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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMBbI  CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX Opranuzanusix Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMbI, H
OCHOBHBIX TnONOXKeHHW «CTparermum pasBUTHS BocnUTaHuA B Poccuiickoit
®enepaunu Ha nepuon 10 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05.2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONpPENEIICHUIO
oOmieil ctpareruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHUS 00YUalOIIMXCS CPEIACTBAMU
yuebHoro npeameta «Xumush» 1 10—12 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIM
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHYKAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILIEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (OPMUPOBAHUS MUPOBO33PEHUS U 00ILIEH KYJIbTYphI
YeloBeKa, a TakKe JSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromumxcsi Ha YPOBHE CpeHEero o0IIero o0pa3oBaHus CPEACTBAMH y4EOHOTO
npeaMera «XHMHsD), COJEpKAaHUE M IMOCTPOCHHE KOTOPOTO OIpPEIEIECHbl B
nporpaMMe MO XUMHHM C y4€TOM crneun(uKd HayKd XUMHHM, €€ 3Ha4eHHs B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKkXke C Y4ETOM
o0lmMX 1efaed M MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IMBUJIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME IEJOCTHOIO MPEJCTABICHU 00 OKpYKAlOUIEM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbI0O MUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W >KM3HM KaxI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUs KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJiCHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10—12 kmaccel, 6a30BbIN YPOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEOOXOOUMYI0 MM Uil  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUUYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOW XUMUHU (C BKIIOYEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor XumMuu. POpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YUYECHHUU
npeaMera 00ecrnedynBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 ydeOHOro marepuajga U OO0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3BJIEKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



rIIyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 0OBACHAIOMEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKXKE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX NpOTeKaHus JomoiHsercss B Kypcax 10, 11, 12 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpPOJOTUUECKUNA W TPUKIIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUSA K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHATh €€ JUIsl TIOMOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKHUX 3a/1ad. B 1ienomM copepxanue yueOHOTo
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TOHUMAHHUS
dunocockux uAEH, TaKMX KaK: MaTepUaIbHOE €JIMHCTBO HEOPraHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOCHHEM, IO3HABAEMOCTh MPHUPOIHBIX SBIECHUWA IYTEM OSKCIEpPUMEHTa U
pelieHrs TPOTUBOPEUYMM MEXAy HOBBIMU (paKTaMU M TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKHUX MpoOieM, a
TaKke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJIXOMAbl K OIpEeIeICHUIO
CONlep)KaHUs M MOCTPOEHUS TpeAMeTa MpeaycMaTpuBalOT (QopMUpOBaHUE
YHUBEPCAIBHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIMUX 0a30BOE 3HAYCHUE IS
pPa3MUYHBIX BHJIOB JICSITCIIBHOCTH: peIIeHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B mpakTuke mnpemojgaBaHus XWMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IIPHU OMPEICTICHUH
COJIEpKaTEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKON HAyKH KaK OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LENEU HU3YUEHUS
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LIETSIMU U3YYEHHUS TpEaAMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —12 ki1.) siBsItOTCA:

e (opMupoBaHHME CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUHU,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHS
YMEHUM OpUEHTHUPOBATHCS B MHPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro oopaIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atum, coneprkaTenibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHNM XUMUU B OOJbIIed CTeNeHH OTHAAETCA  MPEeArnovTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHHs OOyueHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00I111€00pa30BaTEIbHON OpraHM3alliy, BIAJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHSIMH aKTUBHOTO TMOJIyYCHUs 3HAHUN W MPUMEHEHHSI UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YEHHH IMpeaMera «XUMHUsS» JTOMHUHHUPYIOIIEe
3Ha4YeHHe MPUOOPETAIOT TaKKUE LENH U 33J]a4, KaK:

amanrausi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpoBaHHE  WHTEIUICKTYallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPHUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYyYalOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJieM, MOMcKa, aHaIu3a U 00paboTku MHGOpPMAIIIH,
HEOOXOJUMBIX I TPUOOPETEHUS OIBbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe IS OLEHKH C MO3UIUN
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPEy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOUCKA W aHalnu3a yuyeOHOU u
HAy4HO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOMIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS], HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHMHM W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOyyaroumxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONMM B PEIICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPaHEHUsl MPUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTro
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I NPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero o0pa3oBaHUS TPEAMET «XUMUS»
0a30BOro ypoBHSI BXOAMUT B COCTaB MpeaMeTHOMN o0nacTi «EcTecTBeHHO-HayUYHbIE
PEIMETHD.

