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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMHM Ha YpOBHE CpPEIHEro oO0IIero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHUS (peaepabHOM 00pa3oBaTEIbLHON MPOTPAMMBI CPEHETO OOIIero
obpazoBanus (POIT COO), mpencraBneHHbIXx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmm mpernogaBaHusi y4eOHOTo TmpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX  opraHmzanmsx  Poccuiickoit ~ Dexepanuu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, M OCHOBHBIX TNOJOXKEHUH «CTpaTerudl pa3BUTHS BOCIUTAHHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOJXOZ0B K pa3pabOTKe MpOrpaMMbl MO XHMHH, K OINPEACIICHUIO OOIIeH CTpaTeruu
o0Oy4eHHs, BOCIIUTAHUSA W PA3BUTHUSI OOYUYAIOUIMXCS CPEICTBAMH YU4EOHOTO TpeaMera «XUMHS» IS
10-11 xmaccoB Ha 06a30BOM YpOBHE COCTaBWJIM KOHIenTyaibHble mosoxkeHuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTU II€JIeH, COJEpIKaHUs, PE3yJbTaTOB OOy4YeHUS U TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpazoBaHHE, MOJydaeMOe BBIMTYCKHUKAMH 00Ie00pa30BaTEIbHON OpraHU3alluH,
SBIISIETCSI HEOTHEMIIEMOM YacThl0 WX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPHIAIONIAM 3TATrloM
peanu3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KITIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO OO0pa3oBaHMs. IJTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
pHUpOBl, (POPMUPOBAHKSI MHUPOBO33PEHUST W OOIIEH KYyIbTyphl YEJOBEKa, a TaKXKe IKOJOTHUECKU
00OCHOBaHHOIO OTHOIIEHUS K CBOEMY 370POBBIO U NpPHUPOJHOW cpezae. Peammsyercs xumuueckoe
oOpazoBaHue OOYYarONIUXCS Ha YPOBHE CpemHero ooOmero oOpa3oBaHHsS CpeACTBAaMU Y4eOHOTO
npeamera «XUMHs», COJIEpKaHHe U MOCTPOEHHE KOTOPOTO ONPEAETICHbl B MPOrpaMMe IO XMUMHHU C
yu€ToM cnenu(UuKy HayKl XUMHM, €€ 3HA4eHUs B MO3HAHUU IPUPOJbI U B MaT€pUAIbHON >KU3HU
oOmiecTBa, a TaKke C y4éroM OOMMX IeJled W INPHHLUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o01iero oopazoBanus B Poccuiickoit deaepanuu.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIPaeT OcoOyi0 pOjb B COBPEMEHHOU
LIUBWIM3ALMY, B CO3JaHUU HOBOM 0a3bl MaTepuadbHOM KyiabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMupOBaHHE PALMOHATBHOTO HAYYHOT'O MBILIUIEHUS, B CO3JaHME LIEJIOCTHOIO IMpEICTaBIECHUS 00
OKpYKaloIlleM MUpPE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, KOTOpoe (GopMUpyeTcss B XMMUU Ha OCHOBE
IIOHMMaHMUS BELIECTBEHHOI'O COCTaBa OKPYKAIOLIEro MHpa, OCO3HAHMsS B3aMMOCBSI3U MEXKAY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXXKHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHUS CTaja HEOThEMJIEMOM
YacThI0 MMPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYAa M KU3HU KaXJOTO wieHa
oOmectBa. CoBpeMeHHas XMMHs Kak HayKa CO3UJaTeNbHas, Kak HayKa BBICOKHX TEXHOJOTHM
HampaBjeHa Ha pelIeHue INI00ANbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKO, MUILIEBOM, IKOJIOTHUECKONH OE30IaCHOCTH U OXPaHbI 310POBbSI.

B cooTBeTcTBHU € OOIIMMY HENSMU U IPUHIMIIAMHU CPEIHET0 00111ero oopa3zoBaHus coJiepKaHue
npeamera «Xumus» (10—11 kmacesl, 6a30BbIi YpOBEHb U3YUEHUS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO
Ha  OOIIEKYAbTYPHYIO TOJArOTOBKY OOYyYaloImUXCs, HEOOXOOUMYKO UM s BBIPAOOTKH
MHUPOBO33PEHYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKIIOUEHHS B KHU3Hb COLMYMa, IPOJOJDKEHUS
00pa30BaHus B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTtaBisiomuMu npeaMera «XuMus» SBIsoTCs 0a30Bble Kypchl — «OpraHnndeckas XUMHsD» U
«OO0mas 1 HeopraHu4yeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HAayKH: CHCT€Ma 3HAHUM MO HEOPraHMYECKOM XMMMHU (C BKJIIOUYEHHUEM 3HAHMN U3
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oOmiell XMMUU) U OpraHuyeckoi xumuu. PopMHUpOBaHME AAHHOW CHUCTEMbI 3HAHUU MPU WU3YYCHHUH
npeaMera 00ecreynBaeT BO3MOXKHOCTH PACCMOTPEHHMS BCEr0O MHOTrOoOpas3usi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa cojaepkanus KypcoB — «Opranmueckas xumus» U «OOmas ¥ HeOopraHmyeckKas
XUMUSD» CPOpPMHpOBAaHA B MpOrpaMMe IO XMMHM Ha OCHOBE CHCTEMHOTO IOJXOAa K H3YyYCHHIO
yueOHOTO Marepuaja M OOYyCIOBJICHAa MCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHWH Ha
ONpeNeNEHHBIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpuBalOTCA Ha YPOBHE KJIACCUYECKOW TEOPHM CTPOEHHSI OPraHUYECKUX COCAUHEHMM, a TaKKe
Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX MPEICTaBICHUM O cTpoeHUM BeriecTB. CBeneHus: 00
M3Y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIVIEBOJOPOAOB JIO CIOKHBIX OMOJIOTMUECKH
aKTUBHBIX CcOoeqUHEHUU. B Kypce opraHMdeckoil XMMHH TOJIy4arOT pa3BUTHE CHOPMUPOBAHHBIC Ha
YpPOBHE OCHOBHOrO 00I1ero o0pa3oBaHUs MEpBOHAUYAIbHBIE MPEICTABICHHUS O XUMHUYECKOW CBS3H,
KJIaCCU(UKAMOHHBIX TMpPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB OT HX CTPOEHUS, O
XUMHYECKON PEaKIUU.

[lox HOBBIM yriom 3peHus B npeamere «XuMHsS» 0a30BOro YypOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUS TEOPETHUYECKUH MaTepuan u
(akToJIOrMuecKue CBEAEHUS O BEIEeCTBAX M XMMHUYECKOM peakiuu. Tak, B 4YacCTHOCTH, B Kypce
«OO0masi M HeopraHWuYeckas XuUMHUS» OOydYaloIMMCS TPEAOCTaBIsIeTCs BO3MOXKHOCTh OCO3HATh
3HaYEHHE MEPHOJMYECKOTO 3aKOHA C OOIIETEOPEeTHYECKUX U METOJOJIOTMYECKUX MO3MIUM, Tiydxe
MOHATh MCTOPHYECKOE M3MEHeHWEe (YHKIIUHA ITOTO 3aKOHA — OT 000OImaromed 10 OObsICHSIOMmENH U
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaXHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBaX W
MIPUMEHEHHUH, a TAK)KE€ O XMMHUYECKHX PEaAKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHMS
nonosHseTcs B Kypcax 10 u 11 kmaccoB anemMeHTaMu coAep KaHus, UMEIOIIMMHU KYJIbTYpPOJIOTHYECK U
U TPUKIATHON XapakTep. JTU 3HaHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aHMMOCBSI3U XUMHUHU C APYTUMU
HayKaMH{, pacKpbIBalOT €€ pOJib B IIO3HABATEIIBHOW W IPAKTUYECKOM JESATENbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHHUIO YB)XEHUS K MPOIIECCY TBOPUECTBA B 00JaCTH TEOPUM M MPAKTUUYECKUX
MPWIOKEHUH XUMUHU, I[OMOTAIOT BBIMTYCKHUKY OPHEHTUPOBATHCA B OOLIECTBEHHO U JMYHOCTHO
3HAYUMBIX MMpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh HH(DOPMALIMIO U IPUMEHSTh
e€¢ JuIsl  TONOJIHEHMsS  3HAHWW, pEUIeHUS  HHTEJUIEKTYaJbHbIX M OKCIEPUMEHTAJIBHBIX
HCCIIeIOBATEeNIbCKUX 3a/ad. B 1enoMm coaepkaHue y4yeOHOro mnpeamera «XuUMUsS» JaHHOTO YPOBHS
W3Y4YEeHHUS OpPUEHTHPOBAHO Ha (QOopMHUpOBaHHE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKONH OCHOBBI ISt
noHUMaHus Quiocopckux uAeH, TaKuX Kak: MaTepuagbHO€ EeIMHCTBO HEOPraHWYEeCKOro U
OpPraHUYECKOT0 MUPA, O0YCIOBICHHOCTh CBOMCTB BEI[ECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh
MPUPOJHBIX SBJICHUM MyTEM IKCHEPUMEHTA M PEIICHUS MPOTUBOPEUHI MeXITy HOBBIMH (pakTamu U
TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B PELICHUU HKOJOTMUYECKUX IpoldiieM, a
TaKke MpobiieM cOepexeHHs] IHEPreTUUECKUX PECYPCOB, CHIPbs, CO3JaHMsI HOBBIX TEXHOJOTHHA U
MaTepuaios.

B mutane pemieHus 3amad BOCMUTAHMS, PAa3BUTHS U COLMANHM3AIMM OOYUYAIOUIUXCA TPUHSATHIE
MporpaMMOM MO XMMHUHM TMOAXOJbl K ONPEICICHUI0 COAEpKaHUS M TOCTPOEHUS Mpeamera
MpenycMaTpuBarT GopMUpPOBAHUE YHUBEPCATBHBIX YUeOHBIX ACHCTBUIA, UMEIOIUX 0a30BOE 3HAUCHUE
JUIs  Pa3MyYHBIX BHUAOB JCSITENBHOCTU: pEIIeHHs MpoOieM, TMOWcKa, aHaiu3a U o0paboTKU
uHpopMalliy, HEOOXOJWMBIX s TPUOOPETeHHS OMbITa MNPAKTUYECKOW U HCCIEeI0BATENbCKON
JEeSATENbHOCTH, 32aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke mpenogaBaHus XUMUU KaK Ha yPOBHE OCHOBHOTO OOIero oOpa3oBaHMsl, TaK U Ha
YPOBHE cpeHero oOuiero oOpa3oBaHus, MPH ONPENEIIEHUN COAECPKATEIbHON XapaKTePUCTUKU Iesei
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M3y4YEHUsl TMpEIMEeTa HaIpaBJICHUEM TIEPBOCTENEHHON 3HAUYMMOCTH TPAAMIIMOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XUMHUYECKOW HAayKd Kak o00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOU JEATEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKON TOUYKHM 3pEHUSI TAKOW IMOJXOJ K OMPEACNCHUIO IeJIe M3ydeHUs MNpeIMeTa sIBIsSeTCS
BIIOJIHE OTPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIAaBHBIMU LEISIMU U3YyUEHUS MpeaMeTa «XUMHUsS» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBIISATOTCA:

. (dbopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHMHA KaK BaKHEWIICH COCTaBISIOMICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpAa, B OCHOBE KOTOpPOH JIeKaT KIIOYEBBIC IOHATHUA,
(dyHIaMEHTaJIbHBIC 3aKOHBI M TEOPUU XUMHUH, OCBOCHHEC S3bIKa HAYKH, YCBOCHHE W TIOHUMaHHUE
CYIITHOCTH JIOCTYIHBIX 00O0OIIEHUI MUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C UCTOpUEH HX
Pa3BHUTHS U CTAaHOBJICHUS;

. (dbopmMupoBaHHE U pa3BUTHE MPEICTABICHUM O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIUi, HEOOXOIUMBIX JUISl MPUOOPETEHUST YMEHUN OPUCHTUPOBATHCSI B MHUPE BEIIIECTB
Y XUMHYECKUX SBJICHUH, IMEIOIIMX MECTO B TIPUPOJIC, B MPAKTUICCKON U TIOBCETHEBHOM KU3HU;

. pa3BUTHE YMEHUW U CHOCOOOB JIEATETHLHOCTH, CBSI3aHHBIX C HAONIOJICHHEM W
OOBSICHCHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIFOJICHHEM TIpaBU 0O€30MacHOTO OOpalleHus ¢
BEIIIECTBaMHU.

