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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K PE3ylbTaTaM OCBOCHMS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnogaBaHus
yuyeOHOro mpenMera «XuMmus» B 00pa3oBaTeNbHbIX opranuzauusix Poccuiickoi
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO1ielt cTpaTerud 00yueHus, BOCIUTAHUS U Pa3BUTH, 00yJarOIIMXCS CPEICTBAMHU
yuebHoro mnpeamera «Xumus» s 10 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO IOITOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pazoBaTeIbHON OpraHU3alvK, SBISETCS HEOThEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpenme. Peanmmsyercss xumudeckoe 00Opa3oBaHHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera «XuMUs», COJEpKaHWE M IOCTPOCHHE KOTOPOIo ONpPENENICHbl B
nporpaMmMe MO XMMHHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell MW NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmiero oopazoBanus B Poccuiickoit deaeparum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/1aHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €AUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMM M BO3MOXXHBIMU 00JIACTAMH NPUMEHEHHS.



TecHO B3aMMOJIEMCTBYS C NPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla U >KU3HU KaxJoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3uJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTHM HampaBlieHA Ha PENICHUE
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBaHus cojaepkanue mpeamera «Xumus» (10 kmacc, 6a30BbI YpOBEHB
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu  mipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl  —
«Opranuueckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJAEPKaHUS, KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHUU IO OPraHUYECKOW XUMUHU.
dopMHUpOBaHUE TAHHOW CUCTEMBI 3HAHUN MPU M3YYCHUU MpeaMeTa 00ecreurnBacT
BO3MOXKHOCTb PAacCCMOTPEHHUSI BCEr0 MHOTO00Opa3vs BEIIECTB HA OCHOBE OOIIUX
MIOHSITUI, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepkanusi KypcoB — «Opranuueckas XuMus» copmupoBaHa B
nporpaMMe MO0 XUMHHM Ha OCHOBE CHCTEMHOIO MOAXOJa K HU3YyYEHHUI0 y4eOHOTro
MaTepuaiia U 00YCJIOBJIEHa MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XUMUH
BEILIECTBA pacCMaTpPUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPHUH CTPOECHUS
OpPraHWYECKUX COEOUHEHUM, a TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHX U
AIIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuu BemiecTB. CBeneHus 00 M3y4aeMbIX B
Kypc€ BEIIECTBAaX MOAIOTCA B PAa3BUTHM — OT YIJIEBOJIOPOJOB JO CIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COeAMHEHUN. B Kypce opraHMueckoil XMMHUU MOTy4aroT
pasBuTHEe C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
MEepPBOHAYATLHBIC TPEICTABICHUS O XHMHYECKOW CBSI3H, KIACCU(UKAITMOHHBIX
MIPU3HAKaxX BEIIECTB, 3aBUCHMOCTM CBOWCTB BELIECTB OT WX CTPOEHHUS, O
XUMHUYECKOU pEaKIUH.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCsl W3YUYEHHBIM Ha YpOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
TEOPETUUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMHUYECKOU pEaKIUH.

Enunas cucrtema 3HaHUM O BaKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOWMCTBAX M NMPHUMEHEHUH, a4 TAKKE O XMUMUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX NPOTEKAHUs JOMOJIHIETCs B Kypcax 10 KiaccoB aneMeHTaMu
COAEPKAHUsI, UMEKIIUMU KyJIbTYpPOJOTUYECKUN W NPUKIATHON XapakTep. OTU



3HAHMS CIIOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBSI3M XUMHUU C JPYTHUMH HayKamH,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIBHON U MPAKTUUECKOU JAEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH
U TIPAKTUYECKUX MPHIOKCHUN XMUMHH, TTIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS
B OOINECTBEHHO W JUYHOCTHO 3HAYMMBIX IMPOOJeMax, CBA3aHHBIX C XHMHEH,
KPUTUYECKA OCMBICIMBATh HMH(DOPMAIIMI0O W TPUMEHATH €€ I ITOMOJHCHHUS
3HAHHH, PEIICHUS HHTEIUICKTYAJIbHBIX U DKCIIEPUMEHTAIbHBIX HCCIIEI0BATCIIBCKUX
3amad. B memom copepkanue y4eOHOTO mpeaMera «XUMHUS» JaHHOTO YpPOBHS
U3YYCHHSI OpPUEHTHUPOBAHO Ha dbopmupoBaHUE y oOyyJarommxcs
MHUPOBO33PCHUYCCKOW OCHOBBI I IMOHUMAaHUS (PUIOCOPCKHX HICH, TaKWX Kak:
MaTepHaIbHOE  CJIMHCTBO  HEOPraHWYECKOTO M OPraHW4YecKoro  Mupa,
00yCIJIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHMEM, MO3HABAEMOCTb
NPHUPOJHBIX SBJICHUN MYyTEM SKCIIEPUMEHTA W PEIICHUS MPOTHBOPECUUN MEXKIY
HOBBIMH (haKTaMHU U TCOPETUUCCKUMHU NPEANOCHUIKAMH, OCO3HAHUE POJIA XHMHH B
pElICHUH  JKOJOTMYECKHX TMpoljeM, a Takke mpodieM  cOepexeHus
OHEPreTUYCCKUX PECYPCOB, CHIPhsI, CO3/IaHHUSI HOBBIX TEXHOJIOTHIH M MaTePHAJIOB.

B 1urane pemieHwms 3ajad  BOCHHMTAHMS, Pa3BUTHS W COIMAIM3AlINU,
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUPOBAHUE
YHUBEPCAJIBHBIX  Y4YEOHBIX JEMCTBUHM, UMEIONMX 0a30BO€ 3HAYEHHUE JUIS
pPa3MUYHBIX BHJIOB JIEATEIBHOCTH: pEIICHHs MpoOsieM, TMOHCKa, aHaiu3a Hu
00paboTku nHGOPMAIIUUA, HEOOXOAUMBIX JIJISI TPUOOPETEHHUS OIBITA MPAKTUYECKOM
U HCCIEAO0BATENbCKON JIESITENIbHOCTH, 3aHUMAIONIEH Ba)XKHOE MECTO B IMO3HAHUH
XUMHH.

B mpaktuke mpemnojgaBaHus XMMHH, KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CpPeAHEr0 00IIero 00pa3oBaHus, IIPU ONPEACICHUN
CoJlepKaTeNIbHOM XapaKTePUCTUKH LeJIe W3Yy4YeHHs TMpeaMeTa HampaBIeHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMUPOBAHUE OCHOB
XUMHYECKOM HAayKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JIESTENHbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LEJIe N3yYEHUS
MIpeIMETa SBISICTCS BIIOJHE OTPABIaHHBIM.

CormacHO JaHHOW TOYKE 3PECHUS TJIABHBIMH IICJISIMH HW3YYCHHS TpeaMeTa
«Xumus» Ha 0230BOM YPOBHE SIBIISIFOTCS

e (QopMHpOBaHME CHUCTEMBl XHMHYECKHX 3HAHUH KakKk  BaKHEHIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KITIOYEBbIe TOHATHS, (DYHIaMEHTATbHBIC 3aKOHBI M TEOPUH XUMUHU,
OCBOCHHE SI3bIKA HAyKH, YCBOCHHE W TMOHUMAHWE CYIIHOCTH JOCTYITHBIX



00001IIeHnII MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX I TMPHOOPETCHUS
YMEHUI OpPUEHTHUPOBATHCS B MHPE BEHISCTB W XUMHUYECKHX SBICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOMN M MTOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CITOCOOOB JACATCIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUYECKOTO O3KCIEPUMEHTAa, COOJIOJICHUEM IPaBHII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, comepikatenbHas XapaKTepUCTHKA IeJIeH U 3a7a4 U3ydCHUS
npeaMeTa B IporpaMMe 10 XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUH
C HOBBIMH TIPUOPUTETAMH B CHCTEME CpeaHero obimero oopasoBanus. CeromaHs B
NpernojaBaHud  XUMHUM B OOJBINEH  cTermeHW OTHAETCS  NPEANOYTCHHE
NPAKTHYCCKOW KOMIIOHGHTE CoOJepKaHUs OOydYCHMs, OPHCHTHPOBAHHOH Ha
MOJICOTOBKY BBIMMYCKHHMKA 00IIe00pa30BaTe/IbHON OpraHW3alliy, BIIAJCIONIETO HE
HAOOpOM 3HaHUWH, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMCHHUSMHU aKTUBHOTO TMOJYYCHHUs 3HAHWW W MPUMCHCHHS WX B PEAbHON KU3HH
JUTSL PEIICHUS TPAKTHUECKUX 3a/1a4.

