;

CIIOCOOHOCTH 0o0yJaronmxcs HCII0Ib30BaTh OCBOCHHBIE MEXIU CLUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE ACWCTBHUS B II03HABATEIHHOW U
COLIMAIbHON NTPAKTHKE.

MeTtanpeagMeTHblE  pe3yibTaThl  OTPAKAlOT  OBJAJIEHWE  YHUBEPCAIbHBIMU  y4EOHBIMU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIME JICHCTBUSMHU.

Oeiaaaenue YHUBEPCAJIBbHBIMHA y‘-leﬁHblMI/l NO03HABATEJbLHBIMHU e CTBUSIMM:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO  (OPMYNUPOBAaTh W aKTyallu3UpoBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeNeNATh LENH AeATENbHOCTH, 33a/1aBasl apaMeTpbl U KPUTEPUU UX JOCTHKEHUSI, COOTHOCUTH
pGSYJ'IBTaTBI JACATCIBHOCTHU C IIOCTABJICHHBIMU I CJISIMU

UCIIOJIb30BaTh MPU OCBOECHHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJIEHUST — BBLACIATH
xapaKTepHLIe HpI/I3HaKI/I HOHSITI/Iﬁ 158 yCTaHaBJ'II/IBaTB nux B3alMOCBA3b, HUCIIOJIB30BAaTh
COOTBETCTBYIOIINE MOHATUS TSI OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUM;

BI)I6I/IpaTB OCHOBAHHUA U KpI/ITepI/II/I JJIA Knaccmbm(aum BCIIIECCTB U XUMHNYCCKHUX peaKuan;
yCTaHaBIUBATh IPUUYUHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTpOI/ITB JIOTUYCCKUC paCCY)KJIeHI/ISI (I/IHHYKTI/IBHBI@, JIG,ZIyKTI/IBHBIe, 10 aHaJ'IOFI/II/I), BBISIBJISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITUPOBATH BBHIBOABI U
3aKJIIOUECHUS;

NPUMEHSTh B TMPOIECCE IMO3HAHUSA, HUCIOJb3yeMble B XHMHUU CHUMBOIWYECKHE (3HAKOBBIC)
MOJIeNH, TTPe0oOPa30BhIBATh MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUH 3HAK (CUMBOJT) DJIEMEHTA,
xuMu4deckas (opMyna, ypaBHEHHE XHUMHUYECKOW peaklud — TpU pEHIeHHH Y4eOHBIX
IIO3HABATCIIbHBIX H HpaKTquCKHX 3aja4, HpI/IMeHSITB Ha3BAHHBIC MOICJIBHBIC Hpe)ICTaBHeHI/Iﬂ
JJIA BBIABIICHUA xapaKTepHHx HpI/I3HaKOB HBanGMBIX BCIICCTB U XUMHNUYCCKUX peaKHHﬁ.

2) 0a30BbIe HCCJIEN0BaTEIbCKHE 1eHCTBUS:
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BJIaJICTh OCHOBAMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;
(bopMyIMpOBaTh eI U 33J]a4l UCCICI0BAHNUS, HCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOSITEIHHO
c(OpMYIHpPOBAHHBIE BOIPOCHl B KAauyeCTBE WHCTPYMEHTa IIO3HAaHUS U OCHOBBI JJIs
(bopMHpOBaHUS TUIIOTE3BI 110 TPOBEPKE NMPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BIAJCTh HABbIKAMU CAMOCTOSITEJIBHOI'O IUIAHMPOBAHMA U IPOBEACHUSA  YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBAaTh €ro pe3yibTar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIIE0BATEIbCKOM M MPOEKTHOM AEATEIbHOCTH, HPOSIBIATh
CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY METOJOB PEIICHUS IPAKTUYECKUX
3ajiay, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TO3HAHUS.

3) pa6ora ¢ nngopMmanmeii:

OPUEHTHPOBAThCSI B Pa3IMUYHBIX MCTOYHHMKAX HMHGpOpMaLMU (HAydHO-TOMYJSpHas JUTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHBbIE MOcoOus, pecypchl HHTepHera), aHaIM3UpPOBAThH
UHPOPMALIMIO pa3IM4YHBIX BUAOB U (OpPM MpenCTaBIE€HUS, KPUTUYECKU OLEHUBATh €&
JIOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynMpoBaTh 3ampochl M INPUMEHATh pas3IMYHble METOAbl INpU IOUCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;
npuoOpeTaTh OINBIT UCHOJIb30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAlbHYIO (DOpMy HpeACTaBiIeHUS HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbl, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYYHBIH S3BIK B Kau€CTBE CPEJICTBA MpHU paboTe ¢ XUMUYECKOH MH(OpMaIHe:
OPUMEHATh MEXIIpeIMETHbIC ((PU3NYEeCKUe U MAaTeMaTHYECKUE) 3HAKU M CHMBOJBI, (DOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCII0JIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH.