Hapsiny ¢ stuMm, coaeparTenbHasi XapaKTepUCTUKA Ieed W 3a7ad HM3y4YeHUs MpeaMeTa B
MporpaMMe MO0 XWMHUW yYTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH NPUOPUTETAMH B
cucteMe cpeaHero oomiero ooOpazoBaHus. CerogHss B TPENOJaBaHUM XHMHUH B OOJBIICH CTETICHH
oTIaéTcsl MPEANOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE CoJiep)KaHus oOydeHHs, OpUECHTHUPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00I11€00pa3oBaTeIbHON OpraHu3aliy, BIAJCIONIEr0o He HabOpOM 3HAHUH, a
(YHKIIMOHATBHOW IPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTHBHOTO TMOJIyYEHHS 3HAHUH U
MIPUMEHEHUSI X B peabHOM JKU3HU JUIs PEIICHUs TPAKTUUYECKUX 3a1au.

B cBs3u ¢ 3TUM npu U3ydeHUU npeaMera «XUMHS» JOMHUHHpYIOIIee 3HAUeHHE MPHOOpeTaroT
Takue LeIN U 3a/1a4M, Kak:

ajanranus 0OydaloIIMXCsl K YCIOBUSAM JUHAMUYHO DPa3BUBAIOLIErOCs MHUpa, (OpMHUpPOBAHUE
UHTEJUIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K CaM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIBHOMY TMPHUHATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYalUX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHre y OOYYaroOIIMXCS KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), MMEIOIIUX
YHHUBEPCAIbHOE 3HAUCHUE IS PA3JIMYHBIX BUJOB JIEATEIbHOCTHU: PEIICHUs Mpo0ieM, MOKCKa, aHaIu3a
u o0paboTku uHPOpPMAIUU, HEOOXOIUMBIX Ui MPHOOPETEHUs OIbITa AEATEIbHOCTH, KOTOpas
3aHMMAaeT BAXKHOE MECTO B NO3HAHMM XUMHUH, a TaKXKe i1 OLEHKU C MO3HUIUNA SKOJOTHYEeCKON
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YeJIOBEKa U
MIPUPOIHYIO CPEAY;

pa3BUTHE TO3HABATENbHBIX HWHTEPECOB, WHTEIUICKTyalbHBIX W TBOPYECKHX CHOCOOHOCTEM
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENHHO MPHUOOPETaTh HOBBIE 3HAHMSI 10 XUMUU B COOTBETCTBUU
C JKU3HEHHBIMH TMOTPEOHOCTSIMHU, MCIOJIB30BaTh COBPEMEHHBbIE HH()POPMAIMOHHBIE TEXHOJIOTUU IS
MOUCKA M aHaIu3a yueOHO! 1 HaydYHO-TIONMYASPHON HH(OPMALIMK XUMHYECKOTO COJIEP>KaAHUS;

dbopMHUpOBaHHE W pa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBIILICHUS,
HaOM0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO IKCIIEPHUMEHTA;

BOCITUTaHHE y 00YyJarOIUXCsl yOeXKAEHHOCTH B TYMaHUCTUYECKOW HAMPaBICHHOCTH XUMUU, €€

Ba)KHOM poJin B pCIICHUU rI00aIbHBIX npo6neM PpallHOHAJIBHOT'O MPHUPOAOIIOJIb30BaHUs, TTIOIIOJIHCHUSA
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SHEPTEeTUYECKUX PECYpPCOB M COXPAHEHHUS HPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOTO OTHOLICHHWSI K NPUPOAEC M CBOEMY 3JI0POBBIO, a TaKXKe MPHOOPETEHUsI OmbITa
WCTIOJIb30BAHUS MOJYYSHHBIX 3HAHUH IS IPUHATHS TPAMOTHBIX PEIICHUI B CUTYalUsAX, CBA3aHHBIX C
XUMHYECKUMU SIBIICHUSMHU.

B yue6HOM mmane cpenHero oOmiero oopa3zoBaHus mpeaMeT « XuMHs» 0a30BOTO YPOBHS BXOJIUT
B COCTaB MpeIMETHOH 00sacTn «EcTeCTBeHHO-HAYYHBIE IPEIMETHI.
Ilpu cocraBnaenuun paboyeil mporpammbl Obwio yuTeHo obopynoBanue Ilentpa Toukm pocra
€CTEeCTBEHHO-HAYYHOIl HANpPaBJEHHOCTH JUIS €ro WCHOJb30BAHMS BO BpeMsl IPOBEICHUS
71a00paTOPHBIX M TPAKTHYECKUX paboT, a TaK Ke I JOCTH)KCHHUS IUIAHUPYEMBIX MPEIMETHBIX
PE3YIBTATOB. [Mudpoas mabopaTopuss MO XUMHUU Releon. Kommekramus: OecrpoBOAHOM
MYJIBTHIATYUK TI0 XUMHUH € 4-MsI BCTpauBaeMbIMHU JaTYuKaMu (Hatyuk pH ¢ anana3oHOM W3MepeHus
He yke yeM ot 0 1o 14 pH, naTuuk BbICOKOM TeMmepaTypsl (TEpMOIapHbIi) C AUANAa30HOM U3MEPEHUs
He yxe geM oT -100 10 +900°C; 1aTunK >7eKTPONPOBONMOCTH C JUAMA30HOM H3MEPEHHS HE YKe UeM
ot 0 g0 200 MmxCwm; ot 0 1o 2000MKCwMm; ot 0 1o 20000MKkCM; AaTYUK TeMIEpaTyphl MIATUHOBBIN C
JMANa30HOM M3MepeHHs He yxke deMoT -30 1o +120°C). OTnenpHble NATYMKM: JATYAK ONTHYECKOI
IIOTHOCTH 525HM Axcecyapsl: kabenbs USB  coeawHHUTENBHBIN, 3apsSaHOE YCTPOUWCTBO ¢ KadeireM
miniUSB, USB Ananrep Bluetooth 4.1Low Enerqy.
KpaTkoe pykoBoICTBO MO 3KCIUTyaTauuu HudpoBoi 1abopaTopun

[IporpamMmmHoe obecrieueHue
Metoandeckue pexkomeHaamnuu (40 pador)
Hoyr6yk(1 mtyka).

MOV (mpunrep, ckanep,konup)(l mr.)

OO6miee yncaO0 4YacoB, OTBEACHHBIX IS M3YYCHUS XMMHUHU, Ha 0a30BOM YPOBHE CpETHEro O0OIIero
oOpazoBanwusi, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34 gaca (1
4ac B HEJIEINIO).



COJEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHuueckoil XMMHUM: €€ BO3HUKHOBEHHUE, Pa3BUTUE M 3HAUEHUE B MOJIYYEHUU HOBBIX
BEIIECTB M MarepuanoB. Teopus CTpoeHUs oOpraHudeckux coeauHeHud A. M. byrneposa, eé
OCHOBHBIE TOJOXeHUs. CTpyKTypHbIE (HOPMYJIBI OPraHMYECKHX BEHIECTB. [ OMOJOTHSA, HM30MEpHsl.
XuMHYecKas CBS3b B OPraHU4ECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o KkiaccupuUKallM¥ OpraHuyeckux BemecTB. HoMeHkiaTypa OpraHu4ecKux
COeIMHEHUI (cucTeMaTHYecKas) W TpUBHAJIbHBIE Ha3BaHUS BaKHEMIIUX IpEICTaBUTENEH KJIacCoB
OpraHMYECKUX BEIECTB.

DKcrepuMeHTAIbHbIE METObl U3YUEHHUS BEIIECTB U UX MPEBPAlllEHUI: 03HAKOMJIEHHE C 00pa3aMmu
OpraHMYECKUX BEIIECTB M MaTepuajllaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OpPraHMYECKHX
BEIECTB, HAOIOJCHHE U ONMCAHWE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILEHUI0 OPraHUYECKHX
BEIIECTB MPU HarpeBaHuM (IJIaBjlIeHUe, O0YTIIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUECKHUH psZ. MeTaH U 3TaH — NpOoCTENINe NPEeICTaBUTENN
aJIKaHOB: ()M3MYECKHE W XUMHUYECKHE CBOICTBa (peaklMU 3aMEIIeHHs M TOPEeHHs), HAXO0XJCHUE B
MIpUPO/Ie, OTyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB MU CTPOCHHE, TOMOJIOTHYECKHH psAd. OTWUIEH W NOPONWIEH — MpOCTEeHIIne
MPE/ICTAaBUTENM  AJIKEHOB: (U3WYECKUE U XUMUYECKHEe CBOICTBa (peakuuu TUIPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u metunoOyraauen-1,3: ctpoeHue, BaXHEHIHE XUMUYECKUE CBOMCTBA
(peakuus nonuMepu3zanun). [lonyuyenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUU PsiA. AIETHWICH — NpOCTEHIIUi
MIpPEe/ICTaBUTENb AJKUHOB: COCTaB, CTPOCHHUE, (U3MUeCKHMe U XUMUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIUHU, TOPEHUS ), TOJTyYeHUE U IIPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (u3MUeCKME U XMMHUYECKHE CBOIICTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHHUA), IMOJIydeHHE M MpHUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuueckue C80UCMBA (peakyuu 2al02eHUpo8aHus U HUMPOBAHUS), NOTYUeHue U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHUeCKas CBSA3b MEXAY YIJ€BOJOPOJaMH, TPUHALIEKAITUMU
K pa3JINYHbIM KJaccaM.

[IpupoaHble UCTOYHHUKHU YIIIeBOI0poa0B. [IpuponHsiii ra3 u nonytHsle HedTaHble Ta3bl. HedTh u
e€ mnpoucxoxnaenue. CnocoObl mnepepabOTKU HEPTH: TMEPEroHKa, KPEKUHT (TEPMUYECKUM,
KaTaJuTH4ecKuil), mupoius. [IpoaykTel nepepaboTku HeDTH, MX TPUMEHEHUE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib 1 IpOAyKThI €ro nepepadoTKH.

DKcIepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB M MX MPEBpalleHUI: 03HAKOMJIEHHE C 00pa3lamu
iacTMacc, KaydyyKoB M pe3uHbl, KoJulekiuu «HepTb» u «YToib», MOAETHUPOBAHUE MOJIEKYI
YTJIEBOJOPOOB U TraJIOT€HONPOU3BOIHBIX, MPOBE/ICHUE NPAKTUUYECKON paboThl: MOTydyeHHE STUIIEHA U
H3yYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 MCXOJIHBIX
BELIECTB WJIN IPOAYKTOB PEAKIINH).




Kucjiopoaconep:kauue opranuueckue coeJnHeHus

[IpenenpHBIE OHOATOMHBIC CHUPTHL. METaHON M ATAHON: CTPOCHUE, PU3UUYECKHE U XUMHUYCCKUE
CBOHMCTBa (peaknmuu C aKTUBHBIMH METaJUIaMH, TaJIOTCHOBOJOPOJAMH, TOPEHHE), MPUMCHCHUE.
Bopopoanbie cBs3M MeXIy MOJIEKyJaMH CHUPTOB. JlefiCTBHE MeTaHOJia M 3TaHOJa HAa OPraHu3M
YeJ0BeKa.

