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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHOBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanum B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEBLHOM MPOTpaMMbl CpeAdHEro oOIero o6pa3zoBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3zanusx Poccuiickoii
Qdenepanuy, pealu3yOIIUX OCHOBHbIE O0Opa3oBaTeIbHBIE MPOTpaMMbl, U
OCHOBHBIX TMoyoxkeHud «Crpareruu pa3BUTHUs BocnUTaHus B Poccuiickoi
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMmbl IO XUMHUHU, K ONPEACTCHUIO
oOwiel cTpareruu o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSL OOYUAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss ®I'OC COO o B3auMoOOYCIOBICHHOCTH IIEJICH,
COJIEp’KaHMs, PE3yJbTaTOB OOy4YeHUss U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4aemMoe BBITTYCKHUKAMHU
o011eo0pa3oBaTeIbHOM  OpraHu3alluy, SBJISETCS HEOThEMIIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIMM ATallOM pead3aludh  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
[EJOCTHOM CHCTEME€ XUMHUYECKOro o00pa3oBaHUsA. T I[EHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJI0BeKa, a TaKXe JKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHue
oOy4Jaronuxcsi Ha ypoBHE CpelHEro o0IIiero oopa3oBaHus CpelICTBaMH y4eOHOTO
npeaMera «XUMHS», COJIEpKaHUE M TMOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nporpaMMe IO XMMHUU C Y4Y4€TOM cCHeuu(UKUA HAayKH XUMUHU, €€ 3HAYCHUs B
NO3HAHUU TPUPOJbI U B MaTE€pUATIbHOMW KU3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0ImuXx 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOylO poJib B
COBPEMEHHOM LMBHWJIM3AIMU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPECTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
OPUPOIBl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU MPUMEHEHHUSL.



TecHO B3aMMOJIEWCTBYS C APYIMMH €CTECTBEHHBIMU HAyKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJla W >KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUSA KaK Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBjieHa HAa pEUICHUE
rJI00aNBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLIUIIAMH CPEIHEro OOIIero
oOpazoBanus cojepkanue npeamera «Xumus» (10—-11 kimaccrel, 6a30BbI ypOBEHB
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYK0 MM JJid BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, MPOJOJKCHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBimsomUMH  npeaMeTa  «XUMUs»  SBISAIOTCS  0a30BbIe€  KYpChl —
«Oprannyeckas xumus» U «OOImAass M HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMaA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUUN U3 OOIIeH XUMUU) U
opranndeckoy xumuu. GopMUpOBaHME NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 0O€cCleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOI000pas3us
BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranunueckas xumusi» U «OOmas u
HEOpraHuveckas XUMUs» cQopMUpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaiga M OO0yClIOBIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAesEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHMHM BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCUYECKOW TEOPHUU CTPOEHHUSI OPraHUYECKUX
COCAMHEHNI, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB O CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIUHEHMI. B Kypce OpraHndecKkoM XUMHM IIOJYYalOT pa3BUTHE
c(hopMHpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepPBOHAYAIbHbBIC
MPEICTABICHUS] O XUMUYECKOM CBA3M, KIacCU(UKAIIMOHHBIX NMPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKOU PEAKLINH.

[log HOBBIM yrjioM 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs H3yYEHHbIH Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEJCHHS O BEIIEeCTBaXx U
XUMHuYeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlasi U HeOpraHuveckas
XUMUS» O00y4aromUMCs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJO0JIOTUYECKUX TO3UIUH,



riyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
0000111ar01Iel 10 O0BACHSIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHUN O Ba)KHEMIIKMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XMMHUYECKHX PEaKIHSIX, UX CYUHOCTH U
3aKOHOMEpPHOCTAX NPOTEKaHus JomnoyHseTca B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJIEpP)KAHMS, HMEIOIIMMHU KYJIbTYPOJOTUYECKUN W MPHUKIATHON
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHMMAaHHUIO B3aMMOCBS3UM XUMUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEJILHONM W IMPAKTHYECKOU
JESTEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBaXXCHHsI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPHUIIOKEHUUA XUMHH, TOMOTAIOT
BBIIIYCKHUKY OPHUEHTHPOBAaThCA B OOIMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH MHGOpPMAIUIO U
OpPUMEHATh €€ U1 TONOJHEHUsS 3HaHWi, pEelIeHUs WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 33/1a4. B 1enom copep:kanue yueOHOro
npeaMmera  «XUMHUSD  JAaHHOTO  YPOBHS  M3YyYE€HHMs] OPUEHTHUPOBAHO  Ha
(dopMupoBaHrue y 00yYaromIMXCs MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMaHUS
¢unocopckux HAEH, TaKUX KaK: MaTE€pUAIbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHUEM, TI03HABAEMOCTh TMPUPOJHBIX SBICHUNU MYyTEM OJKCIEPUMEHTA W
pellleHHs TNPOTUBOPEUMH MEXAy HOBBIMU (akTaMHM UM TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PELIEHUH 3KOJOTUYECKHX MpoldiieM, a
TaK)ke Mpo0JeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHUsI HOBBIX
TEXHOJIOTUU U MaTEpPUAJIOB.