Oejaaaenue YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JeHCTBUSIMM:

3amaBaTh ~ BONPOCHI IO  CYIIECTBY  oOCyxmaemMod  TeMbl B XOI€  JMaiora
W/WIA JUCKYCCHUU, BBICKA3bIBaTh HIEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJTHCHWSI TTPETIOKEHHOM 3a/1a4;

BBICTYNaTh C TMpE3CHTAlMell pe3ylbTaTOB IMO3HABATENbHON JEATEIHbHOCTH, TOJYyUYEHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBITIOJHEHUH XHMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUUYEeCKOH paboThl IO WCCIEJOBAHHIO CBOICTB W3y4aeMbIX BEIECTB,
peanu3aniu y4eOHOTO MPOeKTa " dbopMyIIMpoOBaTh BBIBOJIBI
Mo pe3ylbTaTaM TMPOBEACHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHMS TMO3UIMHA B XOJE
00cyx1eHuss 1 0OMEHa MHCHHUSIMHU.

OB.HaZIeHI/Ie YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMU I[CﬁCTBP[SIMHZ

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATh CBOIO II03HABATENbHYIO JI€ATEIbHOCTD,
onpenenss e€ IeTu M 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeyiaraeMblii alrOpuT™M JEUCTBUN NPU BBHIMOJHEHUHM Y4EOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX pPEelIeHHs C YYETOM MOJyuyeHHs] HOBBIX 3HAHUU O
BElIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

10 KUIACC
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[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsDh» OTPAXkKaIoT:
c(hOpMUPOBAHHOCTh TIPEACTABICHHA O XWUMHUYECKOH COCTaBIAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XUMHUH B TIO3HAHWU SIBJICHHUHA TPUPOJBI, B (GOPMHUPOBAHUH MBINUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOOUMOW i pelIeHUs
NPAaKTUYECKUX 3a]a4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHCTEMOM XMMMUECKHUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIME IOHSATUS
(XMMUYECKUIl 3JIEMEHT, aToM, OJJIEKTPOHHAas OO0O0JI0YKa aTOMa, MOJIEKYyJia, BaJCHTHOCTb,
3NEKTPOOTPUIIATENIFHOCTh, XHMHUYECKas CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAsE Macca, MOJSAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TpyMIa, pajuKan, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BeuiectB  A. M. byriepoBa, 3aKkoH COXpaHEHHMS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEKAIIUEe B OCHOBE IMOHMUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBICHUH, (PAKTOJIOTUYECKHE CBEAECHUS O CBONCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEHUIITUX OPraHUYEeCKHUX BEIIECTB B OBITY
U IIPAKTUYECKOM J1eATENbHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHIl BBISBISATH XapaKTepHbIC MPU3HAKU TMOHSATHH, yCTaHABIMBATh UX
B3alMOCBS3b, UCII0JI30BATh COOTBETCTBYIOIIME MOHSTHUS MPU OMMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAICHUI OPraHMYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIb30BATh XUMHYECKYI0 CHMBOJMKY JUISI COCTaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEIECTB
U YpaBHEHUN XMMHUYECKUX PEaKLMH, U3rOTaBJIMBATh MOJEIN MOJIEKYJ OpPraHMYECKHUX BELECTB
JUTSL WIUTIOCTPALUU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUW YCTAHABIMBATh IPUHAIICKHOCTb H3YYEHHBIX OpPraHMYECKUX
BEIIECTB IO HUX COCTaBY M CTPOCHHMIO K OIpeNeN€HHOMY KIJacCy/Tpynme COoeluHEHUH
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeIMHEHUS), JaBaTh UM Ha3BaHusA Mo cuctematnueckoil HomeHknatype (IUPAC), a Ttakxe
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHUX BEIIECTB (ITHJIEH, MPOIMMIIEH,
aleTUIIeH, STWICHIVIUKOJb, TIUIEPUH, (QeHoJd, (opManbAeTui, ameTaibJeTHa, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsl KUCIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmal, [eJUTF0I03a, TITUIUH);