MHOT0aTOMHBIC CIHUPTHI. DTUICHIJIMKOIL W TIUIEPUH: CTPOCHUE, (QU3NYCCKHUE U XUMHUYCCKUE
CBOMCTBa (B3aMMOJICHCTBHE CO MICIIOYHBIMH METAJUIAMH, Ka4eCTBEHHAs PEaKIHs Ha MHOTOATOMHEIE
cnupthl). JleiicTBre Ha OpraHu3M 4yesoBeka. [IpuMeHenne TIuIepruHa U 3TUIICHTITHKOJIS.

@eHoJI: CTpOEHHE MOJEKYNIbl, (pU3nYecKkne M XUMHUYECKHE CBOHCTBA. TOKCHYHOCTH (eHoIa.
[Ipumenenue denoua.

Anpaerunsl U Kemowuvi. DoOpMaNbAETH, alleTAIBIETHA: CTpoeHHe, (DU3UYECKHEe U XUMUUYECKUE
CBOHMCTBa (pEaKIMM OKHWCJICHHS W BOCCTAHOBIICHUS, KAYEeCTBEHHBIC PEAKIMH), TIOIYyYCHHE U
MIPUMCHCHHE.

OIHOOCHOBHEIE TIPEJIETbHBIC KAPOOHOBBIC KUCIOTH. MypaBbHHAS U YKCYCHAsI KUCIIOTHI: CTPOCHUE,
¢uznyeckue 1 XuMUYecKre CBOWCTBa (CBOMCTBA, 00IIMeE Ul Kjlacca KUCIOT, peakuus dTepudukanun),
nmoyiyueHue W npuMeHeHue. CTeapwHOBas M OJCMHOBAs KHCJIOTHI KaK IPEJICTABUTEIM BBICIIHX
KapOOHOBBIX KUCJIOT. MBLTa KaK COJIM BBICIIIHX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JICHCTBHE.

CrnoxHble 3(pHUpBI KaK MPOU3BOIHBIC KaPOOHOBBIX KHUCIIOT. [ MIpOJIH3 CIOKHBIX 3(GUPOB. JKUpEL.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckast posb )KUPOB.

VYrneBoapl: cocTaB, Kiaccu(ukanus yrieBOJAOB (MOHO-, TW- W TOJMcaxapuibl). [rokoza —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTU CTPOEHHS MOJIEKYIIbI, (PM3MYECKUEe U XMMHUYECKHE CBOMCTBA
(B3aumopeiictue ¢ ruapokcuaom mean(ll), okucaeHrne aMMuadHBIM pacTBOpPoM okcuia cepedpa(l),
BOCCTaHOBJIEHHE, OpPO’KEHUE TIIIOKO3bI), HAXOXKICHHUE B MPHUPOJIE, IPUMEHEHUE, OuoJIorndyecKasi poJib.
®doTtocuHTe3. DPyKTO3a KAaK U30MEP TIIHOKO3BI.

Kpaxman u wnemmonos3a kak mnpupoiHble mnojuMmepbl. CTpoeHHE Kpaxmana U LEJUTIOJIO03BI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIHsI C HOJ0M).

DKcrepuMEeHTAIbHBIE METObl U3YUEHUS BELIECTB U UX MPEBpAlleHUI: TpOBeeHHE, HAOI0IeHUE 1
ONHCAHUE JEMOHCTPALMOHHBIX OMBITOB: FOPEHUE CIHUPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX
cnupToB (OoKkMcieHHe AdTaHosia okcugaoMm Mmenu(ll)), MHOTOATOMHBIX CHUPTOB (B3aUMOJCHCTBHUE
rmnepuda ¢ rugpokcuaoM meau(ll)), ampaernmoB (OKMcIeHHWE aMMHUAYHBIM PAcTBOPOM OKCHIA
cepeopa(l) wm rTuapoxcumom wmemu(ll), B3aumozeicTBHE Kpaxmanga C HOJOM), IPOBEIACHHUE
MIPaKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Boruncnenuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBAa HCXOJHOTO
BEIECTBA WJIM MPOJIYKTa PEaKlMu MO MU3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJAHOTO M3 MCXOJHBIX
BEIIECTB WJIM POAYKTOB PEAKIIHIH).

A3oTCcoepKale OpraHn4eckie CoeqMHEHHUS.

AMUHOKHUCIOTBI Kak aM(pOTepHbIE OpraHuyeckue coeauHeHus. Duznueckue U XUMUYECKUE
CBOMCTBa aMUHOKHUCIIOT (HA MpUMepe TTUIMHA). bruonornyeckoe 3HaueHne aMHHOKHUCITOT. [lenTuabt.

benku xak mpupoAHbIE BEICOKOMOJIEKYISIpHbIE coequHeHus. [lepBuyHas, BTOpUYHAS U TPETHYHAS
CTpyKTypa OenkoB. XUMHUECKHE CBOMCTBA OENKOB: THAPOJIU3, ACHATYpAIUs, KAUeCTBEHHBIE PeaKiuu
Ha OeTKu.

DKcIepUMEHTAIbHBIE METO/IbI M3YyU€HHUsl BEIIECTB U MX MPEBpallleHUi: HaOMIoIeHne U OMUCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIusl OEITKOB MPU HATPEBAHUH, [IBETHBIC PEAKIIMH OEJIKOB.

BrbicokomolieKkyJIsipHbIe COeTMHEHH s



OcCHOBHBIE NOHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED, NIOJIUMED, CTPYKTYPHOE
3B€HO, CTENEHb IOJUMEPHU3ALMM, CPEAHsAs MoJeKyaspHas Macca. OCHOBHbIE METOJbI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPU3aUsl U MOJIMKOH ICHCAIHS.

DKcIepuMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB M MX MPEBPAICHU: 03HAKOMJICHHE C 00pa3amMu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXNpeIMETHbIX CBsI3€d NpU H3yuyeHUM opraHuueckoil xumuu B 10 kiacce
OCYILIECTBJISIETCS] UEPE3 UCIOJIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUIsl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmre ecTecTBEHHO-HAYYHBIE TOHATHSA: SIBJICHWE, HAydyHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpW,
aHaJlM3, CHHTE3, KiIaccupuKalus, MNEePUOAUYHOCTb, HaONIOJIEHUE, W3MEPEHHUE, HKCIEPUMEHT,
MOJIEIIUPOBAHUE.

®dusnka: Marepusi, SHEpPrus, Macca, aTOM, O3JIEKTPOH, MOJIEKyja, SHEPreTUYECKUNl YpOBEHbD,
BEIIECTBO, T€JO0, 0OBEM, arperaTHoe COCTOSIHME BEIECTBa, (PU3MUECKHUE BEITUYMHBI U €AMHUIIBI UX
H3MEpEeHUsl.

buonorus: kmerka, opranusM, Ouocdepa, OOMEH BelIeCTB B OpraHusMme, (QOTOCHHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadust: MuHepabl, rOpHbIE MTOPO/bI, MOJIE3HBIE UCKOTIaeMbIE, TOIUIUBO, PECYPCHI.

TexHosorusi: mHILEBbIE MPOIAYKTbI, OCHOBBI PAallMOHAJILHOTO MUTAHMs, MOIOIIME CPENCTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTe€pHalbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUSA

Teoperudeckne 0CHOBbI XUMHHU

XUMHUYECKUH 3JIeMEHT. ATOM. Sapo aTtoma, M30TOIBI. DJIEKTPOHHAS 000JI0YKa. DHEPreTUUECKUE
YPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, pP-, d- smemeHTb. OCOOEHHOCTH pacHpeaeICHHS
JJIEKTPOHOB IO OPOWUTANsIM B aTOMaxX »3JIEMEHTOB IIEPBBIX YETBHIPEX IMEPHOAOB. OJIEKTPOHHAS
KOH(UTYpaIys aTOMOB.

[Tepuonnueckuii 3akoH U Ilepuogmyeckas cucrema xumuuyeckux snemeHToB JI. M. Menneneena.
CBs3p mepuoauMueckoro 3akoHa u Ilepuomumyeckoid cucTeMbl XUMHUYECKUX oanemeHtoB /[l U.
MenneneeBa ¢ COBPEMEHHOM TeOopHel CTpOEHUST aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOMCTB
XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX M CIOXHBIX BEIIECTB MO TPYIIaM U MEPUOIaM.
3HaueHHE NEPUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

CrtpoeHnue BeliecTBa. XUMHUYECKas CBA3b. BUIbl XUMHUUYECKOW CBS3M (KOBAJCHTHAs HEMOJSIpHAS U
MOJISIpHAs, MOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM XWMHYECKOHW CBS3H
(oOMeHHBIN ¥ JOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATENBHOCTD.
CreneHb OKHUCICHUA. VIOHBI: KATHOHBI M aHUOHEI.

BemiecTBa MONEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTABA BEIIECTBA.
Tunel KpuUCTaNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUIA KPHUCTALIIMYECKOM
PELIETKY.

[Tondarue o aucnepcHbIX cucteMax. VIcTHHHBIE M KOJUTOMAHBIE pacTBOPbl. MaccoBas 10151 BellecTBa
B pacTBOpE.

Knaccudukanuss HeopraHuyeckux coenuHeHui. HoMeHkmaTypa HEOpraHMYeCKHX BEIeCTB.
I'eneTnueckasi CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIICKAITUX K PA3TUUYHBIM KJIACCaAM.
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Xumuueckast peakuus. Kinaccudukanus XUMUYECKUX PEaKIMii B HEOPTaHMUECKOW M OpraHuYeCKOi
XUMUHU. 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHHUS M MPEBpAILlEHUS] SHEPTUU IPHU
XUMUYECKUX PEAKIUSX.

CKopoCTh peakiuy, e€ 3aBUCUMOCTb OT Pa3INUHbIX (PakTopoB. OOpaTHUMbIE peakui. XUMHUYECKOe
paBHOBecue. DakTOphI, BIUSIOIIME HA COCTOSTHUE XUMUUYECKOTO paBHOBecus. [Ipunnmn Jle [llarenbe.

OnektponuTdeckas aucconuanusa. CuiabHble U cnadbie 3eKTpoauThl. Cpena BOAHBIX PACTBOPOB
BEILIECTB: KUCTas, HEUTpalibHas, IIEJI0YHASsI.

OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCIEpPUMEHTAIBHBIE METOJIbI M3YYCHHS BEIIECTB W UX MPEBPAIICHUI: JEMOHCTpaIus TaOIHIl
«Ilepnoguueckass cucremMa xumudeckux dieMeHToB [[. M. MenneneeBa», wu3ydeHue MoJeENen
KPUCTAJUTMYECKUX PEMIETOK, HAOIIOIEHNE U ONMCAaHNEe JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3znoxxeHue MEepoKCHAa BOJOPOJa B MPUCYTCTBUHM KaTaIU3aTopa, OMpEAeNieHue CpeIbl pacTBOPOB
BEIIECTB C TMOMOIIBI) YHHUBEPCAIHHOTO WHIMKATOPA, PEaKIMd HOHHOrO OOMEHa), TMpOBEIACHUE
MPaKTUYECKOU paboThl «BrusiHUE pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMHUUECKOU PEAKIIUI.

Pacuérnbie 3amaun.

PacuéTel o ypaBHEHUSIM XUMUYECKUX PEAKIIANA, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI, PACUETHI
C MCTOJIb30BAaHUEM TIOHSTHS «MACCOBas JI0JIs BEIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [lonoxxenne HemeramioB B Ilepronnyeckoil cucreme xumudeckux snemeHtos 1. U.
MenneneeBa 1 0COOEHHOCTH CTpoeHUs aTOMOB. Du3nueckue CBOMCTBa HEMETAIIOB. AJUIOTPOMHS
HEMETaJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BAKHEUIITUX HEMETAJUIOB (TaJlOTEHOB, Cephl, a3oTa, (pocdopa, yriaepona u
KpEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHU).

[IpumeHeHne BaKHENIIMX HEMETAIIJIOB U UX COCAMHEHUM.