B miaHe pemeHus 3agad  BOCIMTAHMS, Ppa3BUTHUS U COLMAIA3ALUU
oOy4Jaronuxcsi TPUHATBIE NPOrpaMMOM MO XWMHHM MOJIXOIbl K OINPEICICHUIO
colepkaHusi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMUpPOBAHUE
YHUBEPCAIbHBIX Yy4EOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAUYCHHE IS
pa3IMYHBIX BHUJAOB JIEATEIBHOCTU: pEUIEHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTKn uH(popMau, HEOOXOAUMBIX JJIS MPUOOPETEHHUSI OIbITA TPAKTUYECKON
U HCCIEOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenojaBaHHMs XMMHM KakK Ha YpPOBHE OCHOBHOI'O OOILEro
0o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, MPU ONpPECICHUN
coJiepKaTeIbHOW XapaKTEepPUCTUKHU IIeJied HW3Y4YeHHUs MpeIMeTa HaIpaBiICeHUEM
HNEPBOCTENEHHON 3HAYMMOCTU TPAAUIIMOHHO MPHU3HAETCS (OPMUPOBAHUE OCHOB
XMMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NeSATEIbHOCTH Y€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKH 3pPEHUs TAaKOM MOAXOJ K OIpEACNICHUIO Ielied H3yuyeHus
IIPEIMETA SIBIISIETCS BIIOJIHE ONPABJAAHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMHM LEISIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBre (10 —11 ki1.) sBASIIOTCS:

e (opmupoBaHMe CcHUCTEMbl XMMHUYECKUX 3HAHUM KAk  BaKHEHIIeH
COCTaBJISIIOIIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOIi
JeKaT KII0YEBbIE MOHATHUS, (PyHIAMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M IMMOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011eHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIIEHHE C HUCTOpUEH
UX pa3BUTUS U CTAHOBJICHMS;

e (opmupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHUi, HEOOXOAMMBIX [JIsi MpUOOpeTeHUs
YMEHHM OpUEHTUPOBAThCA B MHpE BEIIECTB M XUMHUYECKHX SBJICHMH,
MMEIOIIKX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JEATENBHOCTH, CBSI3AHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XMMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MPaBHII
0€301acHOro OOpalIeHNs C BELECTBAMM.

Hapsiny ¢ atuM, copepxkaTenbHas XapaKTepUCTUKa LeJIed U 3a/1ad U3y4eHus
IpeaMeTa B IPorpaMMme 1Mo XMMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMHU B CHCTEME CpellHero oduiero oopazoBanus. CeronHs B
OpernojaBaHUM XUMUUM B OOJblIel CTENeHH OTAAETCA  MPEeANoYTEeHUE
INPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusi OOy4YeHHUs, OpPHUEHTHPOBAHHOM Ha
IOJATOTOBKY BBIMYCKHUKA 00IIE00pa3oBaTEIbHOM OpPraHU3alvy, BIAJCIOUIETO HE
HAaOOpOM 3HaHUM, a (YHKIMOHAJbHOW TI'PAaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHBHOT'O IOJIYYEHHUS! 3HAHUM M NPUMEHEHUS UX B PEabHOW KU3HU
JUTSl peLIEHUS] TPAaKTUYECKUX 3a]a4.

B cBA3M ¢ 3TUM mpu U3y4yeHUM IMpeameTa «XHMHUS» JOMUHUpPYIOIIEe
3Ha4Y€HUE MPUOOPETAIOT TAKKE LIeJIM U 3a]]a4M, KaK:

ajanrtanus o0y4aromMxcs K yCIOBUSM JIMHAMUYHO Pa3BHUBAIOIIErOCs MHPA,
dopMupoBaHHe  UHTEIJICKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX
IPUMEHEHUEM;

dopmupoBaHre 'y OOy4arOmIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIOYEBBIX
KOMITETEHLIUI), HMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE JUISl Pa3IMYHBIX BHJIOB
JESTEIbHOCTH: PELIEHUs Mpo0sieM, MOUCKa, aHaiuu3a U o0paboTku MH(popMaluy,
HEOOXOUMBIX I TNPUOOPETEHUS OIbITa JAEATEIbHOCTH, KOTOpas 3aHHMaeT
Ba&)XHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe s OLUEHKH C MO3ULUI
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOAHYIO CPELY;



pa3BUTHE I03HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
COCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBbHO IPUOOPETATh HOBBIE
3HAHUA 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIOIB30BATh
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJOTHUU JUIsl TIOUCKA M aHaJn3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO CO/IEPIKAHMUS;

dopmMupoBaHre U pa3BUTHE Y O0YUYAIONINXCSA aCCOIMATUBHOTO U JIOTUYECKOTO
MBILIUICHUS, HAOII0JaTEIBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPH IUIAHUPOBAHUM U MPOBEACHUH XHMUYECKOTO
AKCIIEPUMEHTA;