c(OpMUPOBAHHOCTh yYMEHMsI OINpPEAENATh BHUIbl XHMHUYECKOM CBSI3M B OPraHUYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSTD IOJIOKEHUS TEOPUU CTPOCHMSI OPraHUYECKHX BELIECTB
A. M. bytieposa /i1 00BSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXpPaHEHHs MacChl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHHE, (HU3NYECKHEe U XUMHUYECKUE
CBOMCTBa TUNHWYHBIX MPEACTABUTENECH pa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIEeCTB (METaH,
3TaH, STWJIEH, NPOINWIEH, ameTwieH, OyraaueH-1,3, merunOyranuen-1,3, OeH305, MeTaHOI,
ATaHOJ, ITUJIEHTIIUKOIb, TJIUIEPUH, (PEHOI, alleTaldbAeTUa, MypaBbuHas U YKCYCHasi KUCIIOTHI,
[JII0KO03a, KpaxMmall, IEJUII0JI03a, aMUHOYKCYCHAsi KHCJIOTa), WIIIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJY HUMH YPaBHEHUSMU COOTBETCTBYIOLIUX XMMHUECKUX PEAKIUN C UCIOIb30BAaHUEM
CTPYKTYPHBIX (hOPMYIL;

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTepHU30BaThb HCTOUYHUKH YIJIEBOJAOPOJHOTO ChIphs (HEQTH,
IOPUPOIHBIN ra3, yroib), CocoObl UX MEPepadOTKU M NMPAKTHYECKOE MPUMEHEHUE MPOIYKTOB
nepepadoTKy;

c(OpPMUPOBAHHOCTh YMEHUUN MPOBOJUTH BBIYUCICHUS MO XUMHYECKHM ypaBHEHHUSM (Macchl,
00b€Ma, KOJIMYECTBAa HMCXOJHOIO BEIIECTBAa MWJIM NPOAYKTAa pPEaKIMH IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOIHBIX BELIECTB
WJIU TIPOJYKTOB PEAKITUH);

14



c(hOpMUPOBAHHOCTh YMEHHUM BJIQJIETh CHCTEMOW 3HAHUH 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUSI, WCIOJIb3yeMbIX B XUMHUM MPU M3YYEHUHU BELIECTB M XUMHYECKUX SIBJIICHUU
(mabmroieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBAMU U X MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHU COONIOAATh TpaBUJia IOJIB30BAHHUS XUMHUYECKOW TIOCYIOH U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHM IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH OKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHICHA U HU3YYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMM OPraHMYECKUX BEIIECTB, JACHATypauus OElIKOB TNpu
HarpeBaHuM, IIBETHbIC PEAKIMU OEIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpalleH!H C BEIIECTBAMH M JIAOOPATOPHBIM 00OPYAOBAaHHEM, MPEICTABIATH PE3YIIbTAThI
XUMHYECKOTO S3KCIepuMeHTa B (opMe 3alucd YpaBHEHHUH COOTBETCTBYIOLIUX pEaKIUil u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh yYMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);
c(hOpMUPOBAHHOCTh YMEHUN COOIIOATh MPaBUiIa YKOJIOTUYECKH 1€J1eCO00pa3HOro MOBEACHHS B
OBITY U TPYAOBOH JAEATEIBHOCTH B LEISIX COXPAHEHHS CBOEro 3J0pOBbS M OKpY’Karollen
MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEIEIEHHBIX
OpPraHMYeCKHX BEIIECTB, MOHMMAs cMbIci mokaszarens [1JIK, moscHaTh Ha mpumepax crocoObl
YMEHbILIEHUS U TPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIE 0OYYaIOUIMXCSl C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 37I0POBbS: YMEHHE MPUMEHSATH 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUECKUX SBICHMUIA;