Meramnel. Ilonoxenue meramnoB B Ilepuomnueckoil cucreme xumudeckux snemeHtoB JI. .
MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX O0O0OJIOYEK aTOMOB MeTauioB. OOmume
¢uzuveckue cBoiictBa MeTauioB. CIuraBpl METaUIOB. JJIEKTPOXUMUUYECKHH PAI  HAIPsHKECHUIH
METAJUIOB.

XHWMHYECKHE CBOMCTBA BAKHEUIINX METAUIOB (HATPHM, KalIWi, KaJbIUH, MarHWi, aJlOMHHHH,
LUHK, XpOM, KeJe30, Me/Ib) U UX COCTUHEHHI.

O61ue criocoObl Noay4eHus MeTamioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHbIE METOJbl HM3YyYEHHUsI BEUIECTB W HX MPEBPALICHUN: H3y4yEHUE KOJUIEKLHUU
«MeTamnsl U CIJIaBbD», 00pa3l0B HEMETAIOB, PEIIeHNEe IKCIEPUMEHTANbHBIX 3a/1a4, HAOII0IeHuEe U
OTHCAaHKE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOICHCTBHE THAPOKCH/IA AITFOMUHHUS C
pacTBOpaMu KUCJOT U LIEN0YeH, KaYeCTBEHHbIC PEAKIIMK Ha KATUOHBI METAIIJIOB).

Pacuérnbie 3agaun.

Pacuérel mMacchl BemecTBa Wik o0bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WIIU
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBa
BEII[ECTBA) MPOIYKTOB PEAKIIUH, €CITU OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMus 1 KA3Hb

Ponp xumMum B 00€cCleYeHHH HKOJOTHUYECKOM, JIHEPreTHUYeCKON W MHIIEBON OE30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.

[IpencraBienuss 00 OOHMIMX HAyYHBIX MPHUHIUIIAX MPOMBIIUIEHHOTO TOJIYYeHUS BaKHEUIITUX
BEILIECTB.
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YenoBek B MHUpE BEIIECTB W MaTepUalOB: BAaXKHEHIIME CTPOUTEIBHBIE MaTEpHUalbl,
KOHCTPYKLIMOHHBIE MaTEpHUalIbl, KPACKH, CTEKIO, KEpaMHKa, MaTepHallbl I DJIEKTPOHMKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00pEHUSI.

XuMHUs U 30pPOBbE 4YEJIOBEKA: IIpaBUJIa MCIOJIb30BAHUS JICKAPCTBEHHBIX IIPENApaToB, IIpaBUia
0€30I1aCHOTO HCII0JIb30BAHMSI MTPETIapaTOB OBITOBOM XMMHH B TIOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuszanus MexXnpeIMeTHbIX CBSI3€d MIPpU U3Yy4eHUH 00Iel n Heopranuueckoil xumuu B 11 kiacce
OCYILIECTBJISIETCS] UEPE3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHUH,
SIBJISIFOLUXCS] CACTEMHBIMU JJIsL OTACIIBHBIX IIPEMETOB €CTECTBEHHO-HAyYHOI'O LIUKIIA.

OO011ue ecTecCTBEHHO-HAYYHbIE ITOHATHUS: HAyYHbIH (akT, TMIIOTE3a, 3aKOH, TEOPUS, aHAJIU3, CUHTE3,
KJ1acCU(pUKaIus, NEPUOAUYHOCTD, HAOIIOEHHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: Marepus, DSHEpPrus, Macca, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, W30TOIl,
palMOAKTUBHOCTh, MOJIEKYJA, DJHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJNO, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIUYMHBI U €IMHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: knerka, opraHusM, 3Kocuctema, Ouocdepa, Makpo- M MHKPOIIEMEHTbI, BUTAMHUHBI,
0OMEH BelIeCTB B OpraHUu3Me.

I'eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MOJIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

Texnonorus:: XuUMHYECKass MPOMBIIUIEHHOCTb, METAJUTYprusi, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepHajIoB, CEIbCKOX03SIICTBEHHOE MPOM3BO/ICTBO, MHUIIEBasI TPOMBIIIJIEHHOCTh, (hapMalieBTUYeCKas
MIPOMBIIIJIEHHOCTh, MPOMU3BOACTBO KOCMETHUYECKHX IPENapaTroB, MPOWU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHUaoB, JEKTPOHHAS NPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHWHU HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHNM A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yiabTaTaM OCBOCHHS OOYYarOIIMMUCS
MpOrpaMM CpegHero oOmero o0pa3zoBaHUS (JMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM).
HayuHo-meToanueckoit 0CHOBOM A1l pa3pabOTKU IJIAaHUPYEMbIX Pe3y/IbTaTOB OCBOEHHS MTPOrpaMm
cpeaHero o0iero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cootBercTBUM € CHCTEMHO-/EATEIHHOCTHBIM IMOAXOJOM B CTPYKTYpe JHYHOCTHBIX
PE3yIbTaTOB OCBOCHHS MpeAMETa «XHUMHUSA» Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus BbIIEICHBI
CJIEYIOIIE COCTABIIAIOIINE:

OCO3HAaHHE OOYYaIOIIUMUCA POCCUICKON TpakJaHCKON HIASHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHHIO;

HaJIM4YMe MOTUBALIUU K 00Yy4EHUIO;

[[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKACHUU JHMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTE! U UCTOPHUECKUX TPAAULINNA 6a30BO HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYydaroIIUXCS PYKOBOJICTBOBATHCA B CBOEH JEATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, MPHUCYIIMMHU  LIEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3oBaHus;

HaJIM4YMe MPaBOCO3HAHUS YKOJOTHUECKON KyIbTYphl U CIOCOOHOCTH CTaBUTH IEJIU U CTPOUTH
KU3HEHHbBIE TJIAHBI.

12



JIngHocTHBIE PE3YyJabTaThl OCBOCHUA NPEAMETA «XUMUI» JOCTUT'AaOTCA B €ANHCTBC y‘IC6H0ﬁ
M BOCIIMTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBHU C TYMAHHUCTHYCCKUMH, COLUOKYJIIbTYPHLIMH,
AYXOBHO-HPABCTBCHHBIMU NEHHOCTAMU W HACATIaMU pOCCHﬁCKOFO TpaXXJaaHCKOIro O6H_ICCTBa,
IPUHATHIMU B OOILECTBE HOPMAaMHM U IpPaBUJIAMM IOBEAEHHUS, CIOCOOCTBYIOIIMMHU IIpoLEeccam
CaMOIIO3HaHH, CAMOPA3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHHA JIMYHOCTH 06yan0H1chs1.

JIMYHOCTHBIC PE3YNIbTaThl OCBOCHHS IpeaMeTa «XUMHUsS» OTPaXaroT CPOPMHUPOBAHHOCTH
OIBITA TT03HABATEIILHOM B HpaKTI/ILIGCKOf/i ACATCIIBHOCTHU 06yqa}0m1/1xcs1 110 peajin3daliu IMPUHATBIX B
oO11ecTBe EHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’kaaHCcKOro BOCIMTAHMS

OCO3HAaHUS O0Y4YaIOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX NHpaB U 00SA3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOMOPSIIKY;

NpeACTaBJICHHUA O COOUAJIBHBIX HOPMAax HW IMpaBUJIaxX MCEKIUNYHOCTHBIX OTHOIIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-I@CKOI\/'I ACATCIIBHOCTHU IPHU CO3JaHUU y‘IC6HBIX IMPOCKTOB,
pEeIICHNN y‘IC6HI:vIX M NIO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JOTHKY U apryMEHThl JPYTrux
P aHAJN3€ PA3JINYHBIX BUJIOB y4eOHOM A€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIAUTIO OTE€YECTBEHHOU XHUMUH,

YBaXXCHUA K MMPOLCCCY TBOPUCCTBA B oOnactu TCOPUHU U MMPAKTHYCCKOI'0 MPUMCHCHUA XUMUH,
OCO3HAaHUMA TOT'O, YTO JOCTHIKCHHA HAYKH €CTh PE3YJIbTAT MJIUTCIBbHBIX H&6J'IIO}1€HHI>1, KPOIOTIMUBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEeIbHBIX MOTHBOB B MOJIYYEHUU U TOCIEAYIOIIEM aHalu3e HHPOPMAIIH
0 MePEeIOBbIX JOCTUKEHUIX COBPEMEHHOM OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYalllH, CBA3aHHbIE C XMMHUYECKUMH SIBJICHUSMHU, U NPUHUMATD
OCO3HAHHBIE PEIIeHUs, OPUECHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

FOTOBHOCTH OIIEHMBATh CBOE IIOBEJIEHUE U IMIOCTYNKHM CBOUX TOBApUIIEH C TO3UIMIMA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popmupoBanusi KyJabTypPbl 310POBbS:

MOHUMAaHMS [IEHHOCTEH 3J0poBOTO M Oe3omacHOro oobpasa >KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOiroieHns MpaBuil 6€30MacHOTO 00pallleHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
U B TPY/OBOH €ATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBUJI UHIUBUIYAIBHOTO U KOJJIEKTUBHOTO OE30MaCHOTO MOBEACHUS
B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TMOCIHEACTBHM M HENPUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHMSA:

KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATEIbCKOM  AESITEIhbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH U IPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE€ B PEIICHUM NPAKTUYECKUX 337a4 COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY M3yUeHHIo Tpodeccuii pa3inyHOro pojia, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMUU;
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YBa)XEHHUS K TPYY, JIOAAM TPYyJa U pe3ysibTaTaM TPYI0BOH 1EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBHIYaTbHON TPACKTOPUHU 0Opa3zoBaHMs, Oymyiiei
npodeccun M peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00I11ecTBa;

6) 3Kx0/10rnYecKoro BOCIMTAHUA:

9KOJIOTMYECKU II€JIECO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMmiie;

MOHUMaHUS TJIO00ATBHOTO XapaKTepa 3KOJIOTHYECKHX MpPOOJeM, BIMSHHUS 3KOHOMHUYECKHUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHHS HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs BOIIPOCOB
PalOHaIBLHOTO MPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEMCTBUM, NPUHOCIIIMX Bpea OKpYyKarolled NpUpoaHON cpene,
YMEHHSI TMPOTHO3UPOBATH HEOJArONPUATHBIE HSKOJIOTMYECKUE TOCIEACTBUS MNpPEeIIPUHUMAEMBbIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJIW4Yus pPa3BUTOTO HSKOJOTUYECKOTO MBIIIEHHUS,, 3KOJOTUYECKOM KYNbTYphl, OIbITA
NEeSITeIbHOCTH ~ DKOJIOTUYECKOM  HANpaBJI€HHOCTH, YMEHHS  pPYKOBOJACTBOBAaThCS HMU B
M03HABaTEIbHON, KOMMYHUKAaTUBHOM M COLIMANIbHON MPAKTHUKE, COCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATDH UEOJIOTUH XeMOpoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOM MPAKTHKU;

MOHUMAaHUS CHenuPUKN XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (HOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUH IEJIOCTHOTO MPEACTABICHUS 00 OKpY)KaroleM
MUpE KaK O eIMHCTBE MPUPOJIbl U YeNIOBEKa, B IO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHUN
po0sieM CoOXpaHeHHsI MPUPOJHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOOM 3HAYUMOCTH XHMHUU JJI COBPEMEHHOM UMBUIM3AIMU: B €€
T'YMaHUCTHYECKOW HANpaBICHHOCTH W BAXXHOW pOJIM B CO3JaHUMM HOBOM 0a3zbl MaTepuUaIbHOM
KYJIbTYpbI, PEIICHUU TI00ANbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTMUeCKON 0€30MacHOCTH, B Pa3BUTHH MEAUILIMHBI, 00ecTieueHUN
YCIIOBUH YCIEIIHOTO TPY/AA U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KaXKIOTO YiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH: TOHUMAHHS  CYHIHOCTH METOJOB  IO3HaHUA,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMmble 3HAHUSA IS
aHalM3a U 0ObSCHEHHUS SIBIICHUN OKPY)KAIOIIEro MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHS
nenath 000CHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS JAHHBIX C LEIbI0
MOJIy4€HUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIOJIB30BaTh XUMUYECKHE 3HAHUS JUIsl pEIIeHUs podiieM B
peaIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATENBCKOM IeSATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENpPEphIBHOMY 00pa30oBaHMI0O M CamMOOOpa30BaHUIO, K
aKTUBHOMY IOJIy4E€HHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHMH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

UHTepeca K 0COOCHHOCTSM TpyJa B pa3InYHbIX cepax npodeccuOHATbHON AeATEIbHOCTH.