BOCIIHUTaHUE Yy OOy4arommxcs YOeXKIEHHOCTH B TyMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWMHUH, €€ BAXKHOW POJHM B PEIICHUH TIO0ATBHBIX MPOOIEM
paloHaIbHOTO MPUPOAOIOJIB30BaHNUS, IOTIOJIHEHUS SHEPreTHYECKUX PECYPCOB U
COXPaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHONICHUS K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOpPETeHHs OIMbITa
WCTIONIb30BaHUsl TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPaMOTHBIX PpEIICHWA B
CUTYaLUsX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMU.

B yueOHOM miaHe cpeaHero oOwiero oOpa3OBaHMS MPEIMET «XUMUD)
6a30BOr0 ypOBHS BXOIUT B COCTaB MpEAMETHON obnacti «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD».

OO6miee 4nco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oduiero odpazoBaHusi, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B HEJICITIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmet oprannveckoil XUMuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BellecTB. [omornorusi, wu3zoMmepus. XuMUYecKas CBSI3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKHUX COEJUHEHHUM (CUCTEMaTHdecKas) W TPUBUAJIBHBICE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX IPEBpaICHUN:
O3HAaKOMJIEHME ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HaOIIOACHUE U
OMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeTaH W 3TaH —
POCTEUIINE TPEICTABUTEIN AQJIKAaHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHus] W TOPEHHUs), HaxXOXJICHUE B MPUPOJE, TOJIYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPOMWIEH —
POCTEUIINE TIPECTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApaTallid, OKHUCJICHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 m merunOyrtaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— TMPOCTEHIINIA TPEICTABUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THUpaTallUU,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAy4YeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBsI3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIUMUA K
Pa3IMYHBIM KJIacCaM.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yroab», MOAETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJAOB U
raJIoreHONPOU3BOJHBIX, TPOBEJACHUE TPAKTUYECKON PabOThI: MOJIyYeHHE ATHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,

00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIISCTB UIIN MPOAYKTOB PEAKIINH ).

Kucaopoacoaep:xkammue opranu4eckue coeJuHEHUs

[IpenenbHble OMHOATOMHBIE CHHUPTHL. METaHON H STAHOJ: CTPOCHHE,
bu3nyeckue M XUMHUYECKHE CBOMCTBa (peakIMd C AaKTUBHBIMH METaJIaMH,
rajJjoreHOBOJIOPO/IaMHU, TOpPEHHE), NpUMEHEHHe. BomopojHbie CBSI3U MEXKIY
MOJIEKYJIAMU CIUPTOB. J[eliCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEIOBEKA.

MHOroaroMHble  COHUPTHL. JTUJICHIJIUKOIbL W  TJULEPUH: CTPOECHHE,
dbu3nyeckue W XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIETOYHBIMH
MeTaJUIaMH, KauyeCTBEHHas peakiids Ha MHOTOaTOMHBIE cnupThl). JleiicTBue Ha
Opra”u3M 4esnoBeka. [[pumMeHenne rmuuepruHa u STUIICHT KOS,

®deHoI: CTPOEHUE MOJIeKYJbl, (U3UUYECKHe U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue genona.

Anpaeruapl U kemowuwvl. Dopmanpaerus, aueTAIbACTU: CTPOCHHE,
bu3uyYecKkre U XMMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), MOJyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIC KHUCIOTHI. MypaBbuHaAsA W
YKCyCHasi KHCJIOTBI: CTpPOCHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue A Kjacca KUCIIOT, peakius dTepuuKaiim), nojiydeHue U MpuMeHeHue.
CreapuHOBasi M OJICMHOBAsl KUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHCJIOT. Mblj1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

Cnoxuble »(QuUpbl Kak MOPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb )KUPOB.



