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INOACHUTEJIBHASA 3ATINCKA

[IporpamMa 1o XuMHM Ha YpOBHE CpelHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUS (eliepanbHoil 00pa30BaTeIbHON IPOrpaMMBbl
cpennero  obmero  o6pazoanmst  (POII  COQO), mnpencrasieHHbix B DeaepanbHOM
rocygapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, 1 OCHOBHBIX M0JIOKeHUH «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanun Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY ITOJIX0/10B K pa3pabOoTKe MpOrpaMMbl [0 XUMHH, K OIIPEETICHUIO 00IIel cTpaTernu
00yd4eHUsl, BOCIIUTAHUS U Pa3BUTHS OOYYaIOUIMXCSI CPEACTBAMH Y4EOHOTO Npeamera <« XHMUs
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyanbHble nonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, COJepKaHMs, Pe3yIbTaTOB 00yueHHs U TpeOOBAaHHUN K YPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, TIOJIy4aeMO€  BBINYCKHUKaMU  0011eo0pa3oBaTebHOM
OpraHM3alUM, SBISETCS HEOTHEMJIEMOM YacThl0 HuX 00pa3oBaHHOCTH. OHO  CITyXKHT
3aBEPINAIONIMM JTAallOM PEANM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX [IEJTOCTHON CUCTEME XUMHYECKOTO 00pa3oBaHusl. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJOBEKa, a
TaK)Ke HKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO W IPUPOIHOH Cpere.
Peammsyercs xumudeckoe o0Opa3oBaHHMe OOydYalOUIMXCS HAa YPOBHE CpEIHEro oOIIero
00pa3oBaHuUs CPEACTBAMH Y4€OHOTO mpenmera « XUMUs», COJepKaHie U TOCTPOSHHE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 0 XUMHH C Y4E€TOM CHeun(UKA HAYKH XUMHH, €€ 3HA4YCHUS B
MO3HAHUU MPUPOBI U B MaTEpUAIbHOM KM3HM OOILIEeCcTBa, a TakXke C y4ETOM OOIIMX Ienel u
NPUHIUIIOB, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpEIHEro O0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYI0 POIb B COBPEMEHHOM
[UBUJIM3AI[MHN, B CO3/JIaHUM HOBOHW 0a3bl MaTepHallbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIQJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE I[EJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroleM MHUpe Kak O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0o MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHHUSI.

TecHO B3aMMOAENUCTBYS C IPYTHUMHU ECTECTBEHHBIMU HAYKaMU, XUMUS CTaJIa HEOThEMIIEMOU
4acTbl0 MUPOBOM KYJBTYpbl, HEOOXOJUMBIM YCJIOBUEM YCHEIIHOTO TpyAa M >KU3HH KaxXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHUS Kak HayKa CO3WJaTeNbHas, Kak HayKa BBICOKHMX
TEXHOJIOTMIl HalpaBjleHa Ha pelleHHe II00aNbHBIX Npo0JieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0POBB.

B coorBercTBHM ¢ 0O0mMMH LENSMH M TPUHLUIIAMU CpEeAHEro oOlmiero oOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisromyMu npeamera «XuMus» IBIs0TCS 6a30Bble Kypchl — «OpraHuyecKkas XUMUs»
u «OO011as 1 HeOpraHUUYecKas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHUH 10 HEOPTaHUYECKOW XMMHUH (C BKIIOUEHUEM 3HAHUHN U3
o0wIeil XMMHUM) U OpraHuYecKoi XxuMun. @PopMUpOBaHUE JAHHOW CUCTEMbI 3HAHUM IIPU U3yUYEHUU
npeamera 00ecreuynBaeT BO3MOXKHOCTh pACCMOTPEHHsI BCET0 MHOT000pasus BELIECTB HA OCHOBE
OOLIMX MTOHSTHUH, 3aKOHOB U TEOPUN XUMHH.

Crtpykrypa comepkanus KypcoB — «Opranndeckasi xumus» u «O01as 1 HeopraHudeckast
XUMUS» chOpMHUpPOBaAHA B MPOTpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHUYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEIIECTB.
Caenenusi 00 M3ydaeMblX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pazBuTHe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM YIVIOM 3pEHHsI B IpenMere «XuMmus» 0a30BOro ypoBHS paccMaTpHUBaeTcs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMS TEOPETUYECKUH MaTepual M
(akTOJIOrMUECKUE CBEJCHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUD» 00yUYarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKHMX U METOJO0JIOTUYECKHUX MO3ULUM,
riry0Xe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U MPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHHN O BaKHEWIIMX BEIIECTBaX, UX COCTaBe, CTPOCHHM, CBOMCTBAX U
MMPUMCHCHHUH, a TAKKC 0 XUMUUCCKHUX PCAKIUAX, UX CYIIHOCTHU U 3aKOHOMEPHOCTAX MPOTCKAHUSA
noronHsercs B Kypcax 10 m 11 KkjaccoB »leMEHTaMH  COJEpXKaHMs, HMEIOIIMMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBaloT €€ poib B I103HABAaTEJIbHOU U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBKEHHSI K IIPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, TOMOTAIOT BBITYCKHHUKY
OpPUCHTHUPOBATLCA B O6HICCTBGHHO 1 JIMYHOCTHO 3HAYMMBIX npo6neMax, CBA3aHHBIX C XPIMI/Iefl,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHSATh €€ JUIsl TOMOJHEHUs 3HaHUM, pellieHus
HWHTCJUICKTYAJIIBHBIX W OKCIICPUMCHTAJIBHBIX HCCICIOBATCIIbLCKUX 3a/ad. B IEJIOM COACPIKAHUC
yuebHoro npeamera «XUMHsS» JaHHOTO YPOBHS M3Y4YE€HUs OPUEHTHUPOBAHO Ha (hOPMUPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TTOHUMaHUs (HUIOCOPCKUX HIAEH, TaKMX KaK:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHWYeCKOro MHpa, 00yCIOBICHHOCTh CBOWCTB
BEII[ECTB UX COCTABOM M CTPOECHHMEM, MIO3HABAEMOCTh IIPUPOIHBIX SIBICHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUM MKy HOBBIMU (PaKTaMH M TEOPETUUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHHs
HHEPTreTUYECKUX PECYPCOB, CHIPHs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAIIOB.

B mutane pemenust 3a7ja4 BOCOUTAHUS, Pa3BUTHS U COLIMATM3AIMN 00YYaIOLINXCsl IPUHATHIE
IPOrpaMMOil MO XUMHHM TNOJAXOABI K OIPEIEICHHUIO COJAEPKAHUS W IOCTPOEHUs IpenMeTa
IpelycMaTpuBalOT (OPMHUPOBAHUE YHHUBEPCAIbHBIX YYEOHBIX AEWCTBUN, HMEOLUX 0a30Boe
3HaYeHHE Ul PA3IMYHBIX BUIOB JIEATENBHOCTH: pELIeHUs MNpoOsieM, TOWCKa, aHalu3a MU



0o0paboTku uH(pOpPMALUK, HEOOXOOUMBIX M MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B ITIO3HAHUH XMMHH.