METANIPEMETHBIE PE3YJIbTATBI
MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YIeOHOTO MpeaMeTa « XMMHUsD Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIOYAIOT:
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3HAYUMBIC I q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA OGy‘-IElIOH.[I/IXCH MCKIUCHUIIIMHAPHBIC
(Mex1peAMEeTHbIE) O0IIEHayYHbIE IOHITHS, OTPAXKAIOIINE 1IEIOCTHOCTh HAYYHOW KapTHUHBI MHUpa U
CHCI_[I/I(bI/IKy MCTOAOB IMO3HAHHA, HCIOJIB3YCMbIX B CCTCCTBCHHBIX HayKaxX (MaTepI/ISI, BCIICCTBO,
SHEpTHUs, SBICHHE, MPOLECC, CHCTEeMa, HAaydyHbIH (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIEIOBaHNE, HAOIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHE);

yYHHUBEpCalIbHbIE y4yeOHbIE AEUCTBUS (I103HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE),
obecnieunBaromue GopMupoBaHrue (GYHKIIMOHAIBLHON TPAMOTHOCTH M COIMAIBLHOW KOMITCTECHITUU
oOyJaronuxcs;

CIIOCOOHOCTh OOyJaromMXCsi ~ HCIOJB30BaTh  OCBOCHHBIE  MEXKJIUCIHUIUIMHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HAHWA M YHHBEpPCAJIbHBIE YUeOHbIE JCHCTBHS B TI03HABATEIBHOH U
COLIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE  pe3yabTAaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU  Y4€OHBIMU
IMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMU I[eﬁCTBHHMH.

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU AeHCTBUAMM:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIFHO  (DOPMYIHPOBATh M  aKTyaIM3UpPOBaThH MPOOIEeMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

OTpeNeNsATh I1IeJH JICITENIbHOCTH, 3ajaBas MapaMeTphl M KPUTEPUU WX JIOCTHIKEHUS,
COOTHOCHTD PE3YILTAThI ACATCIbHOCTU C ITOCTABJICHHBIMU LICIISIMUA;

HCIIOJB30BaTh IIPU OCBOCHUU 3HaHUHU HpI/IéMI)I JIOTUYCCKOTO MBIIUJICHUS — BBIACIATH
XapaKTCPHBIC IMPU3HAKN HOHATHHU n YCTaHaBJIMBATh nux B3alMOCB3b, HUCIIOJIb30BATh
COOTBETCTBYIOIIHE TIOHITHS JJIs1 OOBSICHEHHS OTIEIBHBIX (DAKTOB U SIBJICHUH

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHil;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBA3U MEXTY U3Y9aeMbIMU SIBJICHUSMU,

CTPOHTD JIOTHYECKUE PACCYXKICHUSI (MHIYKTUBHBIC, IEAYKTHUBHBIC, TI0O aHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH BBIBOILI U
3aKITIOYCHUS;

MIPUMEHSATh B TPOIIECCE TMO3HAHUS, UCIOJIB3yeMbIe B XMMHU CHUMBOJMYECKHE (3HAKOBBIC)
MOJIENH, TTPEOOPa30BhIBATh MOJICILHBIE MPEACTABICHUS — XUMHUYECKUH 3HAaK (CHMBOJI) JJICMEHTA,
xuMudeckas ¢GopMmysia, ypaBHEHHE XHMHUUYECKOM pEaKIMu — TPH PEIICHUH Y4eOHBIX
MMO3HABATENIBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3Y4aeMbIX BEIIECTB U XMMUYCCKUX PEAKITHH.

2) 6azoBbIe HCCIEA0BATEbCKHE IeCTBHS:

BIIaZIETh OCHOBAMH METO/IOB HAYYHOT'O MMO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LETHM M 3aJaud  WCCIIEIOBaHMS, MHCIOJb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITENIBHO c(hOpPMYIIMPOBaHHBIE BOMIPOCH! B KAU€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIs
(hopMHUPOBaHMSI TUTIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYXKICHHUIA;

BIIQJIETh HABBIKAMH CaMOCTOSITEIBHOTO TIUIAHUPOBAHUS M MPOBEICHHUS YUEHUYECKHX
AKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaONIOaTh 3a XOJIOM TpOIlecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3yiabTar, (OpMyIupoBaTh OOOOIIEHHUS U BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PEe3yJIbTAaTOB MCCIENI0BAHHUS, COCTABISITH OOOCHOBAHHBIM OTYET O MPOJIEIAHHOMN
pabore;

MpHOOpeTaTh OMBIT YYEHHYECKOW UCCIIEOBATeIbCKOM M TPOEKTHOM JesATeNbHOCTH,
MPOSIBIIATE CIMOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITETHbHOMY TIOMCKY METOJOB pElIeHUs
MPaKTUYECKUX 33J1a4, TPUMEHEHUIO Pa3IMYHBIX METO/I0B MMO3HAHUSI.

3) pabora ¢ nngopmanmeii:
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OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX WH(GOPMAIMK (HAYYHO-TIOMYJIsIpHAs JIUTEpaTypa
XMMUYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TMOCOOMs, pecypchl VHTepHeTa), aHaIM3HpPOBAThH
MHOOPMALMIO PA3NUYHBIX BHUJAOB U (OpPM TPEACTABICHUS, KPUTHYECKHM OLEHUBATh €&
JOCTOBEPHOCTH U HETIPOTUBOPEUHUBOCTb;

(dbopMynHpoBaTh 3ampockl M NPUMEHSTH pa3IWYHBIE METOABl NpPU IOWCKE H OTOOpE
nHbopMaKy, HeOOXOIMMO [T BHITIOJIHEHUS YU4EOHBIX 33/1a4 ONPECIEHHOTO THTIA;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS HH()OPMAIIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTHMAJIbHYIO (OpMY MpenCTaBleHHsT HH(POpPMAIUH (CXEMBI,
rpaduKy, TuarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCTIONb30BaTh HAyYHBIM S3BIK B KA4eCTBE CpEACTBA NpH paboTe C XUMHYECKOH
nH(popmMaLren: IPUMEHATh MEXIpPeAMETHbIE (PU3NYECKEe U MaTeMaTHYeCKHe) 3HAKH U CUMBOJIBI,
(dbopmyiibl, a0OpeBUATyphl, HOMEHKIATYPY;

HCII0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATJISIAHOCTH.

OgJiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJAaeMOU TeMbl B XOJ€ IUalora W/HIH JUCKYCCHH,
BBICKa3bIBaTh  WJCH, (OPMYIHpPOBATH CBOM NPEIIOKEHHUS  OTHOCHUTEIFHO  BBITIOJHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYIIaTh C TMpE3eHTAlMell pe3y/IbTaTOB TIO3HABATEILHOW JEATEIIbHOCTH, TOJYYeHHBIX
CaMOCTOSITEIIEHO MIT COBMECTHO CO CBEPCTHHKAMH TIPH BBIITOJIHEHUH XHMHUYECKOTO SKCIIEPHUMEHTA,
MPaKTUYEeCKONH paboThl MO HCCIIEOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alud y4eOHOTO
npoekrta U (OpMyIMpPOBaTh BBIBOJBI IO pe3yjibTaTaM HPOBEAEHHBIX MCCIEJOBAHUN IyTEM
COIJIACOBAHUS MO3ULMI B X0/ 00CYX/I€HUS 1 0OMEHAa MHEHHSIMH.

OniaieHNe YHHBEPCAJIbHBIMHU PeryJsiITABHBIMH 1eHCTBUAMM:

CaMOCTOSTEJIBHO IUIAHUPOBaTh M OCYILECTBJIATH CBOKO IO3HABATENBHYIO JAESTEIbHOCTD,
ompenensas €€ LeIM M 3aJa4d, KOHTPOJMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
Ipe/UIaraéMblii aJrOpuUTM AECHCTBUI NIpU BBINOJHEHHHM YYE€OHBIX M HCCIEIOBATEIbCKUX 3a7ad,
BBIOMpaTh Hanbosee 3PPEeKTUBHBIA CIIOCOO UX pelieHUs ¢ y4ETOM TOJYyYeHHUsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLICHKHU.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XuMush» OTPAKaoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XUMUYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYyYHOMU
KapTUHBl MUpPA, POJM XUMHHM B TIO3HAHWMM SIBJICHUM MPHUPOABI, B (POPMUPOBAHHM MBILIUICHUS WU
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TI'pPaMOTHOCTH, HEOOXOAMMOW JJsi pelIeHHUs
MPAKTUYECKUX 3aJad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEE;

BJIaJICHUE CUCTEMOM XUMHYECKUX 3HAaHUM, KOTOpas BKIIFOYAET: OCHOBOIMOJIATrA0IINE MOHATHUS
(XMMUYECKHI DIIEMEHT, aToM, OJJEKTPOHHAas O000JOYKa aromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENIFHOCTh, XHMHUYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaI€HHas), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00bEM, YrIIepoIHBIN CKeleT, (yHKIIMOHATbHAS
rpymnmna, paJukal, U30MepHusi, U30MEPbI, TOMOJIOTHUECKHI PsiJi, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOI
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U a30TCOJEPIKAIINE COCTUHEHUS,, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEJIMHEHMS); TEOPUU M 3aKOHBI (TeopHsi CTpoeHHs opraHumueckux semecTB A. M. bytieposa,
3aKOH COXpaHEHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHH;
MHPOBO33PEHUYECKHE 3HAHUs, JIekKAIIME B OCHOBE IMOHMMAHMS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMHMUYECKUX SIBJIEHUH, (DAKTOJIOTUUECKUE CBEJEHMSI O CBOWMCTBAX, COCTaBe, IOJIyYEHUU U
0€30MMacHOM WCTIOJIb30BAHUK BAKHEHIINX OPraHUYCCKUX BEMIECTB B OBITY W MPAKTHYCCKON
JeSITEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMECHU BBISBIIATh XapaKTEPHBIC MPU3HAKHA TOHATHN, YCTAHABIIUBATh MX
B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

c(OpPMHUPOBAHHOCTh YMEHHMH HCIOJIb30BAaTh XHMHUYECKYI) CHMBOJIMKY [UISl COCTaBJICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) GOPMYII OPraHUYECKUX BEIIECTB U
YpaBHEHUN XMUMHUYECKUX PEAKIIMi, U3rOTaBIUBATh MOJIEIM MOJIEKYJ OPTraHUYECKUX BEIIECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHHUM YCTAHABJIMBATH MPUHAUICKHOCTh H3YyUYEHHBIX OPTraHUYECKUX
BEIIECTB IO MX COCTaBy U CTPOCHHIO K ONPENeNIEHHOMY KiacCy/Tpylie CoeIuHEeHUIN
(YrneBoJopo/ibl, KUCJIOPO U a30TCOAEpKAlllie COeAMHEHNS, BHICOKOMOJIEKYJISIPHbIE COESAUMHEHMUS),
JIaBaTh WM Ha3BaHWsA 10 cucteMatnueckoir HomeHnkiatype (IUPAC), a Tarxke mnpuBOIUTH
TPUBHAIIbHBIE HAa3BaHUSA OTICIBHBIX OPraHUYECKUX BEIIECTB (OTUJICH, MPOIMIEH, alleTHJIEH,
STUJICHTJIUKOJIb, TJUIEPUH, GeHOT, GopMaNbIerul, aleTalbJerul, MypaBbHHasI KUCIIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIOTa, TJIIOK03a, (GpyKTO3a, Kpaxmall, IeJlI103a,
TJTAITAH);