VYrneBoabl:  cocTaB, KiIacCHU(pHUKalus  YriIeBoJoB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XMMUYECKHE CBOICTBAa (B3aUMOJEWUCTBUE C
ruapokcuaom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruyeckas posb. Potocunres. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupojHbie noaumepbl. CTpoeHue Kpaxmalia u
neunono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
pOBe/IeHHE, HAONIOJCHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaernnos (oOKUclIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(ll), B3zammomeicTBUEe Kpaxmana C HOJOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WJIK IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHUSI.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyueckue coeauHeHus. dusndeckue
U XUMHUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe rimiuHa). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kKak npuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPUYHAsT M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOIIN3, ICHATYpallsl, KAYECTBEHHBIE peaKIMy Ha OCIIKU.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
HaOJIIOICHUE U ONKMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: J€HATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHSATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIH, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHHN —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIHS.

DOKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H.



Peanuzanus MexxnpeaMeTHbIX CBS3€M MPU U3YYEHUH OPraHUYE€CKOW XUMUH B
10 xnacce ocylIecTBISETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTUW, TaK W TMOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIsI OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'O 1IUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYUHBIN (PakT, TUTIOTE3a,
3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccu(ukauus, NepuoIuyHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusuka: Marepusi, DHEprus, mMacca, aroM, DJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe,
doTtocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (O€IKW, YIJIEBOJIbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHOnmorus: INHUILEBbIE MPOAYKThI, OCHOBBI PAalMOHAIBHOIO IHUTAHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHMS
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJAMETHbIM W  TpeaMeTHbM). HayuHo-meTonuyeckoit OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUSI MPOTPaMM CPEIHEr0 OOIIero
00pa3oBaHUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBeTcTBUM € CHCTEMHO-AESATEILHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTra «XuUMHS» Ha YPOBHE CPEIHEro
o6mrero o0pa3oBaHuUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAAUIIUK Oa30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU IE€JI0CTHOM
CHUCTEME XMMUYECKOr0 00pa30BaHUs;

HaJM4Yue MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpEeAMeTa «XHUMHs» JOCTUTAIOTCS B
€MHCTBE Y4YeOHONl M BOCHHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HealaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  IpOIlEcCcam
CaMOITO3HAHUs, CaMOpPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMBITa MO3HABATEILHON M TMPAKTUYECKON J1€ATEITHLHOCTH
o0yyaromuxcs Mo peanu3aluy IPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpamaaHCKOro BOCIUTAHMS .

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

IPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBujiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH MpPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PELICHUN yYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMATb MOTHUBBI, HAaMEPEHMs, JOTHKY U
apryMEHTHI IPYTUX IPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEJIUI0
OT€UYECTBEHHON XMMUH,;

yB@XEHUS K TMpOIlecCy TBOpPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUS HayKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMNOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa M I03HABaTEIbHBIX MOTHBOB B IIOJYYEHHUH M TOCIEAYIOIIEM
aHajau3e MHPOPMaLUU O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUWE M MOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IOCTYIIKOB;

4) dpopmMupoBaHuS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3J10POBBIO;

coOIO/IeHHsT TpaBujl OE30MacHOro OOpallleHUusT C BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHMMAaHUs LEHHOCTH IPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOTO MOBEICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

OCO3HaHUs MOCIEACTBHIA W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YIOTpeOieHUs
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIE€OBATEIbCKOM
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAAX
NesTENbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTME B PCIICHHM NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY M3yUCHUIO MPOodeccruil pa3TudHoro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TpyJia U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOH TpPaeKTOPUH
obpazoBaHus, Oyaymiel mpodeccur W peaau3alid COOCTBEHHBIX >KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIECO00Pa3HOr0 OTHOIICHUS K MIPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOT'O  HENPUSTHS JCUCTBUN, MPUHOCAIIUX Bpel OKpYKarolen
NPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArOMpHATHBIE JKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIBITA JeATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSTH HUJEOJOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbOpMUPOBAHUM PAIMOHAJILHOIO HAyYHOTO MBIIUJICHUS, CO3JaHUU I€JIO0CTHOTO
NpEACTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu TpobJieM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAUUMOCTH XUMHUHM JUIsI COBPEMEHHOM
IUBWIN3ALUU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUagbHON KYJBTYpPBhI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPIeTUYCCKOM, MUIIICBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECTICYCHUN YCIOBUU
YCHEUIHOTO TpyAa M DOKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
00IIIeCTBA;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTU: TIOHUMAHUsI CYIIHOCTH METOJOB
MIO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHWS JIJIS aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
ITPOUCXO/ISIINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONIUXCS JAHHBIX C IO IONTY4YCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHMA 1O XUMHUH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pasIUYHBIX cepax MpodecCHOHATHHON
JeSTETHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yabTaThl OCBOCHMsI Y4eOHOro IMmpeaMera «XHUMHUs» Ha
YPOBHE CpPEAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwusi, BEIIECTBO, YHEPIUs, SIBICHUE,
npoliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHus, UCCIIE0BaHNE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U IpYTHUE);