OO11ee yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oodiero oopazoBanusi, coctarisier 104 yacon: B 10 kmacce — 35 gaca (1
yac B Heeno), B 11 kimacce — 35 yvaca (1 gac B Henento), B 12 kiacce — 34 gaca (1
4yac B HEJETIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KiaccUpuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3Yy4YEHMsI BEIIECTB M HX IPEBpAIICHUIL:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MertaH U 3TaH —
POCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu 3aMeIleHusT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM psii. DTUIIEH U MPOINUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMH, OKHUCIECHUS U
MOJINMEPHU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyragueHn-1,3: cTpoeHue, BakHEUIINE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepuszanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMK TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUECKHUE U
XMMHUYECKHUE CBOWCTBA (peakUuu TUAPUPOBAHUs, raJlOreHUpPOBaHUs, THIpaTallly,
TOPEHMUSI), IOJTYyUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajJoreHMpOBaHHsS U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHHE. Tonyon:
cocmas,  cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAAMH, MNPUHAAICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
MEPEeroHKa, KPEKUHT (TePMUYECKUN, KaTaMTUYECKUil), muposn3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpts» u  «Yromp», MoIeIMpOBaHHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKONW PabOThI: MOTYYCHHE ITUIICHA
Y U3YYEHHE €TO CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEAKIIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WIIM MIPOAYKTOB PEAKITIH).

Kucsiopoacoaep:xaiue opranndeckue coeinHeHus

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHOI M 3TAHON: CTPOCHHE,
¢uznyeckue W XHUMHUYECKHE CBOICTBa (peakUMM C aKTHUBHBIMH METaJUIaMHu,
raJloTeHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoJopoaHbie CBSI3U MEXAY
MOJIEKyJIaMH CITUPTOB. JlelicTBUe MeTaHOa U STaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromHble  CIUPTBHL.  DTUIEHTJMKONb M  TJMLUEPUH: CTPOCHHE,
¢usznyeckue W XUMHYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpranusMm uenoBeka. [[puMeHenne rimiepuaa u dTUICHT TUKOIIS.

®deHon: CTpoeHHWE MOJIGKYNbl, (QU3NYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue GpeHomna.

11 KJIACC

OPI'TAHNYECKASA XUMUA

Kucaopoacoaep:xamue opranndecKkue coeJuHEHMsI

Anbaerupl U kemouwvl. DoOpMaNbIETHl, alETAIBICTUl: CTPOCHHUE,
bu3MYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIINN), OJyYEHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeJebHBIC KApOOHOBBIE KHUCIOTHL. MypaBpuHAs W
YKCYCHasi KHCJIOTHI: CTpOeHHE, (PU3UYECKHEe U XMMHUYECKUEe CBOWCTBA (CBOMCTBA,
oO1ue JJis Kjiacca KUCJIOT, peakius dTepudUKalnm), MoaydeHrue u MpuMeHEHHE.



CreapuHOBasi U OJEHMHOBAs KHUCJIOTHI KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, HX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [maponus
cioxHbIX 3¢upoB. XKupsel. ['naponaus xupos. [Ipumenenue xupos. buosorunueckas
POJIb KUPOB.

VYrneBoawl: cocTaB, Kiaccu(uKamus — yrieBoloB  (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJIEUCTBHE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @otocunre3. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie moiuMepbl. CTpoeHue Kpaxmana H
HEeJUTI003bl.  PU3nyeckue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAsI peakLus C HOJOM).

DKCTHepUMEHTAIbHbIE METOJbl M3Y4YCHHUS BEIIECTB M WX MpPEBpallCHUN:
IPOBEICHHE, HAOJIIOJICHHE W ONHCAHWE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugom Meau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCICHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
MPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIHUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkaliue OpraHu4eckue COeIMHEHUS.