B cBs3u ¢ 3TMM mpu UM3yYeHHMH TpenMera «XHWMHs» JOMHHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKE TeNIN U 3aauH, KakK:

ajanraiusi 00yJaroImuxcs K yCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
GopMuUpOBaHUE  HWHTEIUIGKTYalbHO  Pa3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY MPUHSATHIO TPAaMOTHBIX
peIIeHN B KOHKPETHBIX )KH3HCHHBIX CUTYAIIMsIX, CBI3aHHBIX C BEIECTBAMHU U HX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMXCS  KJIFOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIIN), MMCIOIINX YHHBEPCATbHOE 3HAYCHHWE IS Pa3jIMYHBIX BHIIOB
JESTENBHOCTH: PeIIeHUs MpoOsieM, MONCKa, aHanu3a U 00paboTku uHGOpMAIIIH,
HEOOXOUMBIX JUIsI TPHUOOPETEHHUS ONBITa JCSITEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [JIs OICHKA C TO3UIIHM
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YUYaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPHOOPETATh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIH30BATh
COBPEMEHHBIC WH(POPMAIIMOHHBIC TEXHOJOTHUU JIJIsl TIOMCKA M aHajdn3a Y4eOHOU H
HAyYHO-TIOMYJISIPHON WH(OPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y OOYJAOIINXCS ACCOIMATUBHOTO U JIOTHIECKOTO
MBIIIIEHUS, HA0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO



HEOOXOANMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUHM W TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCHHUTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTH B T'YMaHHCTHYECKOU
HANpPaBICHHOCTH XUMHUH, €€ BaXXHOW pOJIM B PEIICHUH TIIOOATBHBIX MPOOIeM
paIMOHANTBHOTO MPHUPOIONONB30BaHNUS, TTOTIOHEHUSI YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUs! TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIEHUSI K TPHUPOJE U CBOEMY 3IO0POBBIO, a TaKXKe MPHOOPETEHUS OIbITa
WCTIONIb30BAaHUS TOJIYYCHHBIX 3HAHMM JJs1 TPHUHITHA TPAMOTHBIX PEIICHUH B
CUTYaIUSIX, CBA3AHHBIX C XHMHUCCKUMU SIBJICHHUSIMH.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUs MpPEeIAMET «XUMUI»
0a30BOTr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETHI».

Oo1ee yrcno 4acoB, OTBEASHHBIX IS M3YYCHHUS XUMUH, HA 0a30BOM ypOBHE
cpeaHero ooOmero obOpa3oBaHMs, cocTaBisieT 68 waca (2 4Yaca B HEJEIHO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpHs CTPOCHUS OPraHUYECKUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYeCcKUX BeulecTB. [omosorusi, wW3oMepHUs. XHUMHUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o KiaccupuKaluu opraHnyeckux BeulecTB. HoMmeHkmatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C 00pa3llaMu OpraHMYECKHUX BEIIECTB W MaTepuHaliaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIOJIEHHE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALICHUIO OPTAaHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUMU psiA. MeTaH W d3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIIINE TPEACTABUTEIN AaKEHOB: (PU3UYECKHEe W XUMHYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nosumepusanuu). IlomydyeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEMIINN MpenCcTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklUM TUAPUPOBAHUS, TAJIOT€HUPOBAHUSA, THAPATALUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3UUYECKME M XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U NpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayyenue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(Tanble ra3pl. Hedte u €€ nmpoucxoxnenue. CrnocoObl nepepabOTKU HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oO0pa3lamMu IUIacTMacCc, KaydyyKOB M PpE3MHBI, KOJUIEKLUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHON: CTPOCHHE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W  TJULEPUH: CTPOCHHE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE U XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanplaerui, auneTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBpUHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbLTa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — nmpocTelnii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucienne ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIEHUE B MPUPOJE, MPUMEHEHHE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHepUMEHTAJIbHBIE METOAbl M3YyYEeHMsI BEIIECTB M WX IMPEBpallleHU:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerugoB (OKucIeHNE aMMHAYHBIM PAaCTBOPOM OKCH[A
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxkalife OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XMMHYECKHE CBOMCTBa aMHMHOKHCIOT (Ha mpuMepe IIHIMHA). buomoruueckoe
3HauYe€HWE aMUHOKUCTOT. [lenTubl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa O€NKOB. XWUMHUYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, IEHATypallvs, KaueCTBEHHBIC PEAKIINK Ha OCJIKU.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISPHAS
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MOJINMEPU3ALHMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAJIbHBIE METOABl M3Y4YEHHs BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJIb30BAaHUE KAK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccUu(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIIME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHUNU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TpeAMeTa «XUMUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TOBEACHHUS,  CIHOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOydJaromuXxcs Mo peaju3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEJCTAaBICHUS. O COIHUAIbHBIX HOpPMax M MpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI IPYTUX MPHU aHATU3€ PA3IMUYHbIX BUJOB YUEOHOU JIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHHM, OCO3HAHUS TOTO, YTO JIOCTHIKEHHS HAyKH €CTh pPe3yybTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUU U TMOCIEAYIOIIEM
aHanu3e uH(oOpMaIMK O MEPEOBLIX JOCTHKEHHUSX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH,;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3HUYECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYEeCKOMY M3Y4YEHUIO Mpodeccuit pa3muyHOro pojia, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOW TpaeKTOpUHU
oOpazoBanus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHUS JIGUCTBUN, NPUHOCSAIIUX Bpel OKpYyKaroen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlPaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO3/IJaHUH HOBOW 0a3bl MaTepUaIbHON KYJbTYPhI, PEHICHUH IJ100aJbHBIX MPOoOsieM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEIIHOTO TpyJla U OKOJIOTHYECKH KOMQPOPTHOW JKM3HU KaXKIOTO UIEHA
o01IecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAlOUIEro Mupa u
MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIEC 3aKJIFOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAyUYHbIE TOHATHS, OTpaKarolle
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHeuu(UKy METOJO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
Ipolecc, CUCTEMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOMIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHUE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOEHHEBIC

MEXTUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHNE 3HAHHWS W yYHHBEPCAJIbHBIE YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU NOo3HABaTeJdbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JACITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABICHHBIMHU LEJISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W yCTAaHABJIMBATHh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIaccu(UKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX WU MPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 TO3HAHHUS BEHIECTB M XUMHUYECKHX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIEOBAHUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, INPUMEHCHUIO pPa3InYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MPEJICTABJICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTH 51
HEMPOTUBOPEYNBOCTb;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI MIPH MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OMBIT KCIOIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYy4YHBIM $3BIK B KAa4eCTBE CpEICTBA IMpuU paboTe ¢
XAMHYECKOW WH(POPMAIMEH: TPUMEHATh MEXNpPEeIMETHbIE ((dU3HUecKhe |
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU e HCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOIl TeMbI B XOJ€ JMajora u/uin
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CyXIeHHsI 1 OOMEHa MHEHHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJITOPUTM JICHCTBUMA TIpH
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
U CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralONIUe TOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJEKTPOHHas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
pauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsijI, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€301MacHOM HCIIOJIb30BAaHUN BAXKHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MIPEBPAILICHUN OPraHUYECKUX COSAMHEHUH;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJIETTM MOJIEKYJ OPraHUYECKHX BEIIECTB JJIsi MIUTIOCTPALMU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaByY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMs), J1aBaThb UM Ha3BaHHs IIO
cuctematnaeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (popmanbIeruy, ameTambleTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI TMPUMEHSATH TOJIOXKEHUS TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKkue MU XMMHYECKHE CBOMCTBA THUMUYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, IPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
IIIMLEPUH, (EHOJ, aleTanbIerua, MypaBbUHas M YKCyCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YPaBHCHHUSMU COOTBETCTBYIOIIUX XHUMHYCCKUX DPEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(Tb, NPUPOAHBIA Tra3, Yroyib), CHOCOOBI HUX NEpPepadbOTKU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCIICHHS 110 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 10 M3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OIHOTO U3 MCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHE, IKCIIEPUMEHT, MO POBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyJIol 1 jabopaTopHbIM O0OOpYyIOBaHMEM, a TakKe IpaBuUjia OOpaIleHHS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU MO BBIMOJHEHHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIECTB, JICHATYypaIis OCTKOB MPH HArpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TIpaBWJIAMU TEXHUKHA OE30MacHOCTH TpPU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Opyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1[€J€CO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEeAOTBpPALIEHUST UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
MPUMEHATh 3HAaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. bpains nis 3anucu XUMHUYECKHUX

dbopmyi.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonmuecTBo yacos DIIEKTPOHHBIE
Ne HaumenoBanue
(uudpoBsbie)
1/ pa3aesnoB U TeEM KonTtposipH [TpakTrueck
Bcero 00pazoBaTebHBIC
il MpOrpamMMsbl bI€ pabOTHI ne paboTsl
pecypchl
Paznen 1. Teopetnueckrne 0OCHOBBI OPraHUYECKON XUMHUH
[Ipenmet oprannyeckoi
xumu. Teopust
CTpPOEHUS
1.1 P 4
OPraHN4eCcKuX
coequHeHu A. M.
byrneposa
Wroro no pazgeny 4
Paznen 2. YrieBonopoab
IIpenensHbIe
2.1 yTIAEBOIOPOIBI — 2
aJIKaHbI
Henpenenbusie
JIEBOJIOPO/IBI:
22 | P 13 1 1
AJIKECHBI, AJIKAJTUEHBI,
AJTKUHBI
ApoMatudeckue
23 | P 4
YTJI€BOJIOPO/IbI
2.4 [IpupoaHbie UCTOUHUKHU 5 1




YTIIEBOJOPOIOB U UX
nepepaboTka

Hroro no pazgeny 24

Paznen 3. Kucnopoacoepkaiiye opraHnyecKue CoeIMHEHUs

3.1 Cruptel. @enon 6
AnbIOeruael.
3.2 KapOoHOBbIE KHCIIOTHI. 9
CnosxHbie 3hupsI
3.3 YrineBos 4 1
Wroro mo pazueny 19

Paznen 4. AzoTcoaepxkarire OpraHMuecKie COeIMHEHUS

AMUHBI.
4.1 10 1
AMUHOKHUCIIOTEL benku

Hroro mo pazueny 10

Paszgen 5. BeICOKOMOJIEKYISIpHBIE COEAMHEHUS

51 [Tmactmaccel. Kayuyku. 11 1
Bosokna
Hroro mo pazgeny 11
HaszBanue momyinst
OBIIEE KOJIMYECTBO 68 5
YACOB I10 ITPOT'PAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

1.I'abpuensn O.C. Octpoymos W.I', CnagkoB C.A. Xumusi: 10 knacc: yueOHUK st
oO1eo6pazoBarenbHbIX yupexaeHuit. — M.: [Ipocsemenne .2021 r.

METOANYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

1. Ta6puensu O.C. OctpoymoB N.I', Cnankos C.A. Xumusi: 10 kiacc: yueOHUK
115t 001ieo0pa3zoBarenbHbIX yupexkaeHuit. — M.: [Ipocsemenue .2021 r.
2.Casuuknna E.B « Xumus B Tabnuuax u cxemax» Uit noarotosku k EI'D 10-11
kiaccel. M.Act.2021r.

4. Xumust: 10 kacc: KOHTPOJIbHBIC U MPOBEPOUHBIC paboThl K yueOHuky O.C.
[Mabpuensna «Xumus. 10 xknace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M.: Ipoda; 2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. Xumus Xumuueckas Hayka U oOpa3zoBanue B Poccun
http://www.chem.msu.su/rus

2. Xumus u XKuzus — XXI Bek http://www. hij.ru

3. AJIXUMUK: caiir JI.FO. Amuk6eposoii http://www.alhimik.ru

4.0OCHOBBI XMMUU: 00pa30BaTEIbHBINA CAUT [IJIs1 IIKOJbHUKOB U CTYJEHTOB
http://www.hemi.nsu.ru

5.BuptyanpHas xumudeckas mkosa http://maratakm.narod.ru

7.Xumus 1751 BCeX: WIUTIOCTPUPOBAHHBIE MaTepHAIIbl IO OOIIEH, OPraHNYEeCKON 1
Heopranmyeckor xumun http://school-sector.relarn.ru/nsm/

8.bank nenarorndeckoro oneitTa. Metoanueckue pa3paboTKH YPOKOB XUMHH.
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html
9. Xumus: Komtekuus MaTepuanoB Iyl YUYUTEINd XUMUN: TEMAaTUUYECKHUE TIJIaHBI,
MIPOBEPOUHBIE PA0OTHI, MEIUA-YPOKHU, MATEPUAIIbI OJIUMITHA.
http://sysmanova.narod.ru



MyHununajbHoe 0I01KeTHOe 001e00pa3oBaTe/ibHOE yUpeK/IeHne
«AHApeeBcKasi cpeHss 00meo0pa3oBarebHAas HIKOJIA
umenu I'epost Poccuiickoit @enepannu Kypranosa Asekces CepreeBu4a»

COI'JTACOBAHO YTBEPXIEHO

3am. qupekropa o YBP Jupexrop

Konskosa E.1. Boponwnna JI.B.
[Iporokos Ne9 ot «31» aBrycta2023 r. [Tpuxa3 Nel80 ot «31» aBrycra2023 1.