yHHUBEpCaJbHble yueOHbIe NEHCTBUS (MO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC,

pEryJIsTUBHBIE), o0ecrieunBaIne dbopmupoBanue (GyHKIMOHATBHON
IPAaMOTHOCTH M COLUANIbHON KOMIETEHIIMU 00yYaronInxcs;
CIIOCOOHOCTB o0yyarommxcs UCII0/Ib30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAIbHBIE y4eOHbIE
NEUCTBUSA B IIO3HABATEIBHON M COLIMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE pPE3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAIBHBIMU
y4eOHbIMU  TO3HABATEJNbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSITUBHBIMU
NEUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue AeCcTBUSI:

CaMOCTOSITENIbHO  (hopMynHpoBaTh W aKTyaJU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCIATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTUKEHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH € ITIOCTABICHHBIMU LIEISIMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEJATh XAPAKTEPHBIE NMPU3HAKU TOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUSI OT/IETBHBIX ()aKTOB U
SIBJICHUM;

BHIOMpATh OCHOBaHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaKINii;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPECTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMUUYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIC MOJEJIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBHSI:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMYIHMpPOBaHHBIE BOIPOCHl B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOJI0M
poIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (QopMyIupoBaTh
000011IeHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOECIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
NEATEeIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO pa3IM4YHbIX
METOJ 0B MTO3HAHMUSI.

3) pabora ¢c nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
peJICTaBIICHHUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU MOUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMalbHYI0  (OpMy  MPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, 800pEeBHATYPbI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaIJIIHOCTH.

OgyageHne YHHUBEPCATbHBIMA KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEl pe3ylbTaTOB IO3HABATENIBHOM NIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKOW paboThI MO HCCIEI0BAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajau3aliuy y4eOHOTo MpoekTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3yJibTaTaM NPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULMUU B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aieHNEe YHUBEPCATbHBIMHU PeryJIsTHBHBIMH ACHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMIOJJHEHUH YYE€OHbIX M HCCIEIAOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHAJIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBIISIOINICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, POJIM XHMUUA B IIO3HAHUU SIBJICHUU



Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHHS TPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOITIOJIATAIOIINE TIOHATHS (XMMHYECKUH JJIEMEHT, aToM, DJJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIIPHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaII€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHus, U30MEPbl, TOMOJIOTHYECKUIN PsJI, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJ] U a30TCOJAEpXkAIINe COCAMHEHHUS, MOHOMEp, IMOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHsI CTPOSHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYCCKUN SI3bIK XUMHH, MHPOBO33PEHUYCCKUEC 3HAHUSA,
JeXalle B OCHOBE MOHMMAaHUS MPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKHUE CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHUU U
0€30macHOM HCIIOJIh30BAaHUN BaXKHEUITUX OPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN JACATCIBHOCTH YEIIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHUM BBIABIATH XapaKTEpPHbIE MPHU3HAKH TOHSTHUH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TOHITHUS TPU
OTMCAHUM COCTaBa, CTPOCHMS M MPEBPAIICHUI OPTaHNIECKIX COSAMHEHHI;

c(hOpPMHPOBAHHOCTh YMCHHH HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIHMKY JIJIS
COCTABJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKMX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEaAKIUH,
U3TOTABIMBATH MOJCIH MOJIEKYJ OPTraHWYECKUX BEIIECTB ISl WILTIOCTPAIIMA WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIICKHOCTh H3YUYECHHBIX
OpraHWYECKUX BEMIECTB MO0 KX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne coeauHeHuil (yTIeBOJOpOIbI, KUCIOPOJ U a30TCOAepIKalue
COCIMHEHMS, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JlaBaTh MM Ha3BaHUS IO
cucrematudeckord Homenkinarype (IUPAC), a Taxke NPUBOJIUTH TPUBUAJILHBIC
HA3BaHUSI OTJCIBHBIX OPraHWYECKUX BEMIECTB (ITHJICH, MPOTMIICH, AalleTUJIEH,
ATUJICHTIIUKOJb, TIUIEpHH, (HEeHO, (PopManbaerui, amneTalbIerHa, MypaBbUHAS
KHCIIOTa, YKCYCHAs KUCIIOTa, OJICMHOBAsI KUCIIOTA, CTE€ApUHOBAsI KMCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

c(OPMHPOBAHHOCTh yMEHHUS ONPEACISITh BHUABI XUMHUYCCKOH CBS3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(OpMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
dusznueckue M XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENCH pPa3IMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWUJICH, alleTUJICH,
Oyraauen-1,3, metunbyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIMIepyH, (EeHo, aleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMIHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIMH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMy;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
Ceipbs (HedTh, TPHUPOTHBIA Ta3, Yyrojib), CIHOCOOBI WX MEepepabOTKH U
PaKTUYECKOE TPUMEHEHHE MMPOAYKTOB IMepepaboTKH;