AMUHOKHUCIOTH Kak aM(pOTepHble opraHnyeckue coeannenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TNMinHA). bronmornyeckoe
3HaUYE€HUE aMUHOKUCIIOT. [lenTumapl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenauHeHus. [lepBuunas,
BTOpUYHAs W TpEeTUYHas CTPyKTypa OenkoB. XMUMHUYECKHE CBOWCTBAa OEIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCJIKU.

DKCHepUMEHTAIbHBIE METOJbl HM3YyYCHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEITKOB.

BbicoKOMoOJIeKYISIPHBIE COeTUHEHUS]

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHSIS MOJIEKYJIApHas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJINMEPU3ALS U MOJTUKOHIEHCAUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX NPEBPALLICHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATHN, SBISIOMIMXCS CUCTEMHBIMHU ISl OTAEIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(UKanus, NEPpUOJIUIHOCTb, HAOIIOEHUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIUPOBAHMUE.

dusnka: Mmartepus, DHEPrus, Macca, aTroM, DJIEKTPOH, MOJEKYJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AMHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢doTtocuHTE3, OMOJIOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YTIEBOIbI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbI€, TOILJIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IHUTAaHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE H KOCMETHUYECKHE IpENapaTsl, MaTEPHAIIbI U3
VCKYCCTBEHHBIX U1 CHHTETHUECKHX BOJIOKOH.

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

Xumuyeckuil snaeMeHT. AToM. SAapo aroma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTasH, s-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIipeie/ieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOTO 3akoHAa U [lepmoamdyeckoil CUCTEMbI
xumuueckux aiemeHtoB . M. MeHnnmeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOXHBIX BEIIECTB IO TPYIIaM H TEPUOaM.
3HaYeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.



CrpoeHue BellecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOHW XWMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomoponnass cBs3b. BaneHTHOCTb. JIEKTPOOTPHUIATEIHHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[loHaTHe O aucHepcHbIX cucTeMax. VICTMHHBIE W KOJUIOWIHBIE PaCTBOPHI.
Maccosast 107151 BellecTBa B paCTBOPE.

12 KUIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Knaccuduxanus HEOPraHUYECKUX COEIUHEHHNN. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
IIPUHAJIKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peakuud. Krnaccupukanmss XMUMHUECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHU IIPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbIe
peakiuu. XuMHUYECKOe paBHOBecue. @DaKTOpbl, BIMSAIOIIHAE HAa COCTOSHUE
xuMHueckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHble U ciiadble 3nekTponuTthbl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIUTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tabnun «llepuonnueckas cucreMa XxuMmuueckux snemeHntoB [, .
MeHnneneeBay, U3ydeHHUE MoJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJCHUuEe U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEHUE MEPOKCHIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIUd HOHHOTO O0OMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOpPOB HA CKOPOCTh
XAMHUYECKON PEAKIUN.

Pacuérnsle 3anaun.

Pacuérel 1O ypaBHEHMSM XUMHYECKHMX pEaKUUMWd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM ITOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi Xumus



Hemeramner.  Ilonoxxenne HemeraimioB B llepuomnueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenpaeneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB.
®du3nyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHHS) HW = HMX  COCAUHECHHA  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IprMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnsl. [lonoxenne meramnoB B Ileproanueckoil cucreMe XUMUYECKHUX
anemenToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTaiuioB. O0mue ¢guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSA HAIIPSYKEHUN METAJUIOB.

XHUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, KaJWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OO6mue cnocoObl MonmyyeHus: MetayuioB. IIpuMmeHeHne meTamioB B OBITY H
TEXHUKE.

DKCNEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
U3y4YEHUE KOJUIEKINMH «MeTayuibl M CIUIaBbl», 00pa3IOB HEMETAIUIOB, pElICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJECHCTBUE TUIPOKCHUJIA aFOMUHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIMU BEIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEIIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMum B 0OeCIieUeHHH SKOJOTHYSCKOM, SHEPreTHYSCKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHMS
BEIIIECTB U XUMHUYECKUX PEaAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BELIECTB U MAaTE€pUANIOB: BAXKHEHUIINE CTPOUTEIbHBIE
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl Jsl 3JIEKTPOHMKH, HAHOMATEpHUaJbl, OPTaHWUYECKUE U MHUHEPAJIbHBIC
ya0OpeHus.