JUIA CIIENBIX W CIa0OBUAALIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BaTh PEIbEPHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OO011as 1 HeopraHu4eckasi XuMUs» OTPaaroT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XWMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, POJTU XUMHUH B TMO3HAHUU SIBJICHUM MPUPOJBI, B (GOPMHUPOBAHUHM MBINIICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW I pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHCTEMOW XMUMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATalOIINE MOHSATUS
(XMMHYECKHUI 3]IEMEHT, aTOM, M30TOII, S-, P-, 0- 37IeKTPOHHbBIE OpOUTAIM ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIA 00BEM, BaJEHTHOCTh, DJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOAHAsS), KPUCTAJTMYECKas
pemérka, TUMObl XMUMHYECKHMX  peaklMil, pacTBOpP, DJIEKTPOJUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAS JTUCCOIMAINS, OKHCIUTENh, BOCCTAaHOBHUTENb, CKOPOCTh XHWMHUYECKOU
peaklMy, XHUMHYECKOE pAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUsl BJIEKTPOJIUTUUYECKOU
auccouunanuu, nepuoandeckuii 3akon /. M. MenneneeBa, 3aKOH COXpaHEHUs MAcChl BEIIECTB,
3aKOH COXPAHEHHUS U NPEBPALEHUS HHEPTUU NPU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAIlUe B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUHN, (PAKTOIOTUYECKIE CBEECHUSI O CBOMCTBAX,
COCTaBe, TMOJYYCHUH W O€30MaCHOM HCITOJIb30BAHWM BAKHEWIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOH JEATEIHHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE TMPHU3HAKH TOHSATHH, YCTaHABIMBATh HMX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME TOHSTHS TPU OMNHCAHUU HEOPTraHUYECKUX
BEILIECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHI MUCIOIB30BATh XUMUYECKYIO CUMBOIIUKY JUIsI COCTAaBIIEHUST POpMyTT
BEIIIECTB M YPAaBHCHMM XUMHUYECKHUX peakiuii, cucremMarndeckyro HomeHkmarypy (IUPAC) u
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TPUBHAJIbHBIC HA3BAaHUS OTIEIbHBIX HEOPraHUYECKUX BEUIECTB (YrapHbIN ra3, yriIeKUCIbIi ras,
aMMUaK, raiméHasi U3BeCThb, HeraléHas U3BeCTb, MUThEBAs COJA, MUPUT U JPYTHE);
c(OpMUPOBAHHOCTh YMEHUHN OINpEAeNsATh BaJCHTHOCTh M CTENEHb OKHUCIIEHUS XHUMHUYECKHUX
AJIEMEHTOB B COCAMHEHUSX PA3IMYHOIO COCTaBa, BUJI XUMUUYECKOU CBSI3U (KOBAJICHTHAs!, HOHHAS,
MeTaJIJIMYeCcKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHas, MOJEKYJISIpHAsl, MOHHAsA, META/UIMYECKas), XapakTep cpeAbl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTHHEHU;

c(OpPMHUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHATIC)KHOCTh HEOPTAaHMYECKUX BEIIECTB M0 UX
COCTaBY K ONpENeIEHHOMY KiacCy/TpyIie COeIuHEHHH (MpOCTble BellecTBA — METaUIbl U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE TUAPOKCUIDI, COJIH);
c(hOpMHUPOBAHHOCTh YMEHUH PAaCKpBIBATh CMBICI Tiepuoandeckoro 3akona J{. 1. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0ObSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;
c(OPMHPOBAHHOCTh YMEHHMH XapaKTEePHU30BaTh AIICKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHTOB 1-4 mepuonmoB  Ilepmonnueckol  CHUCTEMBl XMMHUYECKMX 3yeMeHToB [l
. MeHnzeneeBa, MCHONB3ysl TOHATHS «S-, P-, O-2JEKTPOHHBIC OpPOUTAIIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XHMHUYECKHUX ODIIEMEHTOB M HX
COCIMHEHUHN 10 mepuojam u rpynmnam [leppuogudeckoil CucTeMbl XMMHUYECKHX 31€MEHTOB /l.
H. Menpeneena;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (OMHMCHIBATH) OOLIME XWMHYECKHE CBOWMCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPraHMYECKUMHU BEIIECTBAMU C IOMOINBIO YPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUid;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUIMPOBATH XHUMHYECKHE PEAKIMU 10 Pa3IMYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIioBoMy 3(hdexTy peakiuw,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEAKLMH, YUaCTHUIO KaTalnu3aropa);
c(OpPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPABHEHHs pEaKUUN pPA3JIUYHBIX THUIIOB, MOJHBIE U
COKpalI¢HHbIE YPAaBHEHMs pPEaklMii MOHHOTO OOMEHA, YYUTHIBAs YCJIOBHS, NMPU KOTOPBIX 3TH
peaklMu UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIUHU, MOATBEPKIAIONINE KAYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUUECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOLINE
B BOJIHBIX PAaCTBOPAaX HEOPTraHWYECKUX BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH PpAaCKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOT0 OajgaHca ITUX peaKiuii;