cOpPMUPOBAHHOCTh YMEHHUSI OIpEAeIsITh BUIbl XUMHUYECKOW CBSI3M B OPraHMYECKHUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

cOpMUPOBAHHOCTh YMEHHSI MPUMEHSTh I[OJIOKEHUS TEOPUH CTPOEHUS OPraHuYecKhX
BemectB A. M. ByrnepoBa 11t 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3HUECKUe U XUMUYECKUE
CBOMCTBAa THUIHMYHBIX MPEACTABUTEICH PAa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIEeCTB (METaH, JTaH,
STWJICH, TPOMWJIEH, aleTwieH, OyramueH-1,3, merunOyraaweH-1,3, OEH30J, METaHOJ, 3TAaHOI,
STUJICHTJIUKOJIb, TIUIEPUH, (EHOJI, alleTalbJIerul,, MypaBbuHAas U YKCYCHas KHUCIOTHI, TJIIOKO03a,
KpaxMmaj, LeJUII0I03a, aMUHOYKCYCHasi KHCIIOTa), WUTFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIY
HUMU YpPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHH C HCIOJIb30BAHUEM CTPYKTYPHBIX
opmyur;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKU YIIIEBOJOPOJHOTO CBIPhS (HEPTBH,
MPUPOJHBIN Ta3, yroib), CHOCOObI UX MepepadOTKU U MPAKTHYECKOe NPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOIUTH BHIYMCIICHUS TI0 XUMUYECKUM YPaBHEHHSIM (MAaCCHI,
00BpEMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WU MPOIYKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MMPOJAYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHUH BIAAETh CUCTEMOU 3HaHHI 00 OCHOBHBIX METOJIAX HAay4YHOTO
MO3HAHUS, UCTIOJb3YyEMbIX B XUMUU MIPH U3YYCHUH BEIIECTB M XMMUYECKUX SIBICHUH (HaOmroneHue,
M3MepeHue, SKCIIEPUMEHT, MOJICIHUPOBAHUE), UCTIOIB30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS IS
MPUHATUSL PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEHIECTBAMHU U HX
MIPUMEHEHUEM;

17



c(OpPMHUPOBAHHOCTh YMEHHUU COOIOaTh MPaBWJIA IOJIH30BAHUS XUMHUYECKON TOCYION U
nabopaTopHBIM 000PYIOBAHHEM, a TAKXKE IMpaBUIia OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHHH IUIAHUPOBAaTh M BBHIMOJHATH XUMHUYECKHH OSKCIEPUMEHT
(mpeBpalleHusl OpraHUYECKUX BELIECTB IPU HArpeBaHUH, IOJIyYEHUE 3TUJIEHA U U3YYEHUE €ro
CBOMCTB, KaUE€CTBEHHBIE PEAKI[UU OPraHUYECKUX BEIIECTB, JACHATypalus OEJKOB IPU HArpEeBaHUM,
LBETHbIE peaKuy OEJIKOB) B COOTBETCTBUH C MPaBUIaMHU TEXHUKU O€3011aCHOCTH TP 0OpallleHUU ¢
BELIECTBAMU U JIAOOpPAaTOPHBIM O0OOPYAOBAHMEM, MPEICTABIATH PE3YJIbTaThl XUMHYECKOTO
SKCTIEpUMEHTa B (OpME 3aluch ypaBHEHHUH COOTBETCTBYIOIIMX peakuuid u (HOpMyIHpOBAThH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KpPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HWH(POpPMALHIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYyTrux);

cOpPMHUPOBAHHOCTh yYMEHUH COOMIOJATh IpaBWJIa SKOJOTHYECKH 1€I1eco00pa3HOro
MOBEACHHUA B OBITY W TPYIOBOM J[EATENBHOCTH B LEIAX COXPAHEHHUS CBOETO 3JI0pPOBbS U
OKpY’)Karolllel MPUPOJHOW Ccpefbl, OCO3HABaTh OINACHOCTb BO3AECWCTBUS Ha >KMBBIE OPraHU3MBbI
OTpeIeIEHHBIX OPraHUYECKUX BEIECTB, MOHMMas cMmbici nokaszatens [1/1K, noscHsTs Ha mpuMepax
CHOCOObI YMEHBIICHUS U MPEJIOTBPALIEHUS UX BPEIHOTO BO3CHCTBUS Ha OPraHU3M UEJIOBEKa;

Uis OOy4aroUuXcs C OTPAaHUMYEHHBIMM BO3MOKHOCTSIMHM 3JIOPOBBS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMIA;

JUIS CJETIBIX M CIA0OBHIALIMX OOy4aIOUIMXCS: YMEHHE HCIOJIb30BaTh PeNbe(h)HO-TOYEUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHMSI Kypca «O01as 1 HeopraHudeckasi XuMUs 0TPaXKakoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XHUMHYECKOW COCTABJISIONICH €CTeCTBEHHO-HAY4YHOU
KapTUHBl MUpPA, POJIM XUMHUM B TIO3HAHWMM SIBJICHUM MPHUPOAbI, B (POPMUPOBAHHM MBILIUICHUS WU
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM TIpPaMOTHOCTH, HEOOXOAMMON JUIsl  pelleHus
MPAKTUYECKUX 3aJad M DSKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM cpee;

BIIQJICHUE CUCTEMON XMMHMUYECKUX 3HAaHUHU, KOTOpask BKJIKOYAET: OCHOBOMOIATAIOLIUE MOHITHS
(XMMUYECKHUI JIEMEHT, aTOM, M30TOI, S-, P-, 0- MEKTPOHHBIE OPOMTATIN aTOMOB, HOH, MOJICKYIIA,
MOJIb, MOJISIPHBI O0O0BEM, BaJEHTHOCTb, OSJEKTPOOTPULIATEIBHOCTh, CTEMEHb OKHUCICHUS,
XMUMHYECKasi CBs3b (KOBaJICHTHAs, HWOHHAs, METaJUIMYecKas, BOJIOPOJAHAsA), KpHUCTaIMYecKas
pemérka, TUOBl  XUMHUYECKHMX  pEaklUMid, pacTBOpP,  DICKTPOJMTHI,  HEIIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAS JUCCOLUALINS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peakiny,
XMMHYECKOE pABHOBECHE); TEOPUH U 3aKOHBI (TEOpUS DIIEKTPOJUTHUYECKONW AHUCCOIHAINH,
nepuoanueckuil 3akoH Jl. M. MeneneeBa, 3aKOH COXpaHEHHUsI MAcChl BELLIECTB, 3AKOH COXPaHEHUs
U TIPEBpAIlEHUs] YHEPTUM MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUU S3BIK
XUMUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIlEe B OCHOBE MOHUMAHHUS PUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBIIEHUHM, (DAKTOIIOTUYECKHUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IOJYYEHUU U
0€30MMacHOM HCIIOJIb30BAHUN BAKHEUIINX HEOPraHUYECKHX BEIIECTB B OBITY U MPaKTHUUECKOMN
NEeSTEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHATUN, YCTAHABIIUBATH MX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHATHS MPU ONMMCAHUNA HEOPTaHMYECKUX BELIECTB
U WX NPEBPALLECHUN;
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c(OPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JUISI COCTABJICHHUS
(bopMyIT BEIIECTB U ypaBHEHUN XMMHYCCKHX PeaKIHii, cucteMatuueckyto HomeHkiarypy (IUPAC)
Y TpUBHAJIbHBbIC HA3BAHUS OTACIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbld Ta3, YIIEKUCIBIN ras,
aMMHMaK, raméHas u3BeCThb, HeTalIéHas U3BECTh, MUTHEBASI COJIA, TUPUT U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUH OIPEACISATh BAICHTHOCTh U CTCIICHb OKUCICHHS XMMHYCCKHX
3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBS3U (KOBaJICHTHasi, MOHHAs,
METaJUTMYECKasi, BOJIOPOJHAs) B COCIMHEHHUAX, THUIl KPUCTALTUYECKOW PEMmIETKH KOHKPETHOTO
BEILECTBA (QaTOMHAas, MOJIEKYJIIpHasi, HOHHAs, METaJUIMYEeCKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHUI;

c(OpPMHUPOBAHHOCTh YMCHHI YCTaHABIMBATH MPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB 110
UX COCTaBy K OIpeneiI€HHOMY KJacCy/Tpylie COeAMHEHUH (TPOCThI€ BEUIECTBA — METaJUIbl U
HEMETaJUJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIE THAPOKCHIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHUN PacKpbIBATh CMBICT Tieproanydeckoro 3akona J[. . MenneneeBa
1 IEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIONIYIO, 00BICHUTEIBHYIO U MMPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMHUPOBAHHOCTh YMEHUIN XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHUX
aneMeHToB 1—4 mepuonos Ilepuognyeckoil cucreMbl xuMudeckux anemMeHtoB [[. . Menaeneesa,
UCIIOJIB3Ysl TIOHATHS «S-, P-, O-3JIEKTPOHHBIE OpPOMTAINY, «IHEPreTUYECKHE YPOBHH», OOBACHSITH
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB XMMUUYECKUX DJIEMEHTOB W UX COCAMHEHHUH IO MEpPHOJIaM U
rpynnam [lepuoandeckoil cucremMsl XuMudeckux 3aeMeHToB [I. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIECTB pPa3jIMYHbIX KJIACCOB, MOJTBEPXKJATh CYIIECTBOBAHHWE T€HETUYECKOU
CBA3M MEXJy HEOPraHMYECKHMMHU BEIIECTBAMU C IIOMOULIbI0 YPaBHEHHHU COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINH;

cOpPMUPOBAHHOCTh YMEHHUS KJIACCUPHUIMPOBATh XUMHUYECKHE PpEaKUUU [0 Pa3IUYHBIM
MpHU3HaKaM (YUCILY U COCTaBy pearupyrolux BeUIeCcTB, TEIUIOBOMY 3D PeKTy peakunu, U3MEHEHHUIO
CTETeHEeW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIH, YYaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTaBIISATh YPaBHEHUS PEAKIMM pa3lUYHbIX TUIIOB, NOJHBIE U
COKpAaIlEHHbIE YpaBHEHHS peaklUil HMOHHOTO OOMEHa, YYUTHIBas YCIOBHUS, HPU KOTOPBIX STH
peakuuu UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOIUTH pEaKUu, MOATBEPKIAAIOIINE KaYeCTBEHHBIN COCTAaB
pa3IMYHBIX HEOPraHUYECKUX BELIECTB, PACIO3HABATh ONBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaxX HEOPraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpPeICTBOM COCTaBICHHUSI 3JIEKTPOHHOTO OalaHCca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW peakluu OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIICHHS XHMHUYECKOTO paBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3aciicTBus (npuniuin Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh XMMHUYECKHE IMPOLIECCHI, JIeXkKAIllUe B OCHOBE
MPOMBIIIJIEHHOTO TOJYY€HHUsI CEepPHOW KHUCIOTHI, aMMHakKa, a Takke CcHOopMHUPOBAHHOCTH
Mpe/CTaBiIeHU 00 OOHUX HAy4YHBIX MPUHIUIAX M DKOJOTHYECKHX MpoOieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh yYMEHUW TMPOBOJUTH BBIUUCICHUS C HCIOJIH30BAHUEM TOHSITHUS
«MaccoBasi JI0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHHH ra30B MPU XUMHUYECKUX PEaAKIIUIX,
Macchl BeIIecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WU 00bEMY
OJIHOTO W3 YYacCTBYIOLIUX B PEAKIMU BEIIECTB, TETIOBOTO A(QeKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHUs1 MAaCChl BELECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUU;
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c(OpPMHUPOBAHHOCTh YMEHHUU COOIOaTh MPaBWJIA IOJIH30BAHUS XUMHUYECKON TOCYION U
nabopaTopHBIM 000PYIOBAHHEM, a TAKXKE IMpaBUIia OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBIIOJTHEHUIO Ta00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHUUN IUTAHUPOBATh M  BBITIOJNHATh XUMHUYECKUN OKCIEPUMEHT
(pa3nokeHue MepoKCUaa BOJAOPOJIa B MPUCYTCTBUHU KaTalu3aTopa, ONpeAesieHUE Cpeibl pacTBOPOB
BEILIECTB C MOMOIIBI0 YHHUBEPCAILHOTO WHIMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XHUMHYECKOHN PEaKINy, peakIlni NOHHOTO 0OMEHA, KaueCTBEHHBIC PEaKIIUU Ha CylIb(aT-, KapOoHaT-
U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHHSA, PEUIEHHWE OJKCIEPUMEHTAIBHBIX 3a7ad IO TeMaMm
«Metautely u «HemeTaimbel») B COOTBETCTBHM C TPaBUJIAMH TEXHUKH O€30MAaCHOCTH TIpU
oOpamieHMH ¢ BeUIeCTBAaMU M J1a0OpaTOPHBIM OOOPYIOBaHHMEM, NPEACTABIATH pPE3yIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (OpMe 3amuch ypPaBHEHHH COOTBETCTBYIOIIMX PEAKIUN U
(hopMyIHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTaTOB;