Pa6ouas mporpamma
mo xumuu g 11 kiiacca

2023 — 2024 yuyeOHbIii roa
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PaGouass mporpamma 1o XUMUU Ha 2023/24 yueOHbINl TON ISt
oOyuaromuxcs 11 knmacca paspaboTaHa B COOTBETCTBUU C TPEOOBAHUSAMMU:

o ®DenepanbHoro 3akoHa ot 29.12.2012 Neo 273-®3 «O6 oOpa3zoBaHuU B
Poccuiickont @enepannmn»;

o npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yTBepkaeHUH
[lopsinka ~ opraHw3anmMui U OCYIIECTBICHUS  00pa3oBaTelbHOU
JEeSATENbHOCTH MO OCHOBHBIM 00II€00pa3oBaTeNbHBIM MpPOrpaMMaM —
o0Opa3oBaTeIbHbIM MPOrpaMMaM HayalbHOTO OOLIEro, OCHOBHOT'O OOILEr0
U CpeaHEro o01ero oopa3oBaHus;

o Ilpukaza MunoOpHayku ot 6 okTs6pst 2009 r Ne 413 «OO6 yTBepkaeHUU
u BBejeHuu B aerictsue ®I'OC cpeanero oo61iero 0opa3oBaHusy.

o CIT 24.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKHE TpeOoBaHUs K
OpraHu3aIUsIM BOCIUTAHUSA U O0YUYEHHUsI, OTJbIXa U O3/IOPOBJICHUS JACTEH
u MOJIOJICIKI Y, YTBEPKIECHHBIX IOCTAHOBJIEHHUEM  TJIABHOTO
COCYJIApCTBEHHOTO caHuTapHoro Bpaua Poccun ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHn4ecKkue HOPMATUBHI U TPEOOBAHUS K
obecrnieueHuo 0Oe30MacHOCTH W (Wu) OE3BPEIHOCTH ISl 4YesIOBEKa
(bakTOpOB Cpelibl OOMTAHUS», YTBEPKICHHBIX OCTAHOBICHUEM TJIABHOTO
canutapHoro Bpayda oT 28.01.2021 Ne 2;

e KOHICMIIMM TMpENojaBaHusi yd4eOHOro TmpeaMeTa « XUMHS» B
00pa3oBaTeIbHBIX OpraHU3aAUAX Poccuiickoit denepanuu,
yTBepkIeHHOH pacniopsbkeHueM IIpaButenscra oT 09.04.2016 Ne 637-p.

o Paboueii nporpammel Boctiutanusi MBOY «Aunapeesckas COLLl numenu
I'epost Poccuiickoit @enepannu Kypranosa Anekces CepreeBuyay;

o VYueOnoro miana MBOY «AnapeeBckas COII wumenu I'epos
Poccuiickoit  ®@enepaunu  KypranoBa  Anekcess ~ CepreeBuuay,
YTBEPKJIEHHOTO TIprKa3oM 1o mkoje ot 29.06.2023 Ne 140;

o Pabouas mporpamma yueOHOro Kypca 1o xumuum miug 11 kmacca
pazpabotana Ha ocHoBe aBTopckoit mporpammbl  O.C TaGpuenss.
Xumus. 11 knacc.

Jlannas pabouas mporpamma peanusyercss Ha ocHoBe YMK xumusd: 11 kiacc:
y4eOHUK g ywammxcs oOmieoOpa3zoBaTenbHbix  yupexaeHuit /  O.C
INa6puensu, U.I' Octpoymos, C.A Cnaakos. — M.: [Ipocsemenne 202 1ros.
[Ipeamer «Xumusi» uzyvyaercss B 11 kiacce 2 wyaca B Henemnto, 68 4acoB B
roJI.

N3yuyenne xumum B 11 kilacce HampaBiI€HO Ha JOCTHMIKEHHUE CIEAYIOLIMX
neJIen:
® oceoerue 3HAHU 0 XUMHYECKOUN COCTaBIIAIONIEH
€CTECTBEHHOHAYYHOM KapTUHBl MHPA, BAXKHEUIINX XUMHYECKHX
MOHATHUAX, 3aKOHAX U TEOPUSIX;


https://vip.1zavuch.ru/#/document/99/902389617/
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® osnadeHue yMeHusmMu TPUMEHATH TOJYYCHHbIC 3HAaHMS IS
00BSICHEHUS Pa3HOOOPA3HBIX XUMHUUYECKUX SBJICHUN U CBOMCTB BEIECTB,
OLICHKM POJIM XUMUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUH U
MOJIYYEHUU HOBBIX MaTEPHUAJIOB,;

® paseumue TIO3HABATEIbHBIX HWHTEPECOB M HMHTEIUIEKTYyalbHBIX
CIOCOOHOCTE B MpOIECCE  CaMOCTOATEIBHOTO  MPHUOOPETEHHUS
XUMUYECKUX 3HAaHUU C HCIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB
uH(OpMaINK, B TOM YUCIIE KOMIBIOTEPHBIX;

® gocnumaHue YOEXKIECHHOCTU B MO3UTHUBHOM POJIM XMUMUHU B KU3HU
COBPEMEHHOI'0 OOIIECTBAa, HEOOXOJUMOCTH XHMHUYECKH T'PAMOTHOTO
OTHOIIEHUS K CBOEMY 3[I0POBbIO M OKpYKAlOLIEH Cpelie;

® npuMeHeHue NOJYYEHHbIX 3HAHUli U YMeHuu g O0e30MacHOro
UCIIOJIb30BaHMS BEIIECTB M MaTEepUaiOB B OBITY, CEJIHLCKOM XO3SICTBE U
Ha TPOU3BOJACTBE, PEIICHUS TMPAKTUUYECKUX 3a/7ad B TOBCEIHEBHOU
KU3HHM, TPEHYNPEKACHUS SBJICHUN, HAHOCSAIIUX Bpea 370POBBIO
YeJioBeKa M OKpY Karoliel cpene.

OCHOBHBIMH 3aJaYaMU XMMHUU SIBISIOTCS: U3YYEHHUE COCTaBa M CTPOCHUS
BEIIECTB, U3yUYCHHUE 3aBUCUMOCTH UX CBOMCTB OT CTPOCHUS, CO3/IaHKE BEIIECTB
C 3aJaHHBIMU CBONCTBAMH, HCCIICIOBAHHE 3aKOHOMEPHOCTEW XHUMHUYECKHUX
npeBpalieHuid W MyTeld yhnpaBieHUS MMU B LEIAX TMOJYYCHUS BEIIECTB,
MaTEepHaJiOB, YHEPTUH.

Onpenesienne MecTa ¥ poJid Y4eOHOT 0 Kypca.

B ocnoey nocmpoenusi kypca xumuu 11 xnacca moioXeHO oOoraiieHue,
yriayOjaeHue U pacuIMpeHHe 3HAaHUW O CTPOCHMHM M CBOMCTBax BEIECTB;
U3JIaratoTCsl OCHOBBI OOIIe XUMHUU, COBPEMEHHbBIE TIPEICTABICHUS O CTPOCHHUH
aToMa, MPUPOJIE U CBOMCTBAX XUMHUYECKOW CBSI3M, OCHOBHBIC 3aKOHOMEPHOCTHU
XUMHYECKUX TPOIECCOB (B TOM YHCIE IJIEKTPOIM3a W KOPPO3UH), a TaKXKe
Hay4YHbI€ MPUHIUIB XUMHYECKOTO TMPOU3BOACTBA M HEKOTOPHIE aCIEKTHI
OXpaHbl OKPY>KAIOIIEH CPEIbI.

Ilnanupyembie pe3yJibTaThl H3yUeHHUs Y4eOHOT0 MpeAMeTa.
JIM4HOCTHBIE, METAIIPEAMETHBIE U TIPEIMETHBIE PE3YJITAThl OCBOEHUS Kypca

OOy4eHne XuMUHU B CPEIHEH MIKOJIE TI0 TAHHOMY KypCy CIIOCOOCTBYET
JTOCTIKEHUIO O0YYAIOITUMUCS CIACAYIOUIUX JUYHOCHHBIX Pe3)IbmMamos:.