B npakTtuke npenojaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, Tak U
Ha YPOBHE CPEAHEr0 00IIero oopa3oBaHus, P ONPEACTICHUN COACPIKATEILHON XapaKTePUCTUKU
Henel W3ydeHus IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHOW 3HAUYMMOCTU TPaJUIUOHHO
npu3Haércst  (GOPMHPOBAHHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHMUSI, PAKTUYECKON 1eATEIHLHOCTH YeJIOBEKa U KaK OJJHOI0 U3 KOMIIOHEHTOB MUPOBOM
KyJlbTypbl. C METOAMYECKON TOUYKM 3pPEHMsI TaKOM IOJAXOJ K OIpPENEICHMIO Lesel U3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEIISIMU W3YUYeHHs Npeamera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBHISAIOTCS:

(GopMHpOBaHUE CHCTEMbl XMMHUYECKUX 3HAHUN KakK Ba)KHEHIEH COCTABIAIOLIEH eCTeCTBEHHO-
Hay4YHOIl KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT KJIHOYEBbIE MOHATHS, (yHIaMEHTalbHbIE
3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKAa HAYKH, YCBOCHNE U [IOHUMAHUE CYIIIHOCTU AOCTYITHBIX
0000111eHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIGHHE C HCTOpUEH HX pa3BUTUS U
CTAaHOBJICHUS;

dopMHpoBaHHE M pa3BUTHE MPEJICTABICHUI O HAyYHBIX METOJaX II03HAHMUS BELIECTB U
XUMHUUYECKUX pEeaKlUi, HEOOXOAUMBIX JJisi NMPUOOPETEHUsS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEILECTB U XUMUUECKUX SABJICHUH, UMEIOLIUX MECTO B IIPUPOJE, B IIPAKTUYECCKON U ITIOBCEIHEBHON
JKU3HH;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHHEM
XUMHYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUI 0€301TacHOT0 00PAICHHS C BEIIECTBAMHU.

Hapsny ¢ atum, copepxarenibHas XapakTepUCTUKA LIE€JEH U 3a1a4 U3ydeHUs IpeaMeTa B
IporpaMMe 1o XMMHH yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMHU B
cucTeMe cpeaHero odmiero oopasoanus. CeroHs B MPENoOIaBaHUU XUMHH B OOJIBIICH CTEIICHU
0TIaéTCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE COJiepKaHusl 00yUeHHsI, OpUEHTUPOBAHHON
Ha MOJTOTOBKY BBITYCKHHKa 00I1e00pa3oBaTelbHON OpraHU3aliM, BIAJCIONIET0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMH aKTUBHOIO
MMOJIYYCHHA 3HAHUM U MMPUMCHCHUA UX B peanLHoﬁ JKU3HU J1d pCHICHUA MPAKTUYCCKUX 3aj1a4.

B cBa3m ¢ atum npu H3YUYCHUU NOPpCIMETa «XHUMHUS AOMUHHPYIOIICC 3HAYUYCHUC
an06peTa10T TakuC OCJIM U 3aJa4M, KaK:

agarTanus O6y‘IaIOH_II/IXC$I K YCJIOBUAM JUHAMUYHO pa3dBUBAOLICTOCA MUPA, (I)OpMI/IpOBaHI/IC
HWHTCJUICKTYAJIbHO paSBHTOﬁ JIUMYHOCTH, FOTOBOM K CaMOO6pa3OBaHI/IIO, COTPYAHUYCCTBY,
CaMOCTOATCIIbBHOMY IMPUHATHIO T'PaMOTHBIX pCHIGHI/IfI B KOHKPETHBIX KMW3HCHHBIX CHUTYyallUAX,
CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM;,

dopmupoBaHne y OOYyYalOIIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
UMEIOIINX YHUBEPCATBHOE 3HAYCHUE IS PA3IUYHBIX BUIOB JIEATSIFHOCTH: PEIICHHUS TPoOIeM,
MOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKHU C
MO3HIIMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OPTaHHU3M YeJI0OBEKa U MPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYalbHbIX U TBOPUECKHUX CIIOCOOHOCTEH
o0Oy4aromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO TNMPUOOpETaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUH C KM3HEHHBIMU NMOTPEOHOCTSAMH, UCTIOIB30BATH COBPEMEHHbIE HHPOPMALIMOHHBIE



TEXHOJIOTUH JIUIsl TIOMCKA U aHAJINM3a Y4eOHOH M HayYHO-IOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
CoZepKaHUA;

dbopMupOBaHUE U pa3BUTHE Yy 00YYAIOMINXCS aCCOIMATUBHOIO U JIOTMYECKOTO MBIIIICHHUS,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydarouxcs yOex 1IEHHOCTH B TyMaHUCTUYECKON HAIIPAaBJICHHOCTH XUMUH,
e BaKHOW pOJMM B PEUICHWU TIJOOAIBHBIX MPOOJIEM palMOHAIBHOIO MPHUPOIOINONB30BaAHMS,
IIOTIOJIHEHHSI YHEPreTUYECKUX PECYpCOB M COXPAHEHMs NMPUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3[I0POBBIO, @ TAKXKE MPHOOPETEHNUS
OIIbITA UCIIOJIB30BAHMS IOJYYEHHBIX 3HAHUM Ul NPUHATHS I'PAMOTHBIX PEIIEHUN B CUTYyalUsX,
CBSI3aHHBIX C XMMHUECKUMH SIBJICHUSMHU.

B y4yeOHOM maHe cpemHero oomiero o0pa3oBaHUs MpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOAUT B COCTaB HpeHMeTHOﬁ obmactu «ECTGCTBGHHO-HayLIHBIC MpECAMCTBI».

OOmee 4nciio 4acoB, OTBENEHHBIX IS M3YYEHUS XMMHHU, HA 0a30BOM YpOBHE CPEIHETO
obmero oobpazoBanus, coctasiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kimacce
— 34 ygaca (1 gac B Hezemto).

COJAEP/)KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI OpFaHquCKOﬁ XUMHUHU

IIpeamer oOpraHMYeckod XUMHUH: €€ BO3HUKHOBEHHME, pa3BUTHE W  3HAYCHHE
B MOJIyYEHUHU HOBBIX BELIECTB U MaTepHasioB. Teopus CTpOCHHsS] OPraHMYECKUX COECTUHEHUN A.
M. bytnepoBa, €€ ocHOBHbIE TMONOKeHUS. CTPyKTypHBIE (OPMYJIbI OPraHUYECKUX BEIIECTB.
['omonorusi, nzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COCAMHEHHUSX — OJMHAPHBIE U
KpaTHBIC CBA3H.

[IpencraBienue o kinaccupUKaMi OpraHnyeckux BeuecTB. HoMeHkaTypa oprannyeckux
coeMHEeHUH (cucTeMaTu4ecKasi) U TpUBHAJIbHbIE Ha3BaHUS BaKHEHIIINX IPEICTaBUTENEH KIIacCOB
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHHS BEIIECTB M MX NPEBPALICHUN: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W ONHMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHUU (IJIaBiIeHHUE, OOYTIMBaHUE U TOPEHHE).




YraeBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTHYECKUH psaa. MeraH u 3TaH — mnpocTeilimue
IPEJCTaBUTEIIN ATKaHOB: (PU3UUYECKHE U XUMUYECKUE CBOWCTBA (peaKMK 3aMEILeHHsI K TOPEHUs]),
HAaxO0’KJICHUE B IIPUPOJIE, IIOJYYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUM psif. DTHIEH U IPONWIEH — IpocTeiine
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPU3aLNN ), TOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: crpoeHHe, BaKHEHIINE XUMHUYECKHUE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETUUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKUH psa. ALETHIEH —
IPOCTENHIINN NPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuu ruIpUpOBaHUS, FAJIOI€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHHe, (U3MYECKHE W XHUMUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNy4YeHUE WM MpUMEHeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTmyeckas CBsI3b  MEXIYy  YIJIEBOJOPOJaMH,
MMpUHAJIC)KAIMMHA K pa3IMYHbIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YTIIEBOIOPOIOB. Ilpupoanslil ra3 u monyTHble He(TSHBIC Ta3bl.
Heds u e€ npoucxoxaenue. CiocoObl mepepadboTKu HEPTH: TIEPETOHKA, KPEKUHT (TEPMHYECKHIH,
KaTaJIUTUYECKUil), muponu3. IIpogykTel mepepaboTkum He)TH, HMX NPUMECHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €r0 MepepadboTKy.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYEHUS BEIIECTB M HUX MPEBPALICHUN: O3HAKOMIICHHE C
oOpa3iamu miacTMacc, KayduykoB U pe3uHbl, KoJuieKun «HedTs» u «Yromp», MoieanpoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPOU3BOAHBIX, IPOBEIECHNE IPAKTUYECKON palbOoThI:
MOJIy4eHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a/1aun.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00BEMa, KOIWYECTBa
MCXOJIHOTO BEIIECTBA WIIM MTPOAYKTA PEAKIIMH MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
W3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Kucnopoaconep:aiiue opranuyeckue coeuHeHHsI

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3HUECKUe MU
XMMHUYECKHE CBOMCTBA (peakuMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOJAaMHU, TOPEHHe),
npuMeHeHre. BogopoiHeie cBsi3u Mexay MOJIeKyJaMH cupToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YeJIOBeKa.