Xumuss ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia O0E30MaCHOTO WCITOJIB30BAHUS MPENapaTOB OBITOBON XHUMUHU
B [IOBCETHEBHOM KU3HMU.



MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpH  HU3yYeHUHM oO0med u
HEOpraHW4ecKor XuMuu B 11 kjacce ocylIecTBISETCS Yepe3 UCIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyUYHBIX [MOHATHM, TaK ¥ MOHITHH, SBIAIOIINAXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHSATHUS: HAy4YHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHE.

dusnka: MaTepusi, JHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJHOAKTUBHOCTh, MOJIEKYJIA, DJHEPreTUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKHUE BEIMYMHBI U €IMHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: knerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- HU
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpPraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIIMBO,
peCypCHI.

TexHOoIOorus: XUMUYECKas: MPOMBIIUIEHHOCTb, METAJLUTYPTHsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOACTBO, IIHILEBAs
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IIPEnaparoB, IPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTEpHUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHHUS
OOy4aronMMHUCSL TMPOTPaMM  CPEIHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-mMeTonuyeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCS CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEIILHOCTH 1 CaMOOIPECIICHUIO;

HaJIM4KMe MOTUBAIIMK K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAMILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKE MPABOCO3HAHUS IKOJOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTH
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS TMpeaMeTa «XUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TIpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBWIAMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TMPAKTUUYECKON JesSTEIbHOCTH
oOy4Yaromumxcsl 1Mo peaau3aii IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IpYTHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 3I0pOoBOrO0 U 0Oe30macHoro ooOpas3a >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBuil Oe30macHOro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYAOBOM JAEATEILHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWI MHAMUBUAYAJIBHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalMAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA M HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEA0BATEIbCKOM
NESTEIIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTUUECKOMY U3YUYEHUIO Mpodeccuil pa3muyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXEHUS K TPYAY, JIOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUU
oOpa3oBaHus, Oyayiied MNpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIEC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa HSKOJOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNBb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JNEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIBHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKpYyKaloleM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYyJIbTYpPbI, PEIEHUU TI00aTBHBIX TPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIIEUEHUU YCIOBHM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHsI SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOASAIINUX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIC 3aKIIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus: mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN 1€ TEIbHOCTH;

TOTOBHOCTHY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTIMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYyUaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTpPakKaIOIUue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4YeOHBIC NEeWCTBUs (MO3HABaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETYJISTUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIMOHABHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JICVCTBYS B IO3HABATEIIBHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHYecKHe JIelCTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAENATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aMMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKM BEIIECTB W
XUMHYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICININ, MPEOOPA30OBHIBATH MOJICJIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKOU
peakiMy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyITUpPOBAThH MENIU U 3a/1a4W UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAOII0OaTh 32 XOIOM
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUUYECKOW HCCIEAOBATEIbCKOM ¥ MPOEKTHOU
JEATEIIbHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB PEIICHUsI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAy4HO-
MoNyJisipHasl JIMTeparypa XHMHUYECKOTO COJICpXKaHUs, CIPAaBOYHBIE MMOCOOHS,
pecypebl HTEpHETa), aHanmM3upoBaTh UH(MOPMAILMIO PA3IUYHBIX BHAOB U (POpM
MpEeCTaBIICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMyIIMpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIC METOAbl MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4yHBIA SA3BIK B KAyecTBE CpeAcTBa MHpu padoTe ¢
XMMHUYECKON MH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3ylbTaTOB MO3HABATEIHHOU JIEATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMHU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3aluil y4eOHOTO poeKkTa U (OPMYyIUPOBATh BHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIEAOBAHUNA MyTEM COTJIACOBAHUSA TO3WUINN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii  aJrOpUTM JACUCTBUN MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM IOJyYeHHUS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHajn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10-11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJM XHMHM B TIO3HAHUM SIBICHUHN