YyBCTBA FOPAOCTH 32 POCCUMCKYI0 XUMUYECKYIO HAYKY U OCO3HAHHUE
POCCUICKOM IPaKIaHCKOW UACHTUYHOCTH — 8 YEHHOCMHO-OPUEHMAYUOHHOU

cepe,

0CO3HaBaTh HEOOXOMMOCThH CBOEH MMO3HABATEILHOMN JEATEIBHOCTH U YMEHHUE
YIPaBIATh €10, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHUIO Ha



MPOTSIKEHUH BCE KU3HU; TOHUMAHUE BaXKHOCTH HEMPEPHIBHOTO 00pa3oBaHMs
Kak (hakTopy ycnemHon npodhecCuoHaIbHOM U 00IIECTBEHHON JIEATEIbHOCTH;
— 6 nozHasamenvHol (KOTHUTUBHOM, HHTEIUIEKTYaJIbHON ) cghepe

TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JajibHEHIel 00pa3oBaTeIbHON
TPAeKTOPUU WK chepbl MPOPECCUOHANBHON NEATEIbHOCTH — 8 mMPY008oll

chepe;,

HETMPUATHE BPEIHBIX MMPUBBIYCK (KypEHHUS, YIOTPEOICHUS aJIKOTOJIS U
HApKOTHUKOB) Ha OCHOBE 3HAHHI 0 TOKCHYECKOM U HAPKOTHYECKOM JCHCTBUU
BEIIIECTB — 8 cqhepe 300posbechepediceHuU u 6e30naAcH020 00PA3a HCU3HU,

MemanpeOMemelMu pesyviomamamu OCBOCHHA BbIITYCKHUKAMHU CpCI[HCfI
IOKOJIbI KYpCa XUMHU ABJIAKOTCA .

UCNONb306aHUe OCHOBHBIX METOJIOB TTO3HAHUS (OTpEeIeHHe HCTOYHUKOB
y4eOHOW U Hay4YHOU UH(OPMAIINH, TTOJyYeHHE dTOW HHpOpMaIuH, e€ aHallu3, U
YMO3aKJIIOYEHHs Ha €r0 OCHOBE, U3TOTOBIICHUE U MTPE3CHTALIMS
UH(OPMAIMOHHOTO MIPOYKTA; MPOBEICHUE YKCIIEPUMEHTA, B TOM YHUCJIE U B
IpoIIeCcCe UCCIEA0BATEIBCKON EATETbHOCTH, MOJECIUPOBAHUE U3YIaEMbIX
00BEKTOB, HAOIIOIEHNE 32 HUMH, UX U3MepeHue, GuKcalus pe3yabTaToB) U UX
npumeHeHue JJis TOHUMaHUs Pa3InYHbIX CTOPOH OKpY>Karolen
NEHCTBUTENBHOCTH;

6l1adeHue OCHOBHBIMU MHTCIUICKTYaIbHBIMH OTIEPAIMAMU (aHAIHM3 U CUHTE3,
CpaBHEHHE M CHCTEeMaTH3aIusl, 0000IeHNe U KOHKPETHU3aIus, KiIacCuuKaIys
Y TIOMCK aHaJIOTOB, BBISBICHUC IPHYUHHO-CJICICTBEHHBIX CBSI3EH,
dbopMyHpoBKa THIIOTE3, UX MPOBepKa U (OPMYITHPOBKA BHIBOJIOB);

nozuanue 00BEKTOB OKPYKAIOIIETO MUPA B IJIAHE BOCXOXKCHUS OT
a0CTPaKTHOTO K KOHKPETHOMY (OT OOIIETro Yepe3 4acTHOE K SAUHUIHOMY);

CNOCOOHOCMb BBIJIBUTATh HJICH M HAXOIHUTh CPEJICTBA, HEOOXOIUMBIC JIJIS UX
JIOCTYDKECHMUS

ymernue GOPMYITUPOBATH IIENIN U OTPECISThH 33]]a4l B CBOEH MMO3HABATEIHLHON
NEATENBHOCTH, ONPENEIIATh CPEACTBA ISl AJOCTUKEHHUS LUEJICH U PEeLICHU 3a]1a4;

onpeoensams pa3HOOOPaA3HBIE UCTOYHUKHU MOTYICHHS HEOOXOUMON XUMHUYECKON
nH(pOpMAIHH, YCTAHOBIICHHE COOTBETCTBUS CONEPKaHUSI U (OPMBI
MpeACTaBICHUS UHPOPMAIIMOHHOTO MPOAYKTA ayIUTOPHH;



YMeHue TIPOTYKTUBHO 00IIaThCs U B3aMMOJICCTBOBATH B MPOIIECCE COBMECTHOM
NESTENHPHOCTH, YIUTHIBATh TIO3UITUHN APYTUX YUYACTHUKOB JCSITCIBHOCTH,
s PekTUBHO pa3peniath KOH(IUKTHI;

20MOGHOCMb K KOMMYHUKAIUU (IPEACTABIATh PE3YAbTaThl COOCTBEHHOM
ITO3HABATEJILHOM JIESITENBHOCTH, CIBIIIATH U CIYIIATh ONIIOHEHTOB,
KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIHIO);

YMeHue UCTIONb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX
texnonorui (nanee — UKT) B perieHMN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3alMOHHBIX 33/1a4 ¢ COOJI0ACHIEM TPeOOBaHUN SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECYpCOCOepexeHus], IPABOBBIX U ITUUECKUX HOPM,
HOpM UH(GOPMALIMOHHOM 0€30MaCHOCTH;

gnadenue SI3bIKOBBIMU CPEJICTBAMHU, B TOM YHUCJIE U SI3bIKOM XUMHUH — YMEHHE
SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pEHUsI, UCIIOJIb30BATh
aJIeKBaTHBIC A3BIKOBBIE CPEJICTBA, B TOM YHCJIE U CUMBOJIbHBIC (XMMHYECKUE
3HAKH, GOPMYJIbI U YPABHEHUS).

IIpeomemnuvimu pe3ynemamamuy N3y4eHUsS XUMUU Ha CTYTIEHU CPEIHETO
oO1rero o0pa3oBaHusl SBISIOTCS CIEAYIONINE PE3YIIBTATHI.

B no3naBarensHO# cdepe:

3Hanue (NOHUMaHUe) TSPMUHOB, OCHOBHBIX 3aKOHOB M BaKHEUIIIMX TEOPUI
Kypca OpraHMYeCKOU U O0IIel XUMUH;

YMeHue HaOMIONATh, ONTUCHIBATh, (PUKCUPOBATH PE3YIBTATHI U JI€TaTh BHIBOABI HA
OCHOBE J€EMOHCTPALIMOHHBIX U CAMOCTOSITEJIbHO IPOBEAEHHBIX SKCIIEPUMEHTOB,
UCIIOJIB3YS IJI 3TOr0 pOAHOM (PYCCKUM MIIM UHOM) SI3BIK U SI3BIK XUMUU;

ymernue KJIaCCI/ICI)I/IHI/IpOBaTB XUMHUYCCKHC 3JICMCHTEI, IIPOCTBIC BCIICCTBA,
HCOPIraHN4ICCKUC U OPTaHNYCCKHUC COCAMHCHNA, XUMHNYCCKUC ITPOICCCEHI,

YMeHue XapaKTepru30BaTh 00IIe CBONCTBA, TOTYYCHUE U IPUMEHEHNE
M3YUYCHHBIX KJIACChl HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB U UX
BAXHENIINX MTPEICTABUTEIIEH;

onucosleantb KOHKPCTHBIC XUMHUYCCKHUC PCAKIINH, YCIIOBUA UX IIPOBCACHUA U
yYIpaBICHUA XUMHWYCCKHUMU IIPOLCCCaMM;



YyMeHue IPOBOJIUTh CAMOCTOSATEIIbHBIM XUMUYECKUIM SKCIIEPUMEHT U HAOII0AaTh
JIEMOHCTPALIMOHHBIN HKCIIEPUMEHT, (PUKCUPOBATh PE3yIbTaThl U JE€JIaTh BHIBOJIBI
Y 3aKJIFOYEHUS MO Pe3yabTaram;