MHOroaToOMHbIE CHOUPTHL. ODTWICHIJIMKOJIb W TIHUIEPUH: CTpOeHHUe, (u3nueckue Hu
XUMHYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
JTUJICHTJIUKOJIS.



®deHoIT: CTPOCHUE MOJIEKYITBI, GU3UIECKHE U XUMUUECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anpneruapl W kemoHvl. DopManbIeruj, aneTalbACTH: CTpOoeHUe, (QHU3NYECKue U
XMMUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS M BOCCTAHOBIICHUS, KaYECTBEHHbBIC PEAKIIMH),
MOJIy4YECHHE U TPUMEHEHUE.

OIHOOCHOBHBIC TpeNeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHUHAsA W YKCYCHAsl KHUCJIOTHI:
CTpoeHue, PU3NIEeCKIe U XUMUIESCKUE CBOMCTBA (CBOICTBA, 00IIME IS KJIacca KUCIIOT, PEaKIIus
srepudUKaIuM), TOJydeHHe U TmpuMeHeHue. CTeapuHOBas W OJEUHOBAs KHCJIOTHI Kak
MPEJICTABUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICITUX KAPOOHOBBIX KUCIIOT, HX
MOIOIIIeE ICHCTBUE.

Crnosxuble 3Gupbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIOKHBIX 3PHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoJpl: cocTaB, Ki1accu(uKanus yrieBoJoB (MOHO-, - U nosimcaxapubsl). [oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumozeiictaue ¢ rugpokcusom meau(Il), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHUE, OpOKEHUE TIIIOKO3bI), HAXOXKJICHHE B MPUPOJE, NPUMEHEHHUE,
6uonornyeckas ponb. PoTocunres. PpyKTO3a KaK H30MEpP IITHOKO3bI.

Kpaxman u memironosa Kak npupojHbie nmoauMmepsl. CTpoeHUEe Kpaxmalia U IeJUTFOJIO03bI.
dusnyeckue 1 XUMHUUECKUE CBOMCTBA Kpaxmaia (TUAPOIN3, KaueCTBEHHAs PEaKIUs C HOIOM).

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALEHUH: NpPOBEIEHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuiaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopeiicteue ruuepuHa ¢ ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpoxkcunom meau(Il), B3aumoneiicTie kpaxmaiia
C MOJIOM), IPOBEACHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHbie 3a1a4n.

Bolunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOJIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIIN MIPOTYKTOB PEAKIUN).

A30TcoiepIKale OpraHnYeCKue COeTMHEHUSI.

AMUHOKHUCIOTH Kak aM(pOTepHbIe OpraHnueckue coennHenus. Ousndeckre 1 XUMHUECKUE
CBOMCTBa AaMHUHOKHCIOT (Ha TpUMepe TIUIHMHA). buonormdyeckoe 3HAYCHHUE aAMHHOKHUCIIOT.
Ilentuasbl.

benku kax mpuUpONIHBIE BBHICOKOMOJIEKYJSpHBIE coequHeHus. [lepBuyHas, BTOpUYHAs U
TpeTHYHasT CTPYKTypa OelkoB. XWMHUYECKHE CBOMCTBA OCIKOB: THJIPOJIN3, JECHATYpAaIlHs,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

BKCHeDI/IMeHTaHBHBIe MCETOAbI M3YVUYCHUA BCIICCTB M HX HDeBDaH_[eHI/II\/'IZ Ha6J'IIO)IeHI/Ie n
OMHCAaHNUE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus OENKOB MNpH HarpeBaHWU, IBETHHIC
peakiuu OeIKOB.




BbicokomosiekyasipHbIe COeJUHEHUS

OCHOBHBIC IIOHSITUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HOJIUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHBb IIOJIMMEPpHU3allU, CPCAHAS MOJICKYJIApHasd Macca. OCHOBHBIE
MCTO/JbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/If/'I — [noJImMepus3aluAa U MOJUKOHACHCA .

3KCHCDI/IMGHT3HBHLIC METOJAbI M3YUYCHHUA BCIICCTB M HX HDGBD&IHGHI/Iﬁi O3HAKOMJICHUEC C
06p33L[aMI/I MNpUPOAHBIX U UICKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaAy4YKOB.

MeXnpeIMETHRIC CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H IpU M3ydyeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, ABISIOIMXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHS: SIBJICHHE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIacCU(UKAIUsA, T[EePUOJUYHOCTh, HAOIIOJACHUE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJIEIIUPOBAHHUE.

®du3uka: MaTepus, JHEPrusl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEPEHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BellecTB B OpraHusme, (pOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OEIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTNBO, PECYPCHI.

Texnomorus: IMUIICBBIC MMPOAYKTHI, OCHOBBI pallMOHAJIBHOI'O IMUTAHUA, MOIOIIHNE CPCACTBA,
JICKAPCTBCHHBIC U KOCMCTUUYCCKHUE MPLCriapaTbl, MAaTCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOCHUS OOYYarOIIMMUCS
porpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJbTAaTOB OCBOEHUS
pOTrpaMM CPeAHEro o0IIero 00pa30BaHus SIBIISETCS CUCTEMHO-ESITeIbHOCTHBIHN MOIXO/.

B COOTBEeTCTBHUM C CHCTEMHO-IESATEILHOCTHBIM IIOAXOJO0M B CTPYKTYpPC JIMYHOCTHBIX
PE3yJIbTAaTOB OCBOCHUA IIPEAMCETA «XUMHS» HA YPOBHE CPEAHETO O6IJ.I€FO O6p330BaHI/IH BBIJICJICHBI
CICAYIOUE COCTABIAIOIIHNE:



OCO3HaHWE OOYYAIONIMMUCS POCCHMCKON TPa)KTaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIPEICIICHHUIO;

HaJIM4YHue€ MOTHBAIIMU K O6y‘leHI/IIO;

LIEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOGH JIEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YUE IIpaBOCO3HaHUA 9KOJIOTHYECKOMN KYJIbTYpbl H CIIOCOOHOCTH CTaBUTh el u
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JImgyHOCTHBIE PE3YyJIbTAaThl OCBOCHUA ITPCAMETA «XHUMHUS JOCTUTAOTCA B €AUHCTBEC yqe6H0171
U BOCHUTATEIIHLHOMN ACATCIBHOCTH B COOTBETCTBUH C T'YMAHUCTUYCCKHUMHU, COLUOKYJIIBTYPHbBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTSAMHU U HACAIIAMU pOCCHﬁCKOFO TpaXXJ1aHCKOI'O O6IH€CTBa,
INPUHATBIMA B 06I_I_IeCTBC HOpMaMH W IIpaBUJIaMU ITOBCICHUA, CHOCO6CTBYI-OH_[I/IMI/I mpoueccam
CaMOIIO3HaHUA, CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06y11a}01111/1x091.