c(OpPMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOH peakluud OT
pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunun Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XHMHUYECKHE TIPOIIECCHI, JEKaIle B OCHOBE
MPOMBINIJICHHOTO TOJYYEeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIUAIIAX W DKOJOTUYECKHX MPOOJIEeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJHWTH BBIUMCICHHUS C WCIIOJH30BAHUEM IOHSATHS «MacCOBas
JIOJIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMUYECKUX PEAKIUIX, MACCHI
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce UM 00bEMY OJTHOTO
U3 YYaCTBYIOIIMX B PEAKIHUU BEIIECTB, TEIUIOBOro 3(pdekTa peaknuu Ha OCHOBE 3aKOHOB
COXpaHEHHUS MacChl BEIIECTB, IPEBPAIICHUS 1 COXPAHCHUS YHEPTHH;

c(OpMUPOBAHHOCTh YMEHHM COONIOAATh TpaBuia TMOJIB30BAHUS XUMHUYECKOW TMOCYI0M U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU TIO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATH M  BBINOJHATH XHUMHYECKHUH  OKCIEPUMEHT
(paznmokeHue TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTallM3aTopa, OMpEICNIEHHE CPEe.bl
pPacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIIBHOTO MHAUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMU, peaklnd HMOHHOTO OOMEHAa, KA4eCTBEHHBIC pEaklUu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIbHBIX

16



3agad mo TemaMm «Mertamtey W «Hemeramnb») B COOTBETCTBHH C IPAaBHJIAMH TEXHHKH
0€301aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPaTOPHBIM 000pPYIOBAHUEM, NIPE/ICTABIIATH
pe3ysbTaThl XUMHYECKOTO SKCIIEpHUMEHTa B (OopMe 3almuCH YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATh BBIBO/IBI HA OCHOBE ITHUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh yYMEHUI KPUTHYECKHM aHAIM3UPOBATh XHUMHYECKYIO HWH(POPMAIIHIO,
NOJTy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTBA MAacCOBOW KOMMYHHKanuu, WHTepHEeT u
ApYTHUX);

c(OpPMHUPOBAHHOCTh YMEHUN COOIIOATh MPaBUJIa IKOJIOTUIESCKH 1EJIeCO00Pa3HOTO MOBEACHMS B
OBITY W TPYAOBOW JCATEIBHOCTH B IENISAX COXPAHEHHS CBOETO 3J0POBbS M OKpPYKaIOUICH
NPUPOIHON Cpe/ibl, OCO3HABATh OMACHOCTh BO3JICHCTBHUS HA JKUBBIC OPTaHU3MBI OTPEACIEHHBIX
BEILIECTB, MOHUMAas cMbIci nokaszarens [1JIK, moscHaTe Ha mpuMepax crocoObl YMEHBIICHUS
NPEOTBPALICHHS UX BPEITHOTO BO3CHCTBUS HA OPraHU3M YeJI0BEKa;
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMsl KommuecTBo yacos
Bcero  KonTposbHbIE [IpakTrueckue

paboThI paboThI

Pa3nen 1. Teopernueckue 0OCHOBBI OpraHUYECKON XUMUU
IIpeamer opranndecko XuMuu. Teopus CTpoeHus 3

opranndeckux coeaquuenuit A. M. byrineposa
Htoro no pazneny 3
Pa3nen 2. YraeBonopoabl
[IpenenbHble yrieBOgOPOIbl — AJIKaHBI 2
HenpenenbHble yrieBoaopoabl: aKEHbI, AIKAUECHBI, 6 1
QJIKMHBI
ApomaTuiecKkue yriaeBoa0pO bl 2
[IpupoHBIe HCTOYHUKH YTIIEBOJOPOOB U HX mepepaboTka 3 1
Hroro 1o pasneny 13
Pasnen 3. Kucnopoaconepskamye opraHM4ecKie COeIMHEHUS
Cnuptsl. @eHon 3
Ansneruasl. Kap6oHnoBbsie KUCI0ThI. CoxkHBIE 3(DUPbI 7 1
VYrieBozasl 3 1

Hroro 1o pazneny 13

Paznen 4. AzoTconepsxaniye OpraHi4ecKue COeTMHEHUS
AMUHBI. AMUHOKHUCIIOTHL. benkn 3
Hroro no paszneny 3