NpPOCHO3UPOB8AMb CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 aHAJIOTHH CO CBOMCTBAMU
M3YUYECHHBIX HA OCHOBE 3HAHUS XUMUUYECKUX 3aKOHOMEPHOCTEN;

onpeoenanmb UCTOUHUKN XUMHUUYECKON MH(OPMALIMH, [TOJIy4aTh €€, TPOBOAUTD
aHaJu3, U3rOTaBIUBaTh NH(POPMALIMOHHBIN MPOAYKT U MPEICTABIATH €r0;

yMemb Nob308ambCsl 003aTeIIbHBIMY CIIPABOYHBIMU MaTEepUaTIaMU:
ITepuonuueckoit cucrtemon xuMudeckux sieMeHToB 1. . Menneneesa,
TaOIUIeH PAaCTBOPUMOCTH, MICKTPOXUMUUYECKUM PSJIOM HaIPSHKEHUN
METAJIJIOB, PSAJOM JIEKTPOOTPUILIATEILHOCTH — JIJISI XapaKTEPUCTUKHU CTPOCHHUS,
COCTaBa U CBOMCTB aTOMOB XUMHYECKHUX AeMeHTOB |—IV nepuoaoB u
00pa30BaHHBIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB;

ycmanosierue 3aBUCUMOCTH CBOMCTB 1 MPUMEHEHU S BAXKHEUIITNX
OpraHUYECKUX COCAMHEHUN OT MX XUMHUYECKOTO CTPOCHUS, B TOM YHCJIEC U
00YyCITIOBJIICHHBIX XapaKTEPOM ATOTO CTPOCHHUS (MIPEAETIbHBIM WIH
HENpeIeIbHbIM) U HaTMYHeM (PYHKIIMOHAJIBHBIX TPYIIIL;

MO@@]ZMPOGCZHMQ MOJICKYJI HCOPIraHNYCCKHUX U OPraHUYCCKUX BCIICCTB,

NOHUMAHUe XUMUYECKOW KapTUHBI MUpPa KaK HEOThEMJIEMOW YaCTH LIEJIOCTHOU
HAy4YHOM KapTUHBI MHpA.

B nennoctHo-opueHTanmonHol cepe — hopmMupoBaHue COOCTBEHHON
TIO3HIIMH TIPH OIICHKE MOCIICICTBUMN I OKPYXKAOIIEH Cpebl ACSITEILHOCTH
YeIIOBEeKa, CBSI3aHHOM C TIPOM3BOJICTBOM U TIEpepabOTKON XUMUIECKUX
MPOAYKTOB;

B tpynoBoii chepe — nposedenue XuMUIECKOTO IKCIEPUMEHTA; pa3gumue
HABBIKOB Y4EOHOM, MTPOEKTHO-UCCIIETOBATEIHLCKON U TBOPUECKOH JACSATEIBHOCTU
IIPY BBINOJIHEHUY WHIUBHUIYAJIBHOTO MIPOEKTA 10 XUMUH;

B cdepe 3mopoBoro odpasa xxu3Hu — cobiodenue IpaBuil 0€3011acHOTO
oOparieHus ¢ BEIIeCTBAMH, MaTepuajIaMu; OKa3aHHe MEePBOM MOMOIIH MTPU
OTpaBJICHUSIX, O)KOTaX U TPaBMaX, MOTYYCHHBIX B Pe3yJIbTaTe HAPYIICHHUS
MpaBUJI TEXHUKH 0€30MaCHOCTHU MPU padoTe ¢ BEUIECTBAMU U JIA0OPAaTOPHBIM
000pyIOBaHUEM.



COAEPKAHUE ITPOI'PAMMBI «OBIIIASA XUMMS» 11 kaace
Tema 1.CTpoeHne BemecTsa

Mooenu cmpoenus amoma. Snpo U HyKJIOHBl. HyKauapl M U30TOMBI
OnektpoH. [lyanusm snexktpona. KBantoBbie uncia. AToOMHas OpOUTab.

Pacnipenenenue 37€KTPOHOB MO OpOUTAIAM. DJNEKTPOHHAsA KOH(Urypauus
aToma. DJIEeKTPOHHbIE KOHPUTYpaAllUX ATOMOB MEPEXOHBIX JIEMEHTOB.

Banentnsie anekTponbl. OCHOBHOE U BO30YK/ICHHBIE COCTOSIHUSI aTOMOB.

CoBpemenHass (QOpMYIUPOBKA TMEPUOJUYECKOTO 3aKOHA U COBPEMEHHOE
COCTOSIHUE MEePUONYECKOMN CUCTEMBI XUMUYECKHUX AJIEMEHTOB
J.N.MenneneeBa. 3akoHOMepHOCTH [IeproAMYECKON CUCTEMBI.

Honnasa xumuueckas ceazv. Katnonsl u annonsl. Knaccugukaiys HOHOB.
Nonnbie kpuctammuyeckue pemeTku. CBOMCTBA BEIIECTB C 3TUM TUIIOM
KPUCTAJUTMYECKUX PEIIETOK.

Koesanenmnas xumuueckas csa3p. DNEKTpOOTpULATENbHOCTS. [lonsipHas u
HEMoJIsIpHask KOBaJICHTHBIC CBs3U. Jlumnosib. [1oaspHOCTE CBSI3U M TIOJIIPHOCTD
MoJIeKyJbl. OOMEHHBIN U JIOHOPHO-aKIENITOPHBIN MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOU CBSI3U. MOJICKYJISIPHBIE U aTOMHBIE KPUCTALTNYECKHE PEIIETKH.
CRoiicTBa BEIIECTB C ’TUMHU TUITAMU KPUCTATITUYECKUX PEIIETOK.
Memannuueckasn xumuyeckas c6a3b. OCOOEHHOCTH CTPOSHUSI AaTOMOB METAJIJIOB.
Merannuyeckass XUMUYECKasl CBA3b U METAJIMYECKAs] KpUCTANINYECKas
pemetka. CBOMCTBA BEUIECTB C 3TUM THUIIOM CBSI3H.

Booopoonas xumuueckas céa3b. MexMoneKkysipHas 1 BHyTPUMOJIEKYJIIpHas
BOJAOPOJHAs CBSI3b. 3HAUCHHE BOJOPOJIHON CBSI3H JI OPraHU3aluu CTPYKTYP
OMOTIOIMMEPOB.

Ilonumepuwr. IInacTMacchl: TEPMOIUIACTBI U PEAKTOIUIACTBI, UX MIPEACTABUTEINN U
npuMeHeHne. BoiokHa: mpupoiHbie (PaCTUTEIbHBIE U )KUBOTHBIE) U
XUMUYECKHUE (MICKYCCTBEHHBIE U CUHTETUUYECKUE), UX MPEICTABUTENHN U
IPUMEHEHHE.

l'azoobpaznoe cocmosanue gewgecmsa. Tpu arperaTHbIX COCTOSTHUS BOIBI.
Oco6eHHOCTH CTPOCHHMS Ta30B. MOISPHBI 00beM ra3000pa3HBIX BEIIECTB.
[Tpumepsl Ta3000pa3HBIX MPUPOTHBIX CMECE: BO3IYX, IPUPOTHBIN ra3.
3arpsizHeHne atMochepsl (KUCIOTHBIC TOKIU, TAPHUKOBBIN 3 dekT) u 6oprda
C HUM.

[IpencraButenu ra3000pa3HBIX BEMIECTB: BOAOPO, KUCIOPO/I, YIIICKUCIBIN Ta3,
aMMuak, 9TuieH. VX monydenne, coOOupanue u pacro3HaBaHUe.

Kuokoe cocmosinue sewecmsa. Bona. IlorpebneHue Boasl B OBITY U Ha
pou3BoJICTBE. JKeCcTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAaHEHHUS.