JIMIHOCTHBIC PE3yNIbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIBITa TTO3HABATEIILHOM U MTPAKTUIECKON IEATEITHHOCTH 00YUAIOIINXCSI TIO pEaTH3AIH PUHSATHIX
B 00IIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

0CO3HaHMsI 00YJaIOIMMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MIPE/ICTABJICHUS] O COLMAIBHBIX HOpPMax W TMpaBUJaX MEXKIWYHOCTHBIX OTHOIIEHUW B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—ICCKOfI ACATCIIBHOCTH NP CO3JaHUN y‘Ie6HI>IX IIPOCKTOB,
peuiCHNN y‘IC6H]':>IX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMAThH U MNPUHHUMATb MOTUBbBI, HAMCPCHUS, JIOTUKY U aPI'YMCHTBI APYTIUX
IIpU aHaJIn3€ Pa3JIMYHbIX BUIOB y‘-IG6H01>i JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY U HAyYHOMY HACIEOUIO OTECYECTBEHHOM
XHMHH;

YB@XXEHUS K TPOIIECCY TBOpPUYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTEIbHBIX HAOIIOJACHUM,

KPOMOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHBIX N MMPAKTHUKOB;

WHTEpECa M T[O3HABATEIbHBIX MOTHMBOB B IIOJYYEHHH U IIOCIEIYIOLIEM aHaIU3e
MH(}OpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHONW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



HPABCTBCHHOI'O CO3HaHUs, STUYCCKOI'O IMOBCACHN,
CIIOCOOHOCTHU OLCHMBATH CUTyaluu, CBA3aHHBbIC C XUMHUYCCKUMH  SABJICHUSIMU,
U IPpUHUMATb OCO3HAHHBLIC PCHICHUS, OPUCHTHUPYACH HAa MOPaJIbHO-HPABCTBCHHBLIC HOPMBI H

LICHHOCTH;

FOTOBHOCTH OLICHMBATH CBOE IOBEAEHHWE M IIOCTYNKH CBOUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) ¢popMHUpPOBaAHMS KYJIbTYPbI 310POBbI:

NOHMMAaHMS LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M IICHXHUECKOMY 37I0POBBIO;

coOroIeHnsT TIpaBUJI 0€30MMaCHOT0 OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWJI HMHAUBUAYATbHOTO M KOJUIGKTUBHOTO O€30I1acCHOT0
MIOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCIIEACTBUI M HENPHITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHHKaTI/IBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO'HCCHe,Z[OBaTeHLCKOﬁ ACATCIIBHOCTH,
O6H.[€CTB€HHO HOH63HOﬁ, TBOp‘ICCKOﬁ U APpYyrux BUJax ACATCIIBHOCTU,

YCTAaHOBKM HAa aKTHBHOE Y4YacTUE B PEIICHUU IMPAKTUUYECKUX 3a7ad COIHAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH J1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYATIBHOM TpaeKTOpuK 00pa3oBaHus, Oyaymiei
npodeccun U peanus3alnuu COOCTBEHHBIX KM3HEHHBIX TIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JIOrH4Y€eCKOT0 BOCIUTAHUS:

HKOJIOTHYECKU 1IETIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJIE, KAaK UCTOUHUKY CYIIECTBOBAHMS
JKU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aTBHOTO XapaKkTepa SKOJOTUYECKHUX MPOOJIeM, BIHMSHUS YKOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpPEIbI;

OCO3HaHUuA HGOGXOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JJIS peuicHus BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOTIE30BAHNS,



AKTUBHOTO HENPUATHS ACHCTBUH, MPUHOCAIIUX BpEN OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHMsI TPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIu4Msl PA3BUTOIO SKOJIOTMYECKOIO MBIIIICHUS, JKOJOTHYECKONW KYJbTYpPBI, OIIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATbCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHUA cHenuUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO NPEACTABICHUs 00 OKpYy)KaroIieM
MHUpE KaK O €QUHCTBE IMPHUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHnH podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XMMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBIIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTMYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCIeueHnN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'DaMOTHOCTH: IIOHMMAHHs CYIIHOCTM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
yYMEHUs Jie7aTh 000CHOBaHHbIE 3aKIFOUEHHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHYECKUEC 3HAHUS JJI pCICHUSA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX,

HHTCPECA K IMO3HAHWIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa30BaHI/IIO n CaMOO6p8.30BaHI/IIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAaHUM 110 XHMHH B COOTBETCTBHHM C >KH3HECHHBIMH

NOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPYZAA B PA3IMUHBIX cepax NpoPecCHOHANBHOMN AeSTEIbHOCTH.

METANPEIAMETHBIE PE3YJIbTATbBI



MertarnpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTo mpenMera «XHMHUS» Ha YpOBHE
cpemHero odmiero o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble A1 (HOPMHUPOBAHMS MHPOBO33PEHUs OOYy4arOIIMXCS MEKAMCLUIUIMHAPHBIE
(MeXmpenMeTHbIE) 00LIeHayUYHbIE TIOHATHS, OTPAKAIOUINE [EJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crieln(uKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEPTHs, SIBICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHeE);

yHUBEpCallbHble ~ y4eOHble  jedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryiasTuBHbBIE), oOecneunBaronie (opMUpOBaHHE (PYHKIMOHAIBHOM T'PaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CIIOCOOHOCTD o6yqafoumxc;1 HCIIOJIBb30BAaTh OCBOCHHBIC MCKIUCHUIITIMHAPHEIC,
MHPOBO33PCHUYCCKHUE 3HaHWA W YHUBCPCAJIbHBIC y‘le6HbIe ﬂeﬁCTBHH B II03HABATEILHON H

COLIMAJIbHOM IIPAKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSAMU.

OBJIaIIeHI/le YHuBEpCaJdbHBIMH y‘leﬁﬂbIMI/l Io3HaBaTeJIbHBIMU IleﬁCTBI/IﬂMI/I:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOATENIFHO (hOPMYJIUPOBaTh W aAKTyalIW3WpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHBarTh;

ONpeaAC/IAATE HLCIIN ACATCIbHOCTHU, 3aAdaBas IIapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTU C IOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HAHUI HpI/IéMBI JJOTUYECKOTO MBIINIJIICHUS — BBIJCIATH
XAPaKTCPHBIC  TIPHU3HAKU MOHITUN U YCTaHaBJIMBATL WX B3aUMOCBA3b, HUCIOJbB30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BSICHECHUS OTACIBbHBIX q)aKTOB n fIBJ'IGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUIsl KJIaCCU(UKALIMY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBIUBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3Y4acMbIMU SBICHUSAMU;

CTPOUTBH JIOTUUECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE, 10 AaHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH BBIBOABI U
3aKJIIOUECHUS,

NPUMEHSTH B MPOIECCe MO3HAHMS, HCIOJIb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC)

MOJIEJIH, IPE0O0Pa30BBIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XWMHUYECKOW pPEaKIWH — TPUA PEIIeHUH YIeOHBIX



IMMO3HABATCJIbHBIX U MMPAKTUYCCKUX 3a/1av, IPUMCHATH HA3BAHHBIC MOACIILHBIC ITPCACTABIICHUA I
BBISABJICHUS XapPaKTCPHBIX IMTPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKm/Iﬁ.

2) 0a30BbIe HCCJIe0BaTeIbCKUE 1eHCTBUS:
BJIQJICTh OCHOBAMH METO/IOB HAYYHOT'O ITO3HAHMS BEIIECCTB M XUMHUYECKUX PEAKIIHi;

(bOpMy.]'II/IpOBaTL Oocjim W 3aJadud  HCCICIO0BaHHWA, HCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIBHO C(bOpMYJ'II/IpOBaHHBIC BOIIPOCHI B KAY€CTBE MHCTPYMCHTA ITO3HAHHSA U OCHOBBI
JUIA (I)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[eHI/If/'I;

BJIAJCTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHMUA M TPOBENCHUS YYCHHMYECKHX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
OPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTh 000OIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAETaHHON
pabore;

IpUOOpETaTh OIBIT YUYEHUYECKOW HCCIIEN0BATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOIOB [TO3HAHMSL.