Paszgein 5. BeICOKOMOJIEKYISPHBIE COCAMHEHUS

[Tnactmaccel. Kayuyku. Bonokna 2

OnexkrpoHHsie (IU(POBLIC)
00pa3oBaTenbHbBIE PECYPCHI

bu6mmoreka [{OK https://myschool.edu.ru/

bu6mmoreka [{OK https://myschool.edu.ru/
bu6mmoreka [{OK https://myschool.edu.ru/

bu6mmoreka [{OK https://myschool.edu.ru/
bu6mmoreka [{OK https://myschool.edu.ru/

bubnnoreka I{OK https://myschool.edu.ru/
bubnnoreka I{OK https://myschool.edu.ru/
bub6mmoreka [{OK https://myschool.edu.ru/

bubanorexa I{OK https://myschool.edu.ru/

bub6mmoreka [{OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

No
/o

/o
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1.2
13

2.1
2.2
2.3

3.1

HaunmenoBanue pa3zienoB U TeM NporpaMMbl KonnuectBo wacos
Bcero KonTposbHbIE [IpakTueckue
paboThI paboThl
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2
11 KIIACC
HaumeHoBaHnue pa3aenoB v TeéM IPOrpaMMBbI KomnnuectBo yacos
Bcero KontposbHbIe IIpakTrueckue
paboThI paboThI
Paznen 1. Teopernueckue OCHOBBI XUMHH
Crtpoenue atoMoB. [lepuonnyeckuii 3akoH u [lepuonuyeckas 3
cucteMa xuMuieckux sneMeHToB J[. 1. MenaeneeBa

Ctpoenue BemiectBa. MHOrooOpasue BEIecTB 4

XUMHUYECKUE PEAKIUU 6 1 1
Hroro no paszneny 13

Pazgen 2. Heopranudeckas Xumust
MeTtaiis 6
Hewmerannst 9 1
CBs13b HEOPraHMYECKUX U OPTAHMYECKUX BEIIECTB 2
Hroro no paszneny 17
Paznen 3. Xumus u Ku3Hb

XuMHS 1 )KU3Hb 4
Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3

19

DOnekTpoHHbIEe (IUPPOBHIE)
o0pazoBaTenbHBIE PECYPChI

DnexTpoHHbIe (IIUPOBLIE)
o0pa3oBaTeNbHBIC PECYPCHI



OIIMCAHHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-TEXHHYECKOI'O
OBECIIEYEHMUSA OBPA3OBATEJIBHOU JEATEJBHOCTH

OcHoBHasl JuTepaTypa

Xumus, 10 kmace/ I'abpuensa O.C., OcrpoymoB U.I'., CnankoB C.A., AKImoHEpHOE 0OIIECTBO
«3marennbctBO «lIpocBemenune»

IleuaTHble MOCOOUS

Taomuiet

TexHuuyeckue cpeacTsa 00y4eHust

KomMnbrorep MynbTUMEUIHBIN IPOEKTOP

OKpaH NpOEKIIMOHHBIN

Y4yeOHO-TpaKkTH4YECKOE U Y4eOHO-1a00paTOpHOE 000pyA0BaAHME
1. TlpubGops! u npucnocoOIeHus
2. PeaxkTuBBI 1 MaTepuaibl: KOMIUIEKT PEaKTUBOB Ui 0a30BOT0 YPOBHSI.

HarypanbHbie 00beKTbI:

Mopnens KpuUCTaUIMYECKOW peleTku xjopuaa Harpus. OOpas3ubl MHHEpPAJIOB C HOHHOU
KPUCTAIJIMYECKON PEIIeTKOM: KanbiuTa, ranuta. Monesns monekynbsl JJTHK. O6pasub! mmactmacc
u u3aenus u3 Hux. OOpasipl BOJOKOH U u3aenus U3 HuX. O0pasiibl HEOPraHUYECKUX MOJIMMEPOB
(cepa muacTuyeckasi, KBapll, OKCHJ alIOMUHHUS, HIPUPOJHBIC aTOMOCHIUKATHI). Mojenb
MOJISIpHOTO OOBbeMa Ta3oB. OOpa3ipl pa3nuyHBIX IUCHEpPCHBIX cucTeM. Komekius oOpasinoB
meTaisioB. Komnekuust 06pasioB HemeTaioB. Komekius npupoaHbIX OpraHUYeCKUX KUCIIOT.