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(bYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKHUX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000J104YKa aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpalIEHHAs), MOJb, MOJSIpHas
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEphl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KHUCJIOPOJ, U a30TCOAEpXKalue COCIUHEHUsA, MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE IOHUMAaHUSA NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (DAKTOJIOTMUYECKUE CBEJIEHUS O CBOMCTBaX, COCTAaBE, MOJYYECHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIUBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHATHUS IIPU
ONMCAHNU COCTaBa, CTPOCHHUSI U PEBPALCHUN OPTaHUYECKUX COCIUHEHU;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILEHHON)
dopMyJl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKUX BELIECTB I WUIKOCTPALUU HUX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpMUPOBAHHOCTh YMEHHUH yCTaHaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpPraHUYEeCKUX BEIIECTB II0 HUX COCTaBy M CTPOCHUIO K ONPEACICHHOMY
KJIacCy/TpylIe COEeIMHEHUN (yriaeBOJOPOABI, KHCIOPOX M a30TCOAEpIKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerui, MypaBbUHAs
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, [TII0K03a,
dpyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKON CBSI3U B
OpPraHUYECKUX COECAUHEHUSAX (OJUHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapaKTepu3OoBaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalibJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmas, [eJUTI0JI03a, aAMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIY HHUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX TMepepaboTKu W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIIECTBA WJIM IPOJYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHH BJIaJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HAOJIOZIeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUUYECKOM
MOCy/I0Ol U J1TabOpaTOpHBIM O00OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HArpEBaHUU, OJTyYEHUE
ATUJIEHA U W3Yy4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIECTB, JCHATypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOPATOPHBIM O0OpPYJIOBAaHUEM, TIPEACTABIATH PE3YyJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHM COOTBETCTBYIOIIUX
peaknuii 1 GOPMyYJIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIhTATOB;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUUYECKYIO
uHbOpMaIMIO, TOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOMU
uHopmaruu, UuTepHeT u apyrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  JKOJOTHUECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00ydaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.

11-12 kaacce

[IpenMeTHbIe pe3yJbTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SBIICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUST U KYJABTYpbl  JUYHOCTH, €€
(GyHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIIeHUs] IPAKTUYSCKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IIPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIAralNINe TOHATUS (XMMHYECKUM 3JIEMEHT, aToM, W30TOoIl, S-, p-, d-
ANICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJSPHBIH O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsl CBSI3b
(KOBaJIeHTHas, MOHHAs, METATMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKAsl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEaKIMH, PacTBOpP, JJIEKTPOJUTHI, HEIIJICKTPOIUTHI,
AJEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiuv, XMMHYECKOE€ PaBHOBECHE); TEOPMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAICHUS SHEPTUH
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTHYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIyYEHUU U O€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YEJIOBEKa;



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MpPHU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

Cc()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBi€HUs (OpMyJ BELIECTB M YpPaBHEHUHl XHMMUYECKUX peakLui,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBnanpHble Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIbIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUAX Pa3IU4YHOrO COCTaBa, BUJ XMUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasi, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yMEHUMI yCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CMBICI IEPUOIUYECKOr0 3aKoHa [l
W. MenaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh SJEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuueckux amemeHToB J[. M. MeHneneeBa, WCHOJIB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XUMHMUYECKUX JIEMEHTOB U MX COEAUHEHUU
110 nepuoaaM u rpymnam [lepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB /[[. W.
Menpeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'C€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUECKHE DPEAKIUH 10
pa3IMYHBIM MpPHU3HAKAM (YUCIY U COCTAaBYy pPEArupyoIIMX BEHIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTMMOCTH
pEeaKklny, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHUS DPEAKIMHA Pa3TMUHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 1O KOHIIA,



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JMYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh
OTBITHBIM TYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaxX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiictBus (npuHuu Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPaHEHUS MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHMEM, a TaKXKe MpaBuiia OOpaIieHUs: C
BELIECTBAMH B COOTBETCTBUM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIbITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE Pa3IMYHBbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peaklvu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha CcyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
TeMam «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIICHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYyHUKaruu, HTepHeT 1 ApyTHX);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  JKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUsI CBOETO 370POBbSl M OKPY’KAIOIIEH MPUPOTHONU Cpenbl, OCO3HABAaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [I/IK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yJaronuXxcsi ¢ OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEIIECTB U
XUMHYCECKUX SIBJICHUIA;