3) padora ¢ unopmaumeii:

OPUCHTHUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMamu (HAYYIHO-TIOMYJISIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHAJTM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (HOPM NPEIACTABICHHS, KPUTHYECKH OLCHUBATh

e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

dbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3IMYHBIE METOJAbl IMPU TOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs1 BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOrO TUIIA;

an06peTaTb OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTrui M
Pa3JIMIHBIX TOUCKOBLIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpejacTaBieHus WHpopMalnuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauyecTBE CpeAcTBa MNpu padoTe C XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((QU3MUecCKue W MaTeMaTU4yecKue) 3HaKu U

CUMBOJIBI, (hopMyIIbl, a0OpEBHATYpPBI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606pa30BBIBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JeHCTBUSIMM:



3aJaBaTh  BOMPOCHl MO  CYIIECTBY OOCyXJaemMod TemMbl B  XOJe JAMajora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaTh HJEH, (POpMYIHpOBaTh CBOM MPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS TIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIIBHOM AESITEIBHOCTH, IMOJTYYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU  BBIIOJHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzauuu y4eOHOro MIPOEKTa u (dhopmynupoBarthb BBIBO/IbI
0 Pe3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAaHUMN ITYTEM COTIACOBAHMS TTO3UIINI B X0OJI€ 00CYXKACHUS
¥ 0OMeHa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBaTh U OCYLIECTBISATH CBOI IO3HABATENBHYIO JESTEIbHOCTD,
ompezernsist e€ Lenu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeylaraéMblii alrOpUTM JIEHCTBUH NpU BBIOJHEHUU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Haubosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJIyYEHHUS] HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYHICCTBJIATH CAMOKOHTPOJIb CcBOCH ACATCIIBHOCTH HAa OCHOBC CaMOaHa/In3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

HpeI[MeTHBIe pPe3yibTaThl OCBOCHUA KypCa «OpraHquCKaﬂ XUMHUA» OTpaXKAKOT:

c(hOpMUPOBAHHOCTDH MPEICTABIICHUN O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJTU XHUMHH B TO3HAHUU SIBJICHUM MPUPOJIBI, B (OPMHUPOBAHUH MBIIIICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS perieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XUMHUYECKHMX 3HAHWH, KOTOpAsh BKJIOYAET: OCHOBOIIOJArarolinue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHULIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas U
COKpaméHHasl), MOJb, MOJISIpHAsT Macca, MOJSIPHBIE  00BEM, YIIEpOAHBIH  CKElNeT,
GyHKIMOHATBHAS TPYIMa, PaJuKan, W30MEpHsi, MU30MEpbl, TOMOJOTUYECKUA Psa, TOMOJIOTH,



YIIEBOIOPOABI, KHCIOPOA U a30TCOMEpIKAIINe COCTUHEHUSI, MOHOMEp, TIOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. ByriepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKAlllue B OCHOBE MOHUMAaHUS
MPUYUHHOCTU ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30MaCHOM MCIIOJIb30BAHNU BaXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAaKTHYECKOM JIeATEIIPHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbBIC MPU3HAKN TOHATHH, YCTAaHABIMBATH
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS IIPU ONMKMCAHUM COCTaBa, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOH30BATh XUMHYECKYIO CHUMBOJIUKY JJIsi COCTaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYIl OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIUN, U3rOTABIMBATh MOJEIN MOJEKYJ OPTaHMYECKUX BELIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAICIKHOCTh U3YUEHHBIX OPTaHMYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrJiieBolopoapl, KHUCIOPOJ U  A30TCOJACpXKAIIME COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUS), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil HomeHkiatype (IUPAC), a takxke
MPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICIBHBIX OPTaHMYECKUX BEIIECTB (ITHIJICH, MPOIMIIEH,
AleTUIICH, STWICHIVIUKOJb, TIUIEPUH, (QeHos, (opManbAeTui, aleTaablerui, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAsI KHMCIIOTA, CTEAPUHOBAsI KHCIOTA, TIIFOKO03a, (hPYKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTE YMEHMS OIPEICNATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cq)OpMHPOBaHHOCTb YMCHUSA TMPUMCHATH ITOJIOKCHHA TCOPUHU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIA OOBSICHEHHUSI 3aBUCHMOCTH CBOICTB BCIICCTB OT HMX COCTaBa H
CTPOCHUS; 3aKOH COXPAHCHUA MAaCChl BCUICCTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpU30BaTh COCTaB, CTpoeHue, (Qunyeckue u
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENCH PA3IMUYHBIX KJIACCOB OPTAaHMYECKUX BEIECTB
(MeTaH, »TaH, STHWJICH, MPOMHJCH, aneTwieH, Oyramuen-1,3, mermnOyramuen-1,3, GeHzom,
METaHOJI, ATaHOJI, STWJICHTJINKOJIb, TJIUIEPUH, (EHOJI, alleTalbJAEeTH ], MypaBbUHAsI U YKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmaj, UeI0I03a, AaMUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHHUKHM YIJIIEBOAOPOIHOIO ChIPbS
(HedTb, TPUPOJHBIA Ta3, Yrojb), CIOCOOBI HUX MEpPepadOTKH U MPaKTUUYECKOE MPUMEHEHHE
IPOJYKTOB EPEepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XHMHUYECKUM YypaBHEHUSM
(Macchl, 00bEMa, KOJTMUYECTBA HCXOHOTO BEIIECTBA MITH IIPOIYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIIECTB
WIY TIPOJTYKTOB PEAKIIUN);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaJCTh CHUCTEMOM 3HAHMK 00 OCHOBHBIX MCTOJaX HAYYHOI'O
MMO3HaHHsA, HWCIOJbB3YCMBIX B XHUMHH TIIPpH H3YUCHUHW BCHICCTB W XHUMHYCCKHUX SIBICHUH



(HabmofeHne, W3MEpeHHe, HKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS [Tl IPUHATHUS PELICHUHA B KOHKPETHBIX )KM3HCHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOIOIATh MpaBUIa TOJb30BAHUS XUMUYECKOU TOCYION H
n1abopaTopHbIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHA SKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3YYCHHE €ro
CBOICTB, KAYECTBCHHBIE PEAKIIMHM OPTrAaHUUYECKUX BEIIECTB, ICHATYpaIlis OSIKOB IIPU HATPEBAHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BeIIeCTBAMH W JaOOpATOpPHBIM OOOPYJIOBAHHEM, IMPEACTABISATh PE3YJIbTAThl XHUMHUYECKOTO
JKCIIepUMEHTa B (popMe 3amucH YpaBHEHHM COOTBETCTBYIOIIMX peakiuil U (QopMyIupoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMAIHIO,
[0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHUPOBAHHOCTh yMEHUH COOJIOAATh TpaBHJIa SKOJIOTMYECKH IEJIECO00pa3HOTOo
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHOM cpenibl, OCO3HABaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MbI
ONpeeNEHHBIX OpPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsTs Ha
IpUMeEpax CIocoObl YMEHBIICHUSI U TPEJAOTBPAIICHUSI UX BPEJIHOTO BO3JICHCTBUS HA OPTaHU3M
YeJI0BEKa;

JUIA 06yqafonmxc>1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbs: YMCHUC IIPUMCHSAITDH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOaXx IMO3HAaHHWA BEIIECTB U XUMHUYCCKUX HBJIGHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYJAIOIIMXCS: YMEHHE HCIIOJIb30BATh PEIbe(PHO-TOUCHHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumMmudeckux Gopmys.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [MPOTPAMMBI 110 XMMHWHU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHMS OO0YYarOIIUMHUCS
IporpaMM CpeaHero obmiero odopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-meTonndyeckoii OCHOBOW Ui pa3pabOOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IPOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHHM € CHCTEMHO-AEATEIHLHOCTHBIM TIOJXOJIOM B CTPYKTYPE JIHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHEro o011ero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIISAIOILNE!