c(OpMHPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOIYKTa
peaKkmuy IO W3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU TIPOYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh yMEHHUH BIAJIETh CHUCTEMON 3HAaHUKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNe, M3MEPEHHUE, IKCTICPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIB30BaTh CHUCTEMHBIC XUMWYCCKHC 3HAHUS JUIA TPUHATHS PCIICHWHA B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMUYECKOM
MOCY/ZI0OM U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMHU TIO BBITOJHEHHUIO J1a00pPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOPMHPOBAHHOCTh yMEHUH TUIAHUPOBATh W BBINOJHATH XUMHYCCKHUI
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M W3YYCHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKIUU OPraHuYeCKUX
BEIIECTB, JCHATypalusi OCIKOB NMPU HArpEeBaHWM, IBETHBIC PEAKIUU OEIIKOB) B
COOTBETCTBHUM C TMPAaBWJIAMH TEXHUKH OE30MaCHOCTH TIpU OOpaIIeHUU C
BELIECTBAMU U J1AOOPATOPHBIM O0OpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpPUMEHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GopMyIUPOBATH BEIBOBI HA OCHOBE dTHUX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XHUMHYCCKYIO
uH(opMaIuIo, MOIYy4YyaeMyl U3 pa3HbIX HCTOYHHUKOB (CpeliCTBa MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3ACHCTBUS Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMas cMbIca Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIleHUs HX BPEIHOrO0 BO3JEHCTBUS Ha OPraHU3M
YEJIOBEKA,

JUIs OOYYArOIIUXCs ¢ OrPaHUYEHHBIMHA BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
IPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITIO3HAHWS BEIICCTB U
XUMHYECKUX SBJICHUML;

JUISL CJIENBIX M CJIIA0OBUISIIMX OOYYalIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiis mis 3anmucu XuMHUYeCKuX

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumMeHoBaHue pa3ieioB U TeM (uudpoBble)
Ne ni/m P Kontpoasnsie | IlpakTnuyeckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchl
Pasnea 1. TeopeTndyeckne 0OCHOBBI OPraHNYeCKOH XUMHH
[IpenmeT oprannueckoit xumuu. Teopus
. but6mmoreka [IOK
1.1 CTPOCHHMSI OPTraHUYECKUX COSTUHEHUN A. 3
https://myschool.edu.ru/
M. bytieposa
Hroro no paszueny 3
Pa3pnen 2. YriaeBogopoabst
but6mmoreka [IOK
2.1 [IpenenbHBIC YTIEBOAOPOIBI — aJTKaHbI 2
pe Y HOPOA https://myschool.edu.ru/
29 HenpenensHble yriieBOgOpOALL: aJIKEHBI, 5 1 bu6mmoreka [IOK
' alKaJMeHBbl, aTKUHBI https://myschool.edu.ru/
but6mmoreka [IOK
2.3 ApomaTuiecKkue yTiieBO0POIbI 2
P Y AOPOA https://myschool.edu.ru/
54 [TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1 bubnuorexa IIOK
' uX repepaborka https://myschool.edu.ru/
Hroro no pazueny 13
Paznen 3. Kuciaopoaconepskamue oprannieckme coeuHeHUs
3.1 Criupter. ®enon 3
Anpaeruasl. KapOoHOBBIC KHCIIOTHI.
3.2 JCTIVIEL 24P 7 1