JUISL CHENBIX W CHa0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HadeHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne ni/mm JyiekTpoHHbBbIE (IU(PPOBBIE)
NporpaMMsl Bcero KourpoJubnbie | IIpakTHyeckue
o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKO XUMHUH
[Ipeamer oprann4eckoil XuMHH.
1.1 Teopust cTpoeHUs OPraHUuYECKUX 5 Bubnuorexa
’ p pu p LIOK https://myschool.edu.ru/
coenunenunii A. M. bytneposa
Uroro no pazaeny 5
Paznen 2. Yraesonopoabt
51 [IpenenbHbIEe YTIEBOAOPOABI — 5 1 Bubnunoteka
' AJTKaHbI LLOK https://myschool.edu.ru/
HenpenenbHbie yTriieBoaopoIb: Bubnunoteka
2.2 10 1 1
aJIKCHBI, aJIKaINCHBI, aJJKUHBI LOK https://myschool.edu.ru/
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 Bubmuoteka
’ P y Alopoat LUOK https://myschool.edu.ru/
[IpupoiHbIE HICTOUYHUKHT BubnunoTteka
2.4 4 1
YIJIEBOIOPOOB U UX MepepadoTKa LIOK https://myschool.edu.ru/
Hroro no paszneny 21
Paznen 3. Kuciiopoacoaep:kamnue oprannyeckue coeinHeHust
Bubnuoteka
A . @ 1
3 Crmptet. Oeron > LOK https://myschool.edu.ru/
BubnunoTteka
2 A .K 4
3 THACTHITEL RETOHEL LIOK https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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11 KJIACC

KoaunuyecrBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne i/m Konrpoasbnsie | IlpakTHyeckue (undpossie)
MPOrpaMMbl Bcero
padoThI paGoThI o0pa3oBaTejbHbIE
pecypchl
Paznen 1. Kucsiopoacoaep:kaniue oprannyeckue coeinHeHust
BubnunoTteka
1.1 Kap6onoBsie kucnotbl. CliokHBIE 3QHPBI 6 1 LOK https://myschoo
l.edu.ru/
BubnunoTteka
1.2 YrieBoabl 3 1 LIOK https://myschoo
l.edu.ru/
Wroro no pazneny 9
Pasnen 2. A3oTcoaeprkaiiye opraHudecKue coeIMHeHus
Bubnuoteka
2.1 AMUHBI. AMUHOKHCIOTHI. belrkn 6 1 LIOK https://myschoo
l.edu.ru/
Hroro no pazneny 6
Pa3neu 3. BeicOkOMOJIEKYJISIPHBIE COCIMHECHUS
BubnunoTteka
3.1 ITmactmaccel. Kayuyku. BonokHa 3 1 LIOK https://myschoo
l.edu.ru/
BubnunoTeka
3.2 ®epmenThl. Butamunsbl. ['apMonsI 2 1 LIOK https://myschoo
l.edu.ru/
Hroro no pazneny 5
Pa3znen 4. Teopernueckue 0CHOBbI XUMUM
41 Crpoenue atomoB. [lepuoanueckuit 5 1 BubnnoTteka
' 3akoH u [lepuoanueckas cucrema LOK https://myschoo



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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XUMUYECKUX ieMeHToB /[, U. l.edu.ru/
Meunneneena
Crpoenue BemiecTBa. MHOroo0Opasue Bubnuoreka
4.2 10 LIOK https://myschoo
BELICCTB Ledu.ru/
Wroro no pazneny 15
OBIIEE KOJIMYECTBO YACOB I10 35

[TPOTPAMME
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12 kiaace

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m Kontpoabubie  IIpakTHueckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Bubnnorteka
L1 KHUMUIECKHE peaKiii 10 1 1 LOK https://myschool.edu.ru/
Hroro no pazneny 10
Pa3nea 2. Heoprannueckasi XuMust
bubnuoteka
2.1 Merajuist 7 ! ! LOK https://myschool.edu.ru/
bnbnunoteka
2.2 Hemeranst 9 ! ! LOK https://myschool.edu.ru/
)3 CBs13b HEOPraHUYECKUX U 3 Bubnuoteka
' OpPraHNY€eCKHUX BEIECTB LIOK https://myschool.edu.ru/
Hroro no pazgeny 19
Paznen 3. Xumus u :Ku3Hb
Bubnnorteka
3.1 KUMH5L 1 KU3HE > LIOK https://myschool.edu.ru/
Uroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 34 3 3