OCO3HaHWE OOYYAIONIMMUCS POCCUMCKON TpakIaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIPEICIICHHUIO;

HaJIM4YHue€ MOTHBAIIMU K O6y‘leHI/IIO;

LIEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOGH JESATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YUE IIpaBOCO3HaHUA 9KOJIOTHYECKOMN KYJIbTYpbl H CIIOCOOHOCTH CTaBUTh el u
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIMgyHOCTHBIE PE3YyJIbTAaThl OCBOCHUA ITPCAMETA «XHUMHS JOCTUTAaOTCA B €AUHCTBEC y‘lC6HOI>i
U BOCHUTATEIIHLHOMN ACATCIBHOCTH B COOTBETCTBUH C T'YMAHUCTUYCCKHUMHU, COLUOKYJIIBTYPHbBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTSAMHU U HACAIIAMU pOCCHﬁCKOFO TpaXXJ1aHCKOI'O O6IH€CTBa,
INPUHATBIMA B O6IJ_IGCTBC HOpMaMu W IIpaBHJIaMU ITOBCIACHUS, CHOCO6CTBYIOH_II/IMI/I npoueccam
CaMOIIO3HaHUA, CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06y11a}01111/1x091.

JIMIHOCTHBIC PE3yNIbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIBITA MO3HABATEIBLHOM U MPAKTHUECKOU ACSITEIIBHOCTH O0YUAIOIIMXCS TIO peaTu3aiiii MPUHSATHIX
B 00IIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

0CO3HaHMsI 00YJaIOIMMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MPE/ICTABJICHUS] O COLMAIBHBIX HOPMax W TpaBUiIaX MEXKIUYHOCTHBIX OTHOIIEHUW B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—ICCKOfI ACATCIIBHOCTH NP CO3JaHUN y‘Ie6HI>IX IIPOCKTOB,
peuiCHNN y‘IC6H]':>IX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMAThH U MNPUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apryMCHTBI APYI'UX
IIpU aHaJIn3€ Pa3JIMYHbIX BUIOB y‘-IG6H01>i JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY U HAyYHOMY HACIEOUIO OTECYECTBEHHOM
XHMHH;

YBaXXEHHUS K TPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh PE3yNbTaT JIUTEIbHBIX HAOIIOACHMUIA,

KPOMOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHBIX N MMPAKTHUKOB;

WHTEpECa M T[O3HABATEIbHBIX MOTHMBOB B IIOJYYEHHH U IIOCIEIYIOLIEM aHaIU3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



HPABCTBCHHOI'O CO3HaHUs, STUYCCKOI'O IMOBCACHN,
CIIOCOOHOCTHU OLCHMBATH CUTyaluu, CBA3aHHBbIC C XUMHUYCCKUMH  SABJICHUSIMU,
U IPpHUHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACh HAa MOpaJlbHO-HPAaBCTBCHHBLIC HOPMBI H

LICHHOCTH;

FOTOBHOCTH OLICHMBATH CBOE IOBEAEHHWE M IIOCTYNKH CBOUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMaHM LIEHHOCTEH 310poBOro W 0Oe30macHoro oOpasza KHU3HH, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M IICHXHUECKOMY 37I0POBBIO;

coOroIeHnsT TIpaBUJI 0€30MMaCHOT0 OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KU3HU U B TPYJAOBOM JAEATEIIBHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWI HMHAUBUAYATBHOTO M KOJUIGKTUBHOTO 0€30MacHoro
MIOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCIIEACTBUI M HENPHITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKaTI/IBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO'HCCHe,Z[OBaTeHLCKOﬁ ACATCIIBHOCTH,
O6H.[€CTB€HHO HOH63HOﬁ, TBOp‘ICCKOﬁ U APpYyrux BUJax ACATCIIBHOCTU,

YCTAaHOBKM HAa aKTHBHOE Y4YacTUE B PEIICHUU IMPAKTUUYECKUX 3a7ad COIHAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH J1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATHHON TpaeKTOpUK 00pa3oBaHusl, Oy TyIien
npodeccuu U peanu3alnuu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JIOrH4Y€eCKOT0 BOCIUTAHUS:

HKOJIOTHYECKU 1ETIECO00PA3HOTO OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAHUS TII00ATBHOTO XapaKTepa SKOJOTUUYECKHUX MPOOJieM, BIUSHUS YKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpPEIbI;

OCO3HaHUuA HGOGXOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JJIS peuicHus BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOTIE30BAHM,



AKTUBHOTO HENPUATHS ACHCTBUH, MPUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHOU Cpele,
YMEHHMsI TPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUs pYKOBOJCTBOBATHCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHUA cHenuUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO NPEACTABICHUs 00 OKpYy)KaroIieM
MHUpE KaK O €JUHCTBE IMPHUPOJbl M YEIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelIeHnH podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XMMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXKHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepHalbHOM
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTMYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCIeueHnN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHONH TI'DaMOTHOCTH: IIOHMMAHHs CYIIHOCTM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
yMEHHUS Jie7aTh 000CHOBaHHbIE 3aK/IIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHYECKUEC 3HAHUS JJI pCICHUSA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX,

HHTCPECA K IMO3HAHWIO U HCCIIeI0BATEIbCKOM JACATCIbHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa30BaHI/IIO n CaMOO6p8.30BaHI/IIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAaHUM 110 XHMHH B COOTBETCTBHHM C >KH3HECHHBIMH

NOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPYZAA B PA3IMUHBIX cepax NpoPecCHOHANBHOMN AeSTEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI



MertarnpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTo mpenMera «XHMHUS» Ha YpOBHE
cpemHero odmiero o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble A1 (HOPMHUPOBAHMS MHPOBO33PEHUs OOYy4arOIIMXCS MEKAMCLUIUIMHAPHBIE
(MeXTmpeMeTHbIE) 00LIeHayUHbIE TIOHATHS, OTPAKAIOUINE EJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crieln(uKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEPTHs, SIBICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHIE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTHue);

yHUBEpCallbHble ~ y4eOHble  jedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryiasTuBHbBIE), oOecneunBaronie (opMUpOBaHHE (PYHKIMOHAIBHOM T'PaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CIIOCOOHOCTD o6yqafoumxc;1 HCIIOJIBb30BAaTh OCBOCHHBIC MCKIUCHUIITIMHAPHEIC,
MHPOBO33PCHUYCCKHUE 3HaHWUA W YHUBCPCAJIbHBIC yLIe6HBIe HeﬁCTBHH B II03HABAaTEILHON H

COLIMAJIbHOM IIPAKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSAMU.

OBJIaIIeHI/le YHuBEpCaJdbHBIMH y‘leﬁﬂbIMI/l Nnmo3HaBaTEeJIbHbBIMHU IIEﬁCTBPIHMH:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOATENIFHO (hOPMYJIUPOBaTh W aAKTyalIW3WpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHBarTh;

ONpeaAC/IAATE HLCIIN ACATCIbHOCTHU, 3aAdaBas IIapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTU C IOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HAHUI HpI/IéMBI JJOTUYECKOTO MBIINIJIICHUS — BBIJCIATH
XAPaKTCPHBIC  TIPHU3HAKU MOHITUN U YCTaHaBJIMBATL WX B3aUMOCBA3b, HUCIOJbB30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BSICHECHUS OTACIBbHBIX q)aKTOB n fIBJ'IGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUIs KJIaCCU(UKALIMY BEUIECTB U XUMHUUECKUX PEaKIIMii;

YCTaHaBIUBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3Y4acMbIMU SBICHUSAMU;

CTPOUTBH JIOTUUECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE, 10 AaHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B pacCCMAaTPUBAEMBIX SIBJICHUSAX, (OPMYITUPOBATH BBHIBOABI U
3aKJIIOUECHUS,

NPUMEHSTH B MPOIECCe MO3HAHMS, HCIOJIb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC)

MOJIEJIH, IPE0O0Pa30BBIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMudeckass (opmyna, ypaBHEHHE XHWMHUYECKOM pEaknuu — TPU PEIIeHUH YIeOHBIX



IMMO3HABATCJIbHBIX U MMPAKTUYCCKUX 3a/1av, IPUMCHATH HA3BAHHBIC MOACIILHBIC ITPCACTABIICHUA I
BBISABJICHUS XapPaKTCPHBIX IMTPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKm/Iﬁ.