CrnosxHbie 3(upsl



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

3.3 VYrneBoasl 3
Hroro mo pazneny 13
Pa3pnen 4. A3orcoaepaxaiue opranudecKkue coeIMHeHUs

4.1 AMUHBI. AMUHOKHUCIOTHL. beiku 3 bubmmorexa OK

https://myschool.edu.ru/

Hroro mo pazneny 3
Paspnen S. BoicokoMoJIeKy I pHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 Eg:g;ﬁ:iﬁ;j&ﬁuw/
Hroro o pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie | IlpakTuueckue
n/n Bcero H3yuyeHusi  o0pa3oBaTeIbHbIE
padoThbI padoTsI
pecypcsl
1 IIpeamer opraHu4eCcKO XUMHUH, €€ 1 bubnmnorexa HOK
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopust cTpoeHHsI OpraHUYECKUX
2 coe pHHeHI/II)ﬁ A.M E TIEpOBa, €€ 1 Bubnnorexa LIOK
. VL DYTIEpORa, https://myschool.edu.ru/
OCHOBHBI€ IMOJIOKEHUS
[IpencraBnenue o KIaccuPpUKauu
3 opraHnyeckux BemecTB. HomeHkiarypa 1 bubmuorexa [JOK
(cuctemaTuveckasi) ¥ TpPUBHAIbHbBIC https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bu6anoreka LIOK
TOMOJIOTUYECKUN PAJT https://myschool.edu.ru/
5 Mertan u 3TaH — npocTene 1 bubmmoreka LIOK
IIPEACTABUTENH AJIKAHOB https://myschool.edu.ru/
. bubmuorexa [JOK
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTWIIEH U IPONMIIEH — MPOCTEHIINE 1 bubnmnoreka [JOK
MPEICTABUTENN aJTKEHOB https://myschool.edu.ru/
3 [IpakTuyeckas padota Ne 1. «Ilomyuenue 1 1 bubnuorexa [IOK
ATUJICHA U U3YUYEHUE €T0 CBOKCTBY https://myschool.edu.ru/
9 Aunkanuensl. byranguen-1,3 u 1 bubnuorexa [IOK

metminOyTanueH-1,3. [lonyuyenue

https://myschool.edu.ru/
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CHHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKUHBL; COCTaB U OCOOEHHOCTH
CTPOCHUS, TOMOJIOTUYCCKHIA PSII.

but6moreka [IOK

10
AneTuieH — MpoCTeUInii https://myschool.edu.ru/
MPE/ICTaBUTENb aJIKUHOB
11 Berurcienus no ypaBHEeHUIO bubnmnoreka [JOK
XUMHYECKOW peaKru https://myschool.edu.ru/
12 ApeHsbl: 6eH3011 1 ToyoJl. TOKCHYHOCTD bubnmnorexa HOK
apEHOB https://myschool.edu.ru/
13 ['eHeTnveckas CBsI3b yIiI€BOJOPOIOB, bubnmnoreka [JOK
IIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB:
14 1| pn pOI[HBIf/i ra3 v Imom TZI:Ie He(lej[HBIe bubmmorexa LIOK
pYp Y R https://myschool.edu.ru/
ra3bl, HeTh U MPOAYKTHI €€ epepadoTKu
[IprupoaHbIe ICTOYHUKH YTIIEBOJOPOJIOB:
15 I pI/I poz[HLIﬁ ras u 0ol TI};BIC He(bTI;HLIe buGnnorexa LHOK
pHp y . https://myschool.edu.ru/
ra3bl, HeTh U IPOAYKTHI €€ NepepadoTKu
16 KoHnTponbHas paboTa mo pa3aeny bubnmnoreka [JOK
«YTIeBOAOPOIBI https://myschool.edu.ru/
17 IIpenenbHbIe OMHOATOMHBIE CIIUPTHI: but6mmoreka [IOK
METaHOJI U 3TaHoJ. BoopoiHas cBs3b https://myschool.edu.ru/
18 MHOT0AaTOMHBIE CTIUPTHI: ITHIICHTTUKOJIb bubnmnoreka [JOK
Y TJINLEPUH https://myschool.edu.ru/
DeHOII: CTPOCHUE MOJIEKYJIBI,
. bubmmorexa [JOK
19 buznyeckre u XUMHUYECKUE CBOMCTBA,
https://myschool.edu.ru/
pUMEHEHHE
20 Anpaeruasl: popmManbaeTua u bu6muoreka [JOK

areraabpaerua. AneTod

https://myschool.edu.ru/
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OZIHOOCHOBHBIE MPEICIIbHBIC

bu6anoreka LIOK

21 KapOOHOBBIC KHUCJIOTHI: MypaBbUHAS U
P P https://myschool.edu.ru/
yKCyCHast
29 [TpakTiueckas padora Ne 2. «CBoiicTBa bubmuotexa [IOK
pacTBOpa YKCYCHOM KHCIIOTBD» https://myschool.edu.ru/
CreapuHOBast ¥ OJICUHOBAsI KMCJIOTHI, KaK
23 IIPEICTABUTENN BBICIINX KAPOOHOBBIX bubmorexa LOK
P P https://myschool.edu.ru/
KHCJIOT
24 Mpbl1a KaK COJIM BBICIITUX KapOOHOBBIX bubnmnoreka [JOK
KHCJIOT, UX MOJOIIee JIeHCTBIE https://myschool.edu.ru/
CroxxHbIe 3(DUPBI KaK MPOU3BOIHBIC
$up P bubmuorexa [IOK
25 KapOOHOBBIX KHCIOT. ['uaponus
https://myschool.edu.ru/
CJIOKHBIX 2(prpoB
26 Kupsl: runponus, npuMeHEHHe, bubmmoreka LIOK
Ouosoruveckas poJib KUPOB https://myschool.edu.ru/
YTreBoasl: cOCcTaB, KIacCU(PUKAIINS.
. bubmuorexa [IOK
27 Bakneiimume npeacTaBUTeN: TIIOK03a,
https://myschool.edu.ru/
bpykTo3a, caxapo3a
28 Kpaxman u nemntono3a kak npupoIHbIE bu6mmoteka [JOK
MOJIUMEPHI https://myschool.edu.ru/
KoHTponbHas paboTa mo pasaen
29 «Kng;o ozxco/:ll)e Kalue E FaHI/I}‘IIeCKI/Ie bubnmorexa LIOK
P P p https://myschool.edu.ru/
COCJTMHECHUS»
bub6mmoreka IIOK
30 AMUHBI: METHJIAMHWH U aHUJIUH 1
https://myschool.edu.ru/
AMHWHOKHUCIIOTHI Kak aM(pOTEepHBIE
but6mmoreka [IOK
31 OpTraHUYECKHUE COSTUHEHUS, X