chOpMUPOBAaHHOCTh YMEHHMM KPUTUUYECKH aHAIM3UPOBATh XHMHUYECKYI0 HWH(OpMaIuio,
MOJIy4aeMy0 U3 Pa3HBIX HICTOYHUKOB (CpEACTBAa MACCOBOM KOMMYHHKaIMU, HTepHET U APYyrux);

cOpMHUPOBAHHOCTh yYMEHUN COOMIOJaTh MpaBHJIa SKOJOTHMYECKH I1eJ1ecO00pa3HOTo
MOBEJIEHNUsT B OBITY W TPYAOBOW JACITEIBPHOCTH B IIENSAX COXPAHEHUS CBOETO 370pPOBbS U
OKpYXaIoIed TPHUPOTHON Cpeabl, 0CO3HAaBaTh OMACHOCTh BO3JCUCTBHUS HA >KHBBIE OPraHWU3MBI
omnpeneNEHHBIX BEIIECTB, MOHUMas cMbIch Tokasarens [IJIK, mosicHaTe Ha mpuMmepax CcrocoObI
YMEHBIIIEHUS W MPEOTBPAIICHUS UX BPEAHOTO BO3CHCTBUS Ha OPraHW3M YeJIOBEKa,

JUTsT OO0YyYaloOlUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI: YMEHHE TPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHMS BEIIECTB U XUMHYECKHUX SBJICHHI;

JUIS CJETBIX M CIA0O0BHUIALIMX OOy4alOUIMXCS: YMEHHE HCIOJIb30BaTh Pelbe(h)HO-TOYECUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mist 3anvcu XuMudeckux Gopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
Nen/m | HaumeHoBaHHe pa3/iesioB M TeM NPOrPaMMbI Kontpous | Ilpaktue | (ngpossie)
Bcero HbIE CKHe o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypcsl
Pa3nes 1. TeopeTruyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opranndeckoi xumuu. Teopust cTpoeHus bubnuorexa [JOK
1.1 . 3 .
opranuyeckux coeauHenuii A. M. Byrneposa https://myschool.edu.ru/
Hroro mo pazueny 3
Paspnen 2. Yriesoaopoabl
2.1 [IpenenbHbIE YraeBOIOPOABI — aTKAHbBI 2 bubmorexa [IOK
' et T HOPOA https://myschool.edu.ru/
2.2 HenpenenbHble yrieBoI0poibl: alIKEHbI, aJTKaJHUECHbI, aIKMHbI 6 1 bubmorexa [IOK
' pea T FOPOAILL: ’ g ’ https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2 https://myschool.edu.ru/
bu6mmoreka [JOK
2.4 [IpupoaHbIE ICTOYHUKH YTJIEBOIOPOJIOB M MX IIepepadoTKa 3 1 https://myschool.edu.ru/
Hroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeJuHeHust
bubnuoreka [JOK
3.1 CrpTe. Dexoxn 3 https://myschool.edu.ru/
bubmuoreka [JOK
3.2 Anpneruapl. Kap6oHobie kucaoThl. CoxkHbIE 3(UPHI 7 1 https://mvschool.edu.ru/
bu6mmoreka [JOK
3.3 YTIeBOE! 3 ! https://myschool.edu.ru/
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Wroro mo paznmeny 13
Pasjen 4. A3oTcoaep:kaiye opraHndeckne coeMHeHUus
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 bubnmorexa [TOK
' ) ' https://myschool.edu.ru/
Wroro mo pazueny 3
Pasznea S. BoicokomMoJieKyJIsipHbIe COCAUHEHUS
bu6mmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Konrtpoas | Ilpakruue  (uudposbie)
HanmenoBaHue pa3iesioB 4 TeM NPOrpaMMbl
n/n Bcecero HBIE CKue oﬁpasoBaTe.Hbele
padoThbI padoTbI pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
11 Crpoenue atoMoB. Ilepuonnueckuii 3akoH u Ilepuonnyeckas 3 bubnuorexa [JOK
' crcreMa XuMuueckux snementoB J[. M. Menaeneea https://myschool.edu.ru/
1.2 Crtpoenue BemiectBa. MHOTOOOpasue BEIIECTB 4 Etﬁlgg?/ﬁszsh%gll; du.ru/
bubmuotexa [JOK
13 XHMHICCKHE peaKiiiH 6 . . https://mvsch%ol.edu.ru/
bu6moreka [IOK
Hroro ro pasexy 13 https://myschool.edu.ru/
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 Meraznel 0 ! https://myschool.edu.ru/
bu6mmoreka [IOK
2:2 Hemeranet ; . . https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKHUX BEIIECTB 2 https://myschool.edu.ru/
bu6mmoreka [JOK
Hroro o pasaery 17 https://myschool.edu.ru/
Pa3pen 3. Xumus u ;Ku3HL
bubnuoreka [JOK
3.1 KHMHS 1 HKASHD 4 https://myschool.edu.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos Jlata DJIeKTPOHHbIE
No Tema ypoxa Beer Kontpo IIpakTn uzyue uu@ppoBbIe
n/m JbHbIE yecKue oOpa3oBaTe/IbHbIE
° padoThbI padoThbI i pecypchl

1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHUE, PA3BUTHE 1 bubnuorexa [JOK
U 3HaUCHHE https://myschool.edu.ru/

2 Teopus cTpoeHUsI OpraHN4eCcKuX coequHeHnd A. M. 1 bubnuorexa [JOK
bytiepoBa, e€ 0OCHOBHbIE MOJIOKEHHSI https://myschool.edu.ru/

3 Howemaarypa (cncrevamsecsan o rpumamme nassanss |1 Bubmorera IOK
OpraHHECKAX BElECTB https://myschool.edu.ru/

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN PS 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/

5 MertaH 1 3TaH — TMPOCTEHIINE TTPEACTABUTEH AIKAHOB 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 ﬁ'ftlgg:?/(;r:\e/gshggi du.ru/

7 OTUJIEH U MPOIMUIEH — MPOCTEHIINE MTPEICTABUTENN ATKEHOB 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/

8 IIpaktuyeckas padora Ne 1. «I[losyueHue 3TuIeHa U U3y4eHUE 1 1 bubnuoreka [IOK
ero CBOHCTB» https://myschool.edu.ru/

9 Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. [lonyuenue 1 28.10 bu6mmoreka [JOK
CHHTETUYECKOTO Kay4yKa U PEe3UHbBI https://myschool.edu.ru/

10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, TOMOJIOTMUECKUI 1 11 bubnunoreka [JOK
psii. AlIeTHIIEH — TPOCTEHININI MPEICTABUTEIh AJIKHHOB https://myschool.edu.ru/

11 Brruncnenus o ypaBHEHUIO XUMHUYECKOHN peakiuu 1 18 bubmmorexa [IOK
https://myschool.edu.ru/

12 ApeHbl: 6eH301 U TOIyoJ. TOKCMYHOCTh apeHOB 1 25 bubnuoreka [IOK
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13 I'eneTnyeckas CBsI3b YIriieBOIOPOIOB, IPUHAUICKAILNX K 212 bubmuorexa [IOK
pa3IMYHBIM KJ1accam https://myschool.edu.ru/

14 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB: HpI/IpOlEHI)II\/JI ra3 u 9.12 bubnuorexa [JOK
NOMYTHBIC HETSHBIC Ta3bl, HE)Th U MPOYKTHI €€ repepaboTKu https://myschool.edu.ru/

15 [IpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB: Hpnpo;["HHﬁ ra3 u 16.12 bubnuorexa [JOK
NOMYTHBIC He(TSHBIC Ta3bl, HeOTh U MPOIYKTHI €€ TiepepaboTKu https://myschool.edu.ru/

16 KoutpoJabHas pa6ora no pasaeiny «YTiIeBOI0POIbI» 23.12

17 [IpenenbHbIE OJHOATOMHBIE CIMPTHI: METAHOJI U ATAHOJL bubnnorexa [JOK
BoopoaHas cBsi3b https://myschool.edu.ru/

18 MHoOroaTOMHBIE CIUPTHI: ITUIICHTIIUKOJIb U TIULEPUH BH6H_HOTeKa LIOK
https://myschool.edu.ru/

19 @deHoJI: CTpOSHHE MOJIEKYJIbI, PU3NUECKHE U XUMUUECKHE bubnuoreka [IOK
CBOWCTBA, MPHUMEHEHHUE https://myschool.edu.ru/
20 Anbrerunapl: GopManIbAeTU U aleTalbAeTU . ALIETOH ﬁﬁﬁ/ﬁ?&%ﬁi du.ru/

21 OnHOOCHOBHBIE TIpe/IeNIbHBIC KaPOOHOBHIE KHCIIOTHI: bu6mmoreka [IOK
MypaBbHHAS U YKCYCHAs https://myschool.edu.ru/

29 [IpakTrueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM bubnmuoreka [JOK
KHCIIOTBD) https://myschool.edu.ru/

23 CreaprHOBas M OJICMHOBAs KUCJIOTHI, KaK MPEICTaBUTEIN bubnmuorexa [JOK
BBICIINX KapOOHOBBIX KHCIOT https://myschool.edu.ru/

24 Mpbuta Kak COJTM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE bubnmuorexa [JOK
aeicTBHe https://myschool.edu.ru/

o5 CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. bubnunoreka [JOK
I'uaponns3 CoKHbBIX 3GUpOB https://myschool.edu.ru/

26 XKupsl: ruapoans, npuMeHeHne, OUoJoruuecKas pojib JKUPOB EH@I_HOTeKa LOK
ttps://myschool.edu.ru/

27 VYrneBojpl: cocTas, knaccudukaius. Baxueiime bubnuoreka [JOK
IIPEJICTaBUTEIHU: TJII0K03a, PPYKTO3a, caxaposa https://myschool.edu.ru/

28 Kpaxman u nemntono3a kak npupoHble MOIUMEPHI bu6nuoreka [IOK
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KonrpounbHas padora no paszaeny «Kucnopoacoaepxaiiue