MunepasibHbIE BOJIBI, UX UCIIOT30BAHNE B CTOJIOBBIX M JICUCOHBIX TICIISX.
Kunkue KpucTaiibl U UX IPUMEHEHUE.

Tsepooe cocmosinue seujecmea. AMOpQHBIE TBEpP/IbIC BEIIECTBA B MPUPOJIC U B
KU3HU YEJIOBEKA, X 3HaueHHue U npumeHeHue. Kpucramimueckoe CTpoeHue
BEILIECTBA.



Jlucnepcuvie cucmemul. IlonsiTe o qucnepcHbIX cuctemax. JlucnepcHas ¢aza u
nucriepcuoHHas cpena. Knaccudukanus 1MCIepCHbIX CUCTEM B 3aBUCUMOCTHU
OT arperaTHOro0 COCTOSIHUS TUCTIEPCHOM Cpelibl U JUCTIEPCUOHHOM (ha3bl.
['pybonucniepcHbie CUCTEMBI: IMYJIBCUU, CYCIIEH3UHU, a3PO30JIH.
ToHkoAMCTIEPCHBIE CUCTEMBI: TEJIN U 30JIH.
Cocras BemecTBa U cMeceid. BerecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTpoeHus1. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTB.
[TonsiTue «10JIs1» U €€ pa3HOBUIHOCTHU: MacCOBas (J0JII DJIEMEHTOB B
COCIMHEHUH, JI0JIsI KOMIIOHEHTa B CMECH — JIOJISl IPUMECEH, 101
PacTBOPEHHOTI'O BEIIECTBA B pacTBOpPE) U 0ObeMHas. J01s BbIX0O/1a MPOIYKTa
peaKIuu OT TEOPETUYECKU BO3ZMOXKHOTO.

Tema 2.XuMHu4YeCKHe peaKkuM .

Peaxyuu, uoywue 6e3 uszmenenus cocmasa eewjecms. AJIIOTPONUS U
QJUIOTPOIHBIE  BHJAOW3MEHEHHs. [IpuuumHBl  awIOTpOnmUMU Ha  NpUMEpe
Moaudukanui kucioponaa, yriaepoaa u dochopa. O30H, ero OGuosioruyeckas
pOJIb. H3zomepsr 151 U30MEPUSL.
Peakyuu, uoywue c usmenenuem cocmasa eewjecmg. Peakuuu coelvuHEHUS,
pasliokKeHUs, 3aMeIIeHHs] 1 0OMEHa B HEOPTaHUYECKOW M OpraHUYeCKON XHUMUH.
Peaxkiiuu 5x30- 1 sHI0TEpMUYecKre. TernoBoi 3P heKT XMMUYECKON peakiui 1
TEPMOXMMHUYECKHE YypaBHEHHs. Peakuuu TOpeHHs, Kak YacTHBIM Ciydaid
AK30TEPMUYECKUX peaKiui.
Ckopocmb  xumuyeckou  peakyuu. CKOPOCTbh XUMHUYECKOM  PEaKIUU.
3aBUCUMOCTh CKOPOCTH XHMHUUYECKOW pEaKIMH OT MPUPOJBI Pearupyrommx
BEIIIECTB, KOHIIEHTpAIHH, TeMIIepaTyphl,
IUTOIIAIN TTOBEPXHOCTU CONPUKOCHOBEHHUS W KaTajauzaropa. Peakiuu romo- u
rereporennbie. [loHsiTHe 0 Karanuze W Karanuzatopax. DepMeHTh Kak
OMOJIOTMYECKUE  KaTajlnu3aToOpbl, OCOOCHHOCTHM WX  (YHKIIMOHUPOBAHUS.
Obpamumocmov  xumuweckux  peaxyuu. HeoOpatumble U oOpaTUMBbIC
xuMudeckue peakiuu. CocTossHHEe XMMHYECKOTO PAaBHOBECUS JUIsI OOPAaTUMBIX
xuMudeckux peakuuid. CrocoObl CMENICHUS XHMHUYECKOTO pPABHOBECHS Ha
npuMepe cuHTe3a aMMmuaka. [loHsTHe 00 OCHOBHBIX HAy4HBIX MPHUHIIUIAX
MPOU3BOJICTBA HA MpPUMEpPE CHHTE3a AaMMHAKa WM CEPHOM KHUCIOTHI.
Ponv 600vb1 6 xumuueckou peaxyuu. VictTuHHble pacTBOpbl. PacTBOpUMOCTh U
Knaccuukamus ~ BEHMIECTB MO  3TOMY  NpPHU3HAKY:  PAacTBOPHUMBIE,
MaJIOpacTBOPUMBIE u HEPaCTBOPUMBIE BEILIECTBA.
DNEKTPOIUTHI U HEANEKTPOIUTHL. DINEKTPOIUTHUYECKAs qucconnanus. Kucnorsl,
OCHOBAHUS U COJIM C TOYKHU 3PEHUS] TEOPUU AJIEKTPOJIUTHUECKON AUCCOLMALINH.
XHWMHYECKHE CBOMCTBA BOJBI: B3aMMOAECHCTBUE C METAJJIAMH, OCHOBHBIMHU H
KHCIIOTHBIMH OKCHJAMH, pPa3joKeHWe W 0oOpa30BaHWE KPHUCTAUIOTHIPATOB.

Peakuuun rujparaluuu B OpraHNu4eCKOu XUMUHU.
Tuoponuz opeanuueckux u Heopeanuyeckux coeounenuti. HeoOpaTumblii
TUIPOJIN3S. O6paTumerit TUAPOJIN3 COJIEH.

['mpponu3 opraHuyecKuX COCIVMHEHUNW W €ro MNpPakTUYECKOE 3HAYCHUE IS



MOJIYYEeHHsI THUJIPOJIU3HOTO COUpPTa U MblIa. buonoruueckas poib ruaposu3a B
IJIACTUYECKOM M JHEPreTHYecKoM OOMEHE BEIECTB U JHEPruu B KIETKE.
Oxucaumenvro-eoccmanogumenvivie peakyuy. Crenenb okuciaeHus. Onpene-
JIEHUE CTEeNeHW OKucieHus mno ¢opmyne coenuneHuss. Ilonstue 00
OKHUCJIMTENIbHO-BOCCTAHOBUTENbHBIX peakiuax. OKUCIeHne U BOCCTaHOBJICHHE,
OKHUCJIUTENb u BOCCTAHOBUTEIIb.
Inexmpoau3. IAEKTPONU3 KAaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IPOIIECC.
OJNeKTpoNU3 pacljiaBOB M pPacTBOPOB HA IIpUMEpE XJIOpUAAa HATPUS.
[IpakTHyeckoe NPUMEHEHUE DHIIEKTPOJIN3a. OJIEKTPOJUTHYECKOE IOJyYEeHUe
AIIOMUHUSL.

Tema 3.BemecTBa u UX CBOMCTB.