oumoornyeckoe 3HaueHue. [lenTuasl

https://myschool.edu.ru/
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39 benku xak npupoaHbie 1 bubmmoreka LIOK
BBICOKOMOJIEKYJIIPHBIE COCINHEHHUS https://myschool.edu.ru/
33 OCHOBHBbIE OHATHUSI XUMUHU 1 bubnuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COE€IUHEHUN https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a
. bubnuotexa [JOK
34 BBICOKOMOJIEKYJIIPHBIX COSIUHEHUH. 1
https://myschool.edu.ru/
[InacTmaccsl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e Pymsutuc I'.E., ®enpaman @.I'., Xumus. 10 kmacc. — M.: I[Ipocsenienue,
2020

o Xomuenko WN.I'. COopHUK 3a/1a4 ¥ YIIpaKHEHUH TI0O XUMUH.

o Xumus. [TocoOue-penerurop Ajig nocrynaromux B By3sl — PoctoB H//: u3a-
BO «@enunkcy, 2000. 768¢

o XUMMMJS. IloaroroBka k EI'D. Temarnueckne TecThbl. ba3oBbII U
noBeiieHHbIN ypoBHU. 10-11 kmaccer: o pea. B.H./{loponskuna. - PoctoB
H/J1: m3n-Bo Jlernon, 2017. 476 c.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

e ["apa H.H. IIporpammbl 00111€00pa30BaTeNbHBIX YUpPEKICHUN. XUMHS. — M.:

[Ipoceemenue, 2018

e [Iporpamma kypca xumum anas 10—I11 kiaccoB oO1eoOpazoBaTenbHbIX
yupexaennit (aBTopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB) -
M.: IIpoceemenue, 2019

e Paneuxuit A.M. KonrponbHsie padoTsl no xumuu B 10-11 knaccax: nocodue
s yaurens. — M.: [Ipocsemenue, 2019

e Pa6Gouas tetpanb. 10 knace (aBropsl O. C. IN'abpuensn, C. A. Cnaakos) -

M.: IIpocsemienue, 2021

e Terpaab 1s 1a00PaTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 10 kiacc

e (aBtopsl O. C. I'abpuensn, U. B. Axcénona) - M.: [Ipocsemenue, 2021

e XuMmus B TecTax, 3agadax u ynpaxHeHusx. 10 kmacc (aBroper O. C.

INabpuensu, Y. B. Tpury6uak) - M.: Dx3amen, 2021



e KoHTponbHBIE U CaMOCTOSATENbHbIE padOThl MO XUMHH. 10 Kiacc (aBTOPHI

O.C. I'abpuensn, U. I'. Ocrpoymos, C. A. CrnagkoB) - M.: Ok3amen, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

e http://www.chemnet.ru ['azeta « Xumusi» u callT ayig yaurens «5 uay Ha
YPOK XUMHUM

e http://him.1september.ru Enunas xomnekuust [OP: [IpenMeTHast KOMUIEKITUS
«XUAMUD

e http://school-collection.edu.ru/collection/chemistry EctrecTBenHO-HayUHBIE
skcniepuMeHThl: xumus. Komnekuus Poccuiickoro o0mieo0pa3oBaTeabHOTO
nopTaia

e http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

e http://www alhimik.ru Bcepoccuiickast onuMmnuaga mKoJIbHUKOB O XUMUH

e http://chem.rusolymp.ru Opranuueckasi XuMHUsi: JJIEKTPOHHBIN YUeOHUK IS
CpEIHEN IIKOJIbI

e http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: DJICKTPOHHBIN
y4eOHUK

e http://www hemi.nsu.ru OTKpBITBIN KOJIIEHK: XUMUS