OCOBEHHOCTHU CUCTEMBI OHEHKMU 110 IPEIMETY

1. JInst yCTHBIX OTBETOB ONPeEAEISIIOTCH CJeyIlHe KPUTEPUH OL[CHOK:

O1meTka «5»:

* OTBET MOJHBIA U MPAaBUIBHBIN HA OCHOBAHUH U3YUYEHHBIX TEOPHIl;

- Marepuaid H3J0KE€H B OMNPENEJICHHON JIOTMYECKOM IOCIIeI0BATeIbHOCTH, JIUTEPATyPHBIM
SI3BIKOM;

* OTBET CaMOCTOSTENbHBIN. CUCTEMATHYECKAs IEMOHCTPAIIUS TPABUIHHBIX OTBETOB.

OrmeTka «4»:

* OTBET IOJHBIA U MPAaBUIIbHBIN HA CHOBAaHUHU U3YYEHHBIX TEOPUI;

* MaTepuaj U3J0KEH B ONMPEEICHHON JTOTUYECKON MOCIE0BATEIHbHOCTH, TIPH 3TOM JIOMYIIEHbI
JIBE-TPHU HECYIIECTBEHHBIE OLTUOKY, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

OTMmeTka «3»:
* OTBET TMOJIHBIA, HO TIPH STOM JIOMYIIEHA CYIIECTBEHHAas ONIMOKAa WM OTBET HEIMOJIHBIH,
HECBSI3HBI.

OrmeTka «2».

* TpH OTBeTe OOHAPYKCHO HEMOHMMAHHWE YYalUMCS OCHOBHOTO COJICpP)KaHUS Y4eOHOTO
MaTepuaa Uil JOMYIIeHBI CYIIECTBEHHbIC OMUOKH, KOTOPhIE YUAIIUNHCA HE MOXET UCIPABUTh
P HABOAIIUX BOMPOCAX YUUTENS WM YACTUIHO HUCIIPABIIICT HE3HAYUTEIHHBIC.

* TpU OTBETE OOHAPYKEHO HEMOHMMAaHME Y4YalldMCsS OCHOBHOTO COJEpKaHHUS Y4eOHOTO
MaTepuaa,

* OTCYTCTBHUE OTBETA.

2. OneHKa 3KCePUMEHTAJIBHBIX YMEHMIt



OLIQHKa CTaBUTCS HA OCHOBAHUHN Ha6JHO,Z[eHI/ISI 3a y‘IaIJ_[I/IMI/ICSI U IIUCBMCHHOI'O OTUCTA 3a p360Ty.

OtmeTka «5»:

o pa60Ta BBIITOJIHCHA ITOJITHOCTHIO U HpaBI/IJIBHO, CACJIaHbI HpaBI/IJILHLIe HaGJHOI[eHI/IH U BBIBOJbI,

* HKCIIEPUMEHT OCYIIECTBIICH IO TUIAHY C YYE€TOM TEXHHKHA O€30MacHOCTH W TMPABHII pabOTHI C
BEIIIECTBAMH U 000PYAOBAHHUEM;

* TIPOSIBJICHBI OPTAaHU3AIIMOHHO - TPY/IOBBIE YMEHUS, TIOIICPKUBAIOTCS YUCTOTA pabodero Mecra
U TIOPSIIOK (Ha CTOJIe, SKOHOMHO UCTIOJIB3YIOTCSI PEaKTHBBI);

* CHCTEMaTHYE€CKOE IMPABMIIBHOE BBHITTOJIHEHHE JIA0OPATOPHBIX paboT.

Otmerka «4».

* paboTa BBINOJIHEHA MMPaBUIIBHO, CJICJIaHbl TPABWIIbHBIC HAOIIOJACHHUS M BBIBOJBI, HO IIPH 3TOM
OKCIIEPUMEHT MPOBEJICH HE MOJHOCTBHIO WM JOMYIIEHBI HECYIIECTBEHHBIC OMTMOKN B paboTe ¢
BEIIECTBAMH U 000PYI0BAHUEM.

OTMeTKa «3»:
° pa60Ta BBIITIOJIHCHA HpaBI/IJII)HO HC MCHCC UYCM HaHOJIOBI/IHy NN I[OHYHICHa CymGCTBeHHaH
ommOKa B X0/ IKCIIEPUMEHTA B 00BSICHEHUH, B 0POPMIICHUHU pabOThI, B COOJIFOACHUY TTPaBUIT

29
TEXHUKN O€30MacCHOCTH Ha padoTe ¢ BEHIECTBAMHU U 000pYyIOBaHHUEM, KOTOPAst HCIIPABISETCS 110
TpeOOBAHUIO YUUTEIS.

OrMmeTka «2»:

* momyuieHbl B¢ (M 00Jiee) CyIIeCTBEHHbIC OIIMOKH B XOJE: SKCIEPUMEHTa, B OOBSICHEHUH, B
obopmiieHnn pPabOThI, B COONIOJEHWH TIPABHJI TEXHUKH OE30MacCHOCTH IIpU paboTe ¢
BEIICCTBAMH U OOOPYJIOBAaHHWEM, KOTOPBIC YYAIIUHCS YaCTHYHO MOXKET HWCIPABUTH 10
TpeOOBaHUIO YUUTES;

* paboTa BBIITOJIHEHA YaCTUYHO, Y YUYAIETOCs II0XO0 Pa3BUTHI AKCIICPUMEHTAIBHBIC YMEHUSI.

* JIOMYILEHBI OOJiee TPEX CYIIECTBEHHBIE OIIMOKM B XOJ€: IKCIEPUMEHTAa, B OOBSICHEHHH, B
obopmiieHun pabOThI, B COOJIOJIEHWM TIPABUJI TEXHUKH OE30MaCHOCTH TMpU paboTe ¢
BelllecTBaMH U 000py0OBaHHUEM, KOTOPBIE yUalllUics HE MOYKET UCTIPABUTH JaXKe 0 TPEOOBAHHIO
YUUTEIIS;

* paboTa He BBITIOJIHEHA, Y YJaIllerocs OTCYTCTBYET AKCIIEPUMEHTATLHBIE YMEHHS.

3. OneHka yMeHHUi pemaTh paciyeTHbIC 321241

OrmeTka «5»:

* B JIOTMYECKOM pACCYKICHHUM M PEIICHHH HEeT OMmMOOK, 3ajada pelieHa parnuoHATbHBIM
CII0CO00M;

* CHCTEMaTHUYeCKOe TIPABHIILHOE PEIICHUE PACUCTHBIX 3a/1a4;

OtTMmeTKa «4»:
* B JIOTUYECKOM PACCYXICHUU M PEUICHHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3ajava pelieHa
HEepaIMoOHAIBHBIM CITOCOOOM, WITH JIOMYIIEHO He 00jiee NBYX HECYIIECTBEHHBIX OMMOOK.

OtTMmeTKa «3»:
* B JIOTMYECKOM PACCYXICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIECTBEHHAS
ommuOKa B MAaTEMaTHIECKUX pacyeTax.

OTMeTKa «2»:
* UMEETCS CYIIECTBEHHBIE OIMMOKHU B JIOTHYECKOM PACCYXJICHUHU U B PEIICHUHU. [ | OTCYTCTBUE
OTBETAa Ha 3aJIaHuE.

21



¢ 3a71a4a HE pCIICHA.
¢ OTCYTCTBUC OTBCTA HA 3a1aHUC.

4. OneHKa MUCbMEHHBIX KOHTPOJIbHBIX PadoT

OTMeTKa «5»:
* OTBET IOJIHBIN U MPABUIbHBIMH,
* CHCTEMATHYECKOE MPABUILHOE PEIICHNE KOHTPOJIBHBIX Pa0oT.

OTMeTKa «4»:
* OTBECT HeHOHHLIﬁ NN IIOHYH_IGHO HC 60.]166 I[BYX HeCyIJ_IeCTBeHHBIX OLHI/I6OK.

OTMmeTka «3»:
* paboTa BBITIOJIHEHA HE MEHEE YeM HaIlOJIOBHHY, JIOMYIIEHA OJHA CYIIECTBEeHHAs OIMUOKa U TIPH
STOM JIBe-TPH HECYILIECTBEHHBIE.

OtMmeTka «2»:

* pa0oTa BBINOJIHEHA MEHBIIE YEeM HAMOJOBHHY WM COJCPKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK.

* paboTa HE BBITTOJTHEHA.

* paboTa BBINOJIHEHA MEHBIIIE YEM Ha TPETh MM COJEPIKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.

* paboTa HE BBINTOJTHEHA.

[Ipu oICHKE BBINOJIHEHUS THCHBMEHHOW KOHTPOJBHONH pabOThl HEOOXOJWMO YYHUTHIBATH
TpeOoBaHuUs eMHOTO OporpahuIeckoro pekuma.

5.0uenka TecToBbIX padboT

[Tpu olleHUBaHUK TECTOB UCIIOJIB3YETCS CIACAYIOIAs IIKajia

30

«5» - 90— 100 %;

«4» - 70 -89 %:

«3» - 50 — 69 %);

«2» - meHee 50 %.
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