2) 0a30BbIe HCCJIe0BaTeIbCKUE 1eHCTBUS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHYECKUX PEAKIIHA;

(bOpMy.]'II/IpOBaTL Oocjim W 3aJadud  HCCICIO0BaHHWA, HCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIBHO C(bOpMYJ'II/IpOBaHHBIC BOIIPOCHI B KAY€CTBE MHCTPYMCHTA ITO3HAHHSA U OCHOBBI
JUIA (I)OpMI/IpOBaHI/ISI THIIOTE3BI IO IMTPOBECPKC MPABUIIBHOCTHU BBICKA3bIBACMBIX Cy)K,Z[GHPIfI;

BJIAJCTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHMUA M TPOBENCHUS YYCHHMYECKHX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
OPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTh 000OIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIECIOBAHMS, COCTABIATH OOOCHOBAHHBIA OTYET O MPO/IEIaHHOM
pabore;

IpUOOpETaTh OIBIT YUYEHUYECKOW HCCIIEN0BATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBbIX METO/IOB IT03HAHUS.

3) padora ¢ unopmaumeii:

OPUCHTHUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMamu (HAYYIHO-TIOMYJISIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHAJTM3UPOBATh HH(DOPMAIUIO PA3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, KPUTHYECKH OLICHUBATh

e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

dbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3IMYHBIE METOJAbl IMPU TOUCKE U OTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs1 BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOrO TUIIA;

an06peTaTb OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaLII/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTrui M
Pa3JIMIHBIX TOUCKOBLIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpejacTaBieHus WHpopMalnuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM S3bIK B KauyecTBE CpeAcTBa Ipu padoTe C XUMHYECKOH
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((QU3MUecCKue W MaTeMaTU4yecKue) 3HaKu U

CUMBOJIBI, (hopMyIIbl, a0OpEBHATYpPBI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606pa30BBIBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JeHMCTBUSIMM



3aJaBaTh  BOMPOCHl MO  CYIIECTBY OOCyXJaemMod TemMbl B  XOJe JAMajora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaTh HJEH, (POpMYIHpOBaTh CBOM MPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS TIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIIBHOM AESITEIBHOCTH, IMOJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU  BBIIOJHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzauuu y4eOHOro MIPOEKTa u (dhopmynupoBarthb BBIBO/IbI
0 pe3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAaHUMN ITYTEM COTIACOBAHMS MTO3UIIUI B X0J1€ 00CYXKACHUS
¥ 0OMeHa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBaTh U OCYLIECTBISATH CBOI IO3HABATENBHYIO JESTEIbHOCTD,
ompenernsist e€ Lenu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEO0OXOIUMOCTU KOPPEKTHPOBATH
npejylaraeMblii alrOpUTM JIEHCTBUI NPU BBIOJHEHUU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJIyYEHHUS] HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYHICCTBJIATH CAMOKOHTPOJIb CcBOCH ACATCIIBHOCTH Ha OCHOBC CaMOaHaJ/In3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

HpeI[MeTHBIe pPe3yibTaThl OCBOCHUA KypCa «OpraHquCKaﬂ XUMHUA» OTpaXKAKOT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJTU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS perieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XUMHYECKHMX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOMOJIATAONIUe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBf3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJIIpHAsT Macca, MOJSIPHBIE 00BEM, YIIEPOAHBIH  CKEIeT,
GyHKIMOHATBHAS TPYIMa, PaJuKan, W30MEpHsi, MU30MEpbl, TOMOJOTUYECKUA Psa, TOMOJIOTH,



YIIEBOIOPOABI, KHCIOPOA M a30TCOJEPKaINe COCTUHEHUSI, MOHOMED, TIOJUMEp, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. ByriepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKAlllue B OCHOBE MOHUMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTUYECKHIE CBEACHHS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30IaCHOM HCIOJIb30BaHUHU BAXKHEUIIUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAaKTHYECKOM JIeATEIIPHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIISTH XaPAKTEPHBIC MPU3HAKK MOHSATUN, YCTAHABIMBATH
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME ITOHATHUS IIPU ONMCAHUU COCTABA, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOH30BATh XUMHYECKYIO CHUMBOJIUKY JJIsi COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpanIéHHON) (pOpMysT OpraHMuecKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKIUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh NMPUHAIEKHOCTh U3YUEHHBIX OPraHMYECKHUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrJiieBolopoapl, KHUCIOPOJ U  A30TCOJACpXKAIIME COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUS), JaBaTh UM Ha3BaHusa Mo cuctemaruuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOAUTH TPUBHUAJIbHBIE HA3BaHUS OTICIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, IMPOIHIICH,
AleTUIICH, STWICHIVIUKOJb, TIUIEPUH, (QeHos, (opManbAeTui, aleTaablerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCIJIOTa, OJICMHOBAsl KUCIIOTa, CTEAPUHOBAsT KUCIIOTa, TIIIOK03a, (pyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMHPOBAHHOCTE YMEHMS OIPEICNATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cq)OpMHPOBaHHOCTb YMCHUSA TMPUMCHATH ITOJIOKCHHA TCOPUHU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIA OOBSICHEHHSI 3aBUCHMOCTH CBOICTB B€HICCTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHUA MAaCChl BCUICCTB;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (UIHUYCCKUE W
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEJICTABUTEIICH PA3TMIHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, ameTuieH, OyrtaaueH-1,3, merunOyraauen-1,3, OeHsodn,
METaHOJI, 3TAHOJ, THJICHTIINKOIb, TIUIEPUH, (SHOJ, aleTallbJeTU/l, MypaBbHHAS U YKCYCHAsI
KHUCTIOTHI, TJIOKO3a, Kpaxmall, Ie/I003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKIYy HUMH yYPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHHUKHM YIJIIEBOAOPOIHOIO ChIPbS
(HedTb, TPUPOJHBIA Ta3, Yrojb), CIOCOOBI HUX MEpPepadOTKH U MPaKTUUYECKOE MPUMEHEHHE
MPOJYKTOB NEPepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS 10 XMMUYECKUM YpaBHEHHIM
(Macchl, 00bEMa, KOJTMUYECTBA HCXOHOTO BEIIECTBA MITH IIPOIYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIIECTB
WIY TIPOJTYKTOB PEAKIIUN);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaJCTh CHUCTEMOM 3HAHMK 00 OCHOBHBIX MCTOAAaX HAYYHOI'O
MMO3HaHHsA, HWCIOJbB3YCMBIX B XHUMHH TIIPpH H3YUCHUHW BCHICCTB W XHUMHYCCKHUX SIBICHUH



(HabmofeHne, W3MEpeHHe, HKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS IS IPUHATHUS PEUICHUHA B KOHKPETHBIX )KM3HCHHBIX CUTYALUAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpaBUIIa MOJIb30BAHUS XUMHUYECKON MOCYAO0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE IIPaBUJIa OOPAIIEHUS C BEIECTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIIOJIHATH XHUMHYECKHHA HSKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3YYCHHE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIINN OPTraHNYECKHUX BEIIECTB, ICHATYpaLUs OCIIKOB [P HarPEeBAHHH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MMPABUIIAMH TEXHUKH O€30M1aCHOCTHU MPU 00palleHun
C BEIIECTBAMH M JIADOPAaTOPHBIM O0OpPYIOBaHMEM, MHPEICTABIATH PE3yJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX pEaKIUi U (popMynupoBath
BBIBOJIbI HA OCHOBE ITUX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMAIHIO,
[0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUN COOMIOAATh IpaBWJIa HKOJIOTMUYECKU LEeIecoo0pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATEIHHOCTH B LENSIX COXPAHEHHUS CBOETO 3[0POBBS U
OKpY’Karollled MPUPOIHOM cpenibl, OCO3HABaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MbI
ONpeeNEHHBIX OpPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax crnocoObl YMEHBUIEHUS] M MPEJOTBPAIIEHUs UX BPEJHOrO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIA 06yqa101u14xc>1 C OI'pPpaHUYCHHBIMHU BO3MOKHOCTSAMHU 3J0pPOBbiA: YMCHUC IIPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOaXx IMO3HAaHHWA BEIIECTB U XUMHUYCCKUX SIBHGHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYJAFOIIUXCS: YMEHHE UCITOJIb30BATh PEIbe(DHO-TOUCHHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumMmudeckux Gopmys.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaunmenoBaHue pPasacsioB U TCM MTPOTpaMMBbI KoauuectBo yacoB

n/m Bcero  KontponbHbie
paboThl
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4YecKOi XUMHUH