29 1
OpPraHU4eCcKUue COCAUHEHHSDY
30 AMUWHBI: METHJIAMUH U aHUJIHH 1 Egg??/ﬁsgshgglg du.ru/
31 AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKUE COCTUHEHUS, 1 bubnuorexa [JOK
ux OuoJyiormyeckoe 3HaueHue. [lenTu bt https://myschool.edu.ru/
32 Benxu xak mpupoHbIE BEICOKOMOJIEKYIISPHBIE COSTMHEHHS 1 BH6H_HOTeKa IOK
https://myschool.edu.ru/
OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX bubnuorexa [JOK
33 COEIMHEHUH 1 https://myschool.edu.ru/
34 OCHOBHBIE METOJIbI CUHTE3a BEICOKOMOJIEKYIISIPHBIX 1 bubmuorexa [JOK
coenuHeHni. [TnacTMacchl, KayayKH, BOJIOKHA https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KosnuecTBo 4acoB Jlata DJIeKTPOHHBbIE
No Tema ypoxa Kontpo IIpakTnn uzyue uu@ppoBbIe
n/m Bcero | JabHBbIE yeckue st o0pa3oBaTejibHbIE
padoThbI padoThbI pecypchl
1 XUMHYECKUH 351eMeHT. ATOM. DJIEKTPOHHAsA KOH(UTYpalys 1 bubnuorexa [JOK
aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema
2 XHAI/)IHIISCKHX aneMeHTOB /JI. I/II) l\fem{eneeBa, UX CBSI3b C 1 bubmmorexa [TOK
o N https://myschool.edu.ru/
COBPEMEHHOU TeOpHel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUYECKUX IIEMECHTOB
3 Y UX COCIMHEHUH I10 TPYIIaM U eprojam. 3HauYeHue 1 bubnuoreka [IOK
MEPUOIMUYECKOTO 3aKOHA U CUCTEMbI XUMUYECKUX DJICMEHTOB https://myschool.edu.ru/
JI.1. MenneneeBa B pa3sBUTUN HAYKH
4 Crpoenue BeliecTBa. XUMUYECKasl CBS3b, €€ BUbIL, MEXaHU3MBI 1 bu6mmoreka [IOK
00pa30BaHus KOBAJCHTHOU CBsA3U. BomopoiHast CBS3b https://myschool.edu.ru/
5 BanenTHOCTh. D1EKTPOOTPUIATEILHOCTh. CTENEHb OKUCICHHUS. 1 bubnuorexa [JOK
BerectBa MOJIEKYIIPHOTO U HEMOJIEKYISPHOTO CTPOCHHS https://myschool.edu.ru/
6 [TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE U KOJUIOUIHbIC 1 bu6mmoreka [JOK
pacTtBOpbl. MaccoBast 10JIs1 BEIIECTBA B PACTBOPE https://myschool.edu.ru/
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX
7 coenHH;bHHﬁ.u ['eneruueckas CB};Ip?J: HGOI[))FaHI/I‘leCKI/IX BEIIECTB, 1 bubmorexa HOK
https://myschool.edu.ru/
pa3IMYHBIX KJIACCOB
Knaccudukanus XuMHUYECKUX peakluii B HEOPraHUYECKOM U
8 OpraHMYeCcKON XUMUU. 3aKOH COXPAaHEHUS MACChl BEIIECTB; 1 bubnunoreka [JOK
3aKOH COXPAHEHUS U MPEBPAIECHUS SHEPTHH IIPH XUMUYECKUX https://myschool.edu.ru/
peaKIusax
9 Ckopoctb peakiuu. OOpaTuMble peakiiuu. XUMHYECKOe 1 bubnmnoreka [JOK
paBHOBeCHE https://myschool.edu.ru/
10 IIpaktnyeckas pabora Ne 1. «BrnusiHue pa3nuyHbIX GaKkTOpPOB 1 1
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Ha CKOPOCTb XUMHUYECKOM PCaKnumn»

QHGKTpOHHTI/I‘ICCKaﬂ muccoruanus. [loustue o BOOOPOJHOM

11 nokazatene (pH) pactBopa. Peakiuu nonHoro oomena bubmmorexa [TOK
P pa. ' https://myschool.edu.ru/
['uaponn3 opraHUYeCKuX U HEOPraHMIECKUX BEIIECTB
12 OKHCIIUTENHEHO-BOCCTAHOBUTENbHBIC peakiuu. [lonsTrue 06 bubnuorexa [JOK
AJIEKTPOJIM3E PACIJIAaBOB U PACTBOPOB COJICH https://myschool.edu.ru/
13 KonTtponbnas padoTa no pasaeny «TeopeTnyeckue 0CHOBBI
XUMUN)
Merainel, ux noJyioxkenue B [lepuoauyeckoii cucrteme
’ PHOZ bubmmoreka [{OK
14 xuMHuIecKkux anemeHToB JI. V1. MenneneeBa u 0COOEHHOCTH .
. https://myschool.edu.ru/
cTpoeHus aromoB. O0mIre Gpusnveckre CBONCTBA METAJIOB
15 CrutaBbl METAIUIOB. DJIEKTPOXUMUYECKUH Psil HAITPSAKECHHI bubmuorexa [JOK
METaJUIOB https://myschool.edu.ru/
16 XUMHYEeCKHE CBOMCTBA BaKHEUIIINX METAJUIOB (HaTpHil, Kaui, bubnuoreka [IOK
KaJIbIIMi, MarHUMA, ATFOMAHH) U UX COCTUHEHUIN https://myschool.edu.ru/
17 XUMHYECKHE CBOWCTBA XpOMa, MEIN U UX COETUHEHUN bubmorexa [TOK
poMa, Med g https://myschool.edu.ru/
. . bu6mmoreka [IOK
18 XuMHYeCKHe CBOMCTBA IIUHKA, JKeJie3a U UX COCTUHEHUN ]
https://myschool.edu.ru/
19 [TpakTrueckas padota Ne 2. "Pemienne skcriepuMeHTaTbHBIX
3a1a4 1o teme «Metauiel»"
Hewmeramnsl, ux nonoxxenue B [lepuoandeckoit cucreme
’ pHOZ bu6mmoreka [JOK
20 xuMuueckux snemeHnToB JI. M. MenaeneeBa u 0COOCHHOCTH )
https://myschool.edu.ru/
CTPOEHUS aTOMOB
21 du3nyecKne CBOWCTBA HEMETAIUIOB. AJIJIOTPOIIHSI HEMETAIIJIOB bubnunorexa [JOK
(Ha mpuMepe KUCI0poaa, cepbl, hochopa u yrieposa) https://myschool.edu.ru/
. . bubnuoreka [JOK
22 XUMUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX COCTMHEHHIA )
https://myschool.edu.ru/
23 XUMHUECKUe CBOMCTBa a30Ta, pocodpa 1 X COCTUHEHUI bubmmorexa [TOK
’ p o https://myschool.edu.ru/
24 XHMMHUUYECKHE CBOMCTBA YIIIEPOJa, KPEMHUS U UX COCAUHEHUN bubnuoreka [IOK
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bubmuoreka [JOK

25 [TpuMeHeHHe BaKHEHIITMX HEMETAIIOB M UX COCTHHEHHIM 1 https://myschool.edu.ru/
26 Sggﬁgiﬁiili.cggjiféﬁgg I:(‘) ;I;Zi?{i;;ﬁ;ef;MHHGCKHX 1 BH6H_HOTeKa HOK
peaKkuyii ¥ TEPMOXUMHUYECKUE PACUETHI https://myschool.edu.ru/
27 [IpaxTueckas padota Ne 3. «PerieHue skcriepuMeHTaIbHbIX 1 bubnuorexa [JOK
3a1a4 o Teme "Hemeramibr"» https://myschool.edu.ru/
28 KonTponsHas paborta o temam «Metaiuis» u «HemeTamis 1
29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmueckue 1 bubnuorexa [JOK
U OpPraHu4eCKUe OCHOBAHUS https://myschool.edu.ru/
AmpoTepHBIC HEOPTaHUYECKHE U OPTaHHIECKU WHEHUSI.
30 FGH(E:I/IZI;CK;I ciifzbaHeolf:aH;qe;gl; u ogl?am:qce?:i):lx ) 1 BH6H_HOTeKa LIOK
BEIICCTR https://myschool.edu.ru/
31 Ponbs xumuu B obecrieueHuN AKOJIOTHIECKOH, SJHEPreTHIECKOM 1 bubmuorexa [JOK
1 THIIEBON 0€30IaCHOCTH, PA3BUTHH MEAUIIUHBI https://myschool.edu.ru/
30 [IpeacraBneHust 06 0OMMX HAYYHBIX TPUHITATIAX 1 bu6mmoreka [IOK
MIPOMBIIIICHHOT'O TTOTYYCHHsSI BAKHCHIITNX BEIIECTB https://myschool.edu.ru/
33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
bubnmuorexka [JOK
34 XUMHS ¥ 3I0POBbE YEIOBEKA 1 https:/ /mvsch%ol.e du.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus, 11 knace/ T'abpuensia O.C., Octpoymon U.T'., CiagkoB C.A., AKroHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

o Xumus, 10 kimace/I"adpuensa O.C., OcrpoymoB U.I'., CnankoB C.A., AKIInoHEpHOE 0OIIECTBO
"N3natensctBo "lIpocsemenue”

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meromuueckoe nmocodue — 0a3oBbIil ypoBeHb» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O0m1as XumMusi B TeCTax, 3afadax, ynpaxkHeHusx. 11
knace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KontponasHbie u
MIpOBEpPOUHbIE pabOThI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Beenenckas «Xumus 11 knacc: HactonbHast kHUra Jy1st
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I'.JIeicoBa, A.I'.Beenenckas «Xumus 11 kmacc: HactonsHas kaura st
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemetos, .I".OcTtpoymoBa «3afgaun 1Mo XUMHUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. leauncoBa «Xumus 11 kmacc moypounsie muiansl o yaeouuky O.C.I"abpuensHa,
I".I".JIeicoBoi» - Bonrorpamy Yuurens 2018ro.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumun 11 kiaace», - M.: Ox3amen, 2019r.
9. 9. O.C.I'abpuensu, .I'.octpoyMOB «XUMHYECKHUI SKCIIEPUMEHT B 11KoJe 11 kmacey; - M.:
Hpoda. —2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumust» 1 cailT 11 yuuTess «5 Uy Ha YPOK XHUMHUN
http://him.1september.ru Eaunas xomtekuus LIOP: TlpenmeTHas KoIeKust « XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIC KCIIEPUMEHTHI:
xumust. Kostekius Poccuiickoro o01eo0pa3oBarei-HOTO TopTajia

http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas ouMIuaga MIKOJIbHHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranuueckasi XAMust: SJICKTPOHHBINA YUCOHHUK [T CPEIHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JIEKTPOHHBIA yIeOHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHiuronHast OJTUMITHA/A [T0 XUMHUH: TEIEKOMMYHHKAITHOHHBIN
o0pazoBarebHbIi POEKT

ObopynoBanne «Touxku pocra» -  Iludposas mabGoparopuss MO XUMHH Releon.
Kommnekramus: 0ecipoBOAHON MyIbTUIAATYUK MO XUMHH C 4-Ms BCTpaWBaeMbIMH JaTUYMKAMU
(matunk pH ¢ nmanmazoHom wu3Mepenus He yxke ueM oT 0 mo 14 pH, nmatuumk BBICOKOI
TemrepaTypsl (TepMONApHbI) C JMANa3’oHOM M3MepeHus He yxke deM oT -100 no +900°C;
JATYMK SJIEKTPOIPOBOJIUMOCTH € AMANa30HOM u3MepeHus He yxke yem oT 0 g0 200 mxCwm; ot 0
10 2000MkCMm; ot 0 go 20000MkCwm;  JgaT4MK TeMmIlepaTypbl IJIATUHOBBIM C JUANa30HOM
usMepeHus He yxke uemMoT -30 gm0 +120°C). OtmenbHble AATYMKM: [ATUYUK ONTHYECKOH
mwiotHocTH 525HM  Akcecyaphl: kabenbr USB  coenmuHUTENbHBIN, 3apsIHOE YCTPOWUCTBO C
kabenem MiNIUSB,  USB Anantep Bluetooth 4.1Low Enerqy.
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