[TPO'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacoB
Ne JlaTa
Tema ypoka Konrpoabnbie | IlpakTHyeckue DeKTpoHHbIe HH(PPOBLIE
n/n Bcero U3YYeHUS
padoThI padoThI o0pa3oBaTe/IbHbIE PeCypChl
[Ipenmer opraHn4ecKO XUMUH,
1 e€ BOBHUKHOBEHUE, PA3BUTHE U 1 Bubnuorexa
- P LOK https://myschool.edu.ru/
3HaYCHHUE.
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunennit A. M. bytneposa, eé 1 Bubnuoreka
a - V1. BYTIEPOBa, LIOK https://myschool.edu.ru/
OCHOBHBIE TTOJIOKEHUS.
IIpencrasnenue o
KJacCU(UKALUN OPTAHUYECKUX
3 BemecTB. HoMenknarypa | Bubnuoteka
(cucremaTuveckas) u LIOK https://myschool.edu.ru/
TPUBHAJIbHBIC HA3BaHUS
OpPTraHUYECKUX BEIIECTB.
4 Nzomepus. CocraBienne Gpopmy | Bubnuoteka
HU30MEpPOB. LIOK https://myschool.edu.ru/
5 Pemenue pacueTHbIx 3a1a4 1 Bubsnmorexa
p sl LUOK https://myschool.edu.ru/
AJKaHbI: TOMOJIOTUUECKUH psij,
6 HOMEHKJIaTypa, U30Mepus 1 Bubnmoreka
P, PYL LIOK https://myschool.edu.ru/
CTpPOEHHE.
7 MeraH u 3TaH — npocTenIue 1 BubnuoTteka
MPEACTAaBUTEIIM AJIKAHOB. LOK https://myschool.edu.ru/
8 [Tonydyenue ankaHoB u 1 Bubnuoteka
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AJIKMHOB.

IpUMEHEHHE. LIOK https://myschool.edu.ru/
9 X . « Bnbnuoteka
HUMHYECKHE CBOMCTBA aJIKAHOB. LIOK https://myschool.edu.ru/
10 KonTponbnas pabota 1mo Teme Bubnuoteka
«IIpenenpHble yrieBOIOPOIBIY. LIOK https://myschool.edu.ru/
1 AJIKEHBI: COCTaB U CTPOCHUE, Bubnuoteka
HOMEHKIIaTypa. LUOK https://myschool.edu.ru/
OTWIEH U IPONUICH —
12 . Bbubnnorteka
TIPOCTCHILIIE TpC/CTABUTCIIH LLOK https://myschool.edu.ru/
aJIKCHOB.
13 [TonydyeHue n xuMHuuecKue Bubnuoteka
CBOUNCTBA AJIKCHOB. LOK https://myschool.edu.ru/
[IpakTnueckas padora Ne 1.
14 I Bbubnnorteka
« onyqueHHe STHIICHA H M3yHCHHC LIOK https://myschool.edu.ru/
€ro CBOMCTBY.
Ankanuensl. CTpoeHue,
15 . 5 bnbnunoteka
TIOTyHCHHE, CBOMCTEA. byTaJMCH- LOK https://myschool.edu.ru/
1,3 u metunOyrtaauen-1,3.
HatypanbHbIii KaydyK.
16 n P Yy Bubnnoteka
OJIyYE€HHUE CUHTETUYECKOTO LIOK https://myschool.edu.ru/
Kay4dyKa U PE3HHBI.
AJIKHHBI: COCTaB U 0COOCHHOCTHU
17 B Bubnnoteka
CTPOEHUSL, TOMOJIOTUYECKUH P, LIOK https://myschool.edu.ru/
[Tonyuenue.
AleTHIIeH — MpOCTEHIIHI
18 IIPEICTaBUTEID BubnunoTteka
aJIKMHOB. X MMHYECKHE CBOMCTBA LIOK https://myschool.edu.ru/
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Brrunciienus no ypaBHEHHIO