1.1 IIpenmer opranuueckoil xumuu. Teopus crpoeHus 3
opranuyeckux coenuHenuii A. M. bytieposa

Hroro no paszneny 3
Pasnen 2. Yraesomnopoast

2.1 TlpenenvHbIe YTIEBOIOPOABI — AIKAHBI 2
2.2 HenpenenbHble YII€BOAOPOIbI: AKEHBI, AJIKaUEHbI, aTKHHbI 6
2.3 Apomarudeckue yriieBoJI0pO/Ibl 2
2.4 TlpupoaHble HCTOYHHUKH YTIEBOAOPOAOB U UX nepepadoTka 3
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHU st

3.1 Chuptsl. ®enon 3

[IpakT
pac



No HaunmenoBanue pa3zienoB U TeM NporpaMMbl

/o

3.2 Aunpaeruasl. Kap6oHoBbie kuciaoThl. CiioKHbIE 3HUPEI

3.3 VYrueBonsl
Hroro no pazneny

Pasznen 4. A30Tc011ep)lcamne OpPrauHnveCKue COCAUHECHUs

4.1 AmwuHbl. AMUHOKHCIIOTHL. benku

Hroro no pazneny

Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
5.1 [IInactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne HanmMeHnoBaHue pa3aciioB U TCM IIPOrpaMMbl

n/o

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

1.1 Crpoenue atomoB. Ilepuoanueckuii 3akoH u Ilepuonnueckas
cucreMa xuMudeckux 3jaemMeHToB /1. 1. Menaeneena

1.2 Crpoenue BemecTBa. MHOrooOpa3ue BeIeCTB
1.3 Xumuueckue peakiuu

Hroro no pasneny

Paznen 2. Heoprannuyeckasi XumMus

2.1 Metamisl

2.2 Hemeramisl

2.3 CBs3b HEOPraHUYECKUX U OPTAHUYECKUX BEIIECTB
Hroro no pasneny

Pazgen 3. Xumus u :Ku3Hb

3.1 Xwumus u KHU3Hb

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne Tema ypoxka
n/m

1 IIpenmer opraHudeckoil XuMHH, €€ BOSHUKHOBEHUE, PA3BUTHE U

3HA4YCHHUC

2  Teopus cTpoeHHs opraHudeckux coenunenuii A. M. bytieposa,

€€ OCHOBHEIE ITOJIOKEHUSA

3 Ilpencramnenue o KraccUPUKAIIHA OPTaHUIECKUX BEIIECTB.
Homenknarypa (cucreMatuyeckasi) U TPHBHAIbHbBIE Ha3BaHUS

OpraHNYECKHX BEIIECTB
4 AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUHN PSJT

KonnuecTtBO yacoB

Bcero  KoHnTtposbHbIE
paboThI

34 2

[TpakT
pad

KomnyectBo yacos

Bcero KoHTposbHBIC
paboTsl

34 2

Ipa
]

KoanuectBo yacos

Bcero KoHnTtponbHbIE
paboThl
1
1
1
1

[IpaxTu
pabo



n/n

oo N o O1

10

11
12
13

14

15

16
17

18
19

20
21

22

23

24

25

26
27

28
29

30
31

Tema ypoka

MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTENH AIIKAHOB
AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA
DOTUJICH U TPOINUIIEH — MPOCTEHUIINE MPEACTABUTEIHN AIKEHOB

[Tpaktuyeckas padora Ne 1. «[lomyueHue sTuieHa U U3yYeHHE
€ro CBOWCTB»

Ankanuensl. byraauen-1,3 u metmiOyranguen-1,3. [Toayuenue
CUHTETUYECKOT0 KayuyyKa U Pe3UHBI

AJKHUHBL: COCTaB M 0COOCHHOCTH CTPOSHUS, TOMOJIOTUYECKHIA
pAal. ALIETUIIEH — MPOCTEUIHNI MPEACTaBUTEIb AIKHHOB

Brruncnenus no ypaBHEHUIO XMMHUYECKOM peakiuu
Apenbl: 6eH301 ¥ TOyoJ. TOKCHYHOCTh apeHOB

I'eneTnyeckas cBs3b YHJIEBOAOPOAOB, IPUHAJICKAIIUX K
Pa3JIMUHBIM Ki1acCaM

[IpupoaHbIe HICTOUHUKH YTIEBOJIOPOAOB: IPUPOAHBIN a3 U
MOMyTHBIE HEDTAHBIE ra3bl, HE()Th U MPOAYKTHI €€ epepaboTKu

[IpupoiHbIE ICTOYHUKH YTJIEBOJOPOAOB: IPUPOAHBIN ra3 U
MIOITYTHBIE HEQTSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu

Kontponbnas paboTa no pazaeny «YTriaeBogopOab»

[IpenenbHbIE OTHOATOMHBIE CITUPTHI: METAHOJ U STAHOJI.
Bomoponnas cBs3b

MHoroatoMHbI€ CIIUPTHI: STHJICHIJIMKOJIb U TNIMOCPUH

®DeHoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKHE U XUMUUYECKHUE
CBOMCTBA, IPUMEHEHUE

Anpaerunpl: GopMalIbICTH U alleTAIbICTH . ALIETOH
OnHOOCHOBHBIE TIPe/IeNIbHBIE KAPOOHOBBIE KMCIOTHI: MypaBbUHAS
U YKCyCHast

[TpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTEI»

CTeapI/IHOBaSI " OJICMHOBAA KUCJIOTHI, KaK NPECACTAaBUTCIIN
BBICHIHUX Kap6OHOBI>IX KHUCJIOT

MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe
JNIEUCTBUE

CrnosxHble 3¢Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
I'uaponns cnoxHbIX 3¢pupoB

)KI/IpLIZ ruapoJn3, IpuMCHCHHUC, Ouonoruyeckas POJIb KUPOB

YrneBoasl: cocTas, Kiaccudukaius. Baxxueiinme
MPEeACTaBUTENN: TIIOK03a, GPYyKTO3a, caxapo3a

Kpaxmai u 11eju1t05103a Kak IpUpOJHBIE TOJINMEPEI

Kontponbnas padota no pazaeny «Kucmopozaconepxarine
OpraHUYeCcKUe COCTUHEHUS»

AMUWHBI: METHJIAMWH M aHUJIUH

AMMHOKHUCIIOTEI KaK aM(l)OTCpHBIe OpTraHU4Y€CKUC COCINHCHUA,
uX OMOJIOTHYECKOE 3HAUYECHHE, Ilerrrunpr

e

KonnuecTtBO yacoB

Bcero KoHntponbHbie

paboThI

[TpakTu

pabo



KonnuecTtBO yacoB

No Tema ypoka
Bcero Kourtponsubie — IIpakTtue

n/n

paboThI pabo
32 Benku Kak MpUpPOTHBIC BBICOKOMOJICKYISIPHBIE COSIMHEHUS 1
33 OcHOBHBIE IOHATHS XMMUU BBICOKOMOJICKYJISIPHBIX coeAuHeHn 1
34 OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COeAUHEHUH. 1
[TnacTtmaccel, KayuykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

MHTEPHET
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