Mertanibl. B3anmoneicTBre METAIIOB ¢ HEMETAIaMU (XJIOpOM, Cepolt U
KHUCIIOpoJIoM). BauMoielicTBrE MIETOYHBIX U IIEI0YHO3EMENIbHBIX METAJIJIOB C
BOJOW. DNEKTPOXUMHUYECKHM PsI/I HAIPSKEHNUN METAJTIOB. B3anmoerictBue
METAJJIOB C paCTBOpPaMHU KUCJIOT U coJiei. AntomuHoTepmusi. Bzaumoperictaue
HATPHS C TAHOJIOM U (PEHOJIOM.
Koppo3zust metamnos. [ToHATHE 0 XMMHUUECKOU U DJIEKTPOXUMUUECKONW KOPPO3UHU
MeTauioB. CrocoObl 3aIUThl METAIOB OT KOPPO3HH.
Hewmertannbl. CpaBHUTEBHAS XapaKTEPUCTHKA raJIOTCHOB Kak HauboJee
TUIIAYHBIX NpeICcTaBUTENEH HeMeTaIUI0B. OKUCIUTENbHbBIE CBOMCTBA HEMETA -
JI0B (B3aUMOJICICTBUE C METAJIJIAMHU U BOJIOPOJIoM). BoccTranoBUTENbHBIE
CBOICTBa HEMETAIIIOB (B3aUMOIEUCTBHE C 00JIee FIEKTPOOTPUILIATEbHBIMU
HEMETAJIJIAMHU U CIIOKHBIMH BELIECTBAMU-OKHUCIUTEIISIMHU ).
Kucnotsl Heopranuyeckue u opranndeckue. Kiaccudukanus kucinot. Xumude-
CKHE CBOMCTBA KUCJIOT: B3aUMOJICICTBHUE C METAINIAMU, OKCHJIAMHU METAJUIOB,
TUAPOKCUAMHU METAJNIOB, COJIIMH, ciupTamu (peakius stepudukaiumn). Oco-
ObIe CBOMCTBA a30THOM U KOHIICHTPUPOBAHHON CEPHOMN KHCIIOTHI.
OcHoBaHust HeOpraHudeckue u oprannyeckue. OCHOBaHUSA, UX KIACCU(PUKAIINS.
XHUMHUYECKHE CBOMCTBA OCHOBAHUM: B3aUMOJICHCTBUE C KUCJIOTAMH,
KHUCJIOTHBIMU OKCHJIAMU U COJISIMU. Pa3iokeHne HepacTBOPUMBIX OCHOBAHHM.
Comu. Knaccudukanus cosneit: cpeanue, KUCIble U OCHOBHBbIC. XUMUYECKHE
CBOMCTBA COJICH: B3aUMOJAEHUCTBUE C KUCIOTaMH, IIEI0YAMU, METAIUIAMU U CO-
nsmu. [IpencraButenu coneli v X 3HaUeHUE. XJIOPU HATPHUs, KapOOHAT
Kanbiys, Gocdar kanpus (CpeaHUE COH); TUAPOKApOOHATHI HATPHUS U aMMO-
HUs (KUCTbIe conn); ruapokcokapoonat meau (II) -manaxut (ocHOBHas COJIb).
KauecTBeHHbIE peakiuu Ha XJIOPUI-, Cyab(dar -, 1 KapOOHAT-aHUOHBI, KATHOH
aMMoOHUsI, KaTuoHsl xkenesa (I11) u (I11),
I'eneTndeckas CBsI3b MEXKy KJIACCAMU HEOPraHUYECKUX U OPraHUYECKUX
coenquHeHun. [IoHATHE O TEHETUYECKOW CBA3U M T€HETUYECKUX PSAJaX.
I'enernueckuil psa Metaiuia. ['eHETUYECKUI Pl HEMETAILIA.

Tema 4. Xumusi U1 cOBpeMeHHOe 0011eCTBO.



TemaTuyeckoe IIIAHUPOBAHUE
no xumuu s 11 kmacca cocraBneHo ¢ yuétoM «Paboueil mporpammbl
BOCIIUTaHUS», OOECNEUMBAIOLIEH  pealu3alui0  CIHEAYIOIIMX  LEJEBbIX
MPUOPUTETOB BOCIHUTAHUSI OOYYaIOIIUXCSA OCHOBHOTO o0OIIero oOpa3oBaHUs
4yepe3 N3yUYeHHE XUMUU:
- TPEACTABICHHUS O COLMAIBHBIX HOPMaxX M MpaBUIax MEXIMYHOCTHBIX
OTHOILIEHUM B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOMU
JEeSATENbHOCTH TPU BBINOJHEHUH Y4Y€OHBIX, MO3HABAaTEIbHBIX 3a7a4, CO3AaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHUIO W B3aWMOIIOMOIIU B
poliecce ITOM y4eOHOM NesITENHbHOCTH;
- KOMMYHHUKATHUBHOM KOMIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, Yy4eOHO-
UCCIIEN0BATENBCKOM, TBOPUYECKOU U IPYTUX BUAAX JEATEIIBHOCTH;
- IMIO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HAa IOJYYEHUE HOBBIX 3HAHUU IO
IpeaMETY;
- TI03HABaTEJIbHOM M WHOOPMAIIMOHHONW KYJIbTYPhl, B TOM YHCIE HABBIKOB
CaMOCTOSITEJIbHOM paboThl C y4yeOHBIMM TEKCTaMH, CIIPAaBOYHOM JIUTEPaATypoOil,
JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMU MH(DOPMAIMOHHBIX TEXHOJIOTHH;
- HHTepeca K 0Oy4eHHIO ¥ MO3HAHUIO, JTF0003HATEIbHOCTH.

TemaTH4yeckoe IJIaHUPOBaHUE.

Ne Tema Kon-so
Yyacos
1 | CtpoeHue BewecTsa. 22
2 | XuMHYecKmne peakumn. 20
3 BewecTBa 1 nx ceoicTaa. 20
4 Xnmua n coBpemeHHoe obLiecTso. 6
Bcero: 68

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

1.T'a6puensa O.C, OctpoymoB N.I', CnagkoB C.A. Xumus: 11 kiacc: yaeOHHK
1u1st 001Ieo0pa3oBarenbHbIX yupexaeHuid. — M.: [Ipocsemenne.2021 r.

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA



1.T'a6puensu O.C, OctpoymoB WN.I', Cnanko C.A. Xumusi: 11 knacc: yaueOHUK
1St 001Ieo0pa3zoBarenbHbIX yupexaeHuit. — M.: [IpocBemenne.2021 r.

3.Casunknna E.B « XumMmus B Tadnuiax 1 cxemax» Ui moarorosku k EI'D 10-
11 xmaccer. M. Act.2021T.

4. Xumust: 10 kacc: KOHTPOJIbHbBIC U MPOBEPOUHBIC paboThl K yueOHuky O.C.
INabpuensna «Xumus. 10 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M.: Ipoda; 2020 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Xumus Xumudeckas Hayka 1 00pa3oBaHUE B
Poccun http://www.chem.msu.su/rus

2. Xumug v XKuzub — XXI Bek http://www.hij.ru

3. AJIXUMUK: caiit JL.FO. Anux6eposoii http://www.alhimik.ru

4.0CHOBLI XUMUU. 06p330BaTeJIBHBII>'I Caf/'IT JJIs1 IIKOJIBHUKOB U CTY)IGHTOB
http://www.hemi.nsu.ru

5.BupryanbHas xumuueckas 1kosa http://maratakm.narod.ru

6.3anumarenbHas XxumMus: Bce o Mmerajuiax http://all-met.narod.ru

7.XuMus 1715 BCeX: WUTIOCTPUPOBAHHBIC MaTEPHAIIBI IO OOIIEH, OPraHNIEeCKOM
U Heopranudeckon xumuu http://school-sector.relarn.ru/nsm/

8.bank nemarorudeckoro oneiTa. MeTonuueckrue pa3paboTKH YPOKOB XUMHH
COpPOCOBCKHUX yuuTenei. http://www-windows-
1251 .edu.var.ru/russian/pedbank/sor uch/chem/index.html

9.XI/IMI/IHI KOJ’IJ’ICKHI/ISI MaTepI/IaJ'IOB JJIA yT{I/ITGJIH XUMHUHN: TEMAaTHUYCCKUC ITJIaHBbI,
MIPOBEPOYHbIE PA0OTHI, MEINA-YPOKHU, MATEPUAIIbI OJIUMITHA.
http://sysmanova.narod.ru
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