Bnbnuoteka

19
XUMHYECKON PEaKIUu. LOK https://myschool.edu.ru/
20 KonTponpHas pabota 1mo Teme BubnuoTteka
«HenpenenpHble yriieBOLOPOIBI». LIOK https://myschool.edu.ru/
ApeHbl: 6EH30JT U TOJIYOIL.
21 ITonyuenmne. TOKCHUUYHOCTD Bubnworeka
y ' LOK https://myschool.edu.ru/
apEeHOB.
Xumuueckue cBoMcTBa O€H3014a.
22 IIpnmenenue. Pemrenne Bubnnoreka
p N ' LIOK https://myschool.edu.ru/
pacy€THBIX 3a/1a4.
I'eneTnyeckas cBsA3b
” yIJIEBOJOPOIOB, BubnuoTteka
MPUHAJJIEKANNUX K pa3JIMYHBIM LIOK https://myschool.edu.ru/
KJTaccaM.
[IpupoiHbIE HICTOUYHUKHT
24 TJIEBOJIOPOIOB: IPUPOIHEIN I'a3 Bubnmoreka
y AOPOJOB. HPHPOA LIOK https://myschool.edu.ru/
Y TIOTTyTHBIE HEPTSIHBIE Ta3bI.
)5 CocrtaB HeTH, TPOAYKTHI €€ BubnuoTteka
nepepadoTKH. LIOK https://myschool.edu.ru/
26 KontponbHas paboTa mo pazaeny Bubnuoteka
«YTIIEBOIOPOABDY. LLOK https://myschool.edu.ru/
[IpenenbHbIe OJHOATOMHBIE
27 CIUPTHI: METAHOJI U DTAHOJI Bubsnmorexa
PTBL: ’ LOK https://myschool.edu.ru/
Bonoponnas cBs3b.
CBoiicTBa 0JHOATOMHBIX
28 CIIUPTOB, MOTYUYCHHUE U Bubnmoreka
PTOB, Y LUOK https://myschool.edu.ru/
MPUMEHEHHUE.
29 MHOroaToMHbIE CIIUPTHI: Bubnuoteka
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OTUJICHTJIMKOJIb U TTIMICPHUH.

LOK https://myschool.edu.ru/

@DeHOJI: CTPOCHUE MOJIEKYJIBI,

Bnbnuoteka

30 (bmfI%CKHe A XUMHUYECKUE 1 LOK https://myschool.edu.ru/
CBOWCTBA, IPUMCHCHHE.
KonrpossHas paboTa 1o TeMe Bubnuoteka
31 «CrpTHI. DEHOBI 1 1 LIOK https://myschool.edu.ru/
Anpaeruasl: GopMaibIaerua u BubnuoTteka
32 ALleTAIbICTHI 1 LOK https://myschool.edu.ru/
Keronsr. [Tonyuenue, Bubnunotexa
33 [pHMEHEHHE, CBOHCTRA 1 LIOK https://myschool.edu.ru/
bnbnunorteka
34 Pewenne pacy€THeIX 3a1a4. 1 LLOK https://myschool.edu.ru/
O0o01eHre 1 MOBTOPEHUE Bubnunoteka
35 MaTeprana 3a 10 Kace 1 LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 35 4 1
ITPOI'PAMME
11 kaacc
KonnuecTBo yacos
No T Jlata 5
/o cMa ypoxa Konrtposbnbie | IIpakTuveckne | psyuenus NCKTPOHHBIC H(POBHIC
Bcero paGoTHI paGoTHI o0pa3oBaTebHBIE PECYPCHI
1 OHOOCHOBHBIC MTPE/ICIIbHBIC ! BubnuoTteka

KapOOHOBBIE KUCIIOTHI: MypaBbHHAs
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M YKCYCHasl. LOK https://myschool.edu.ru/
[TpakTuueckas padota Ne 1. BubnunoTteka

2 «CBolicTBa pacTBOpa YKCYCHOU LIOK https://myschool.edu.ru/
KHUCIJIOTBD.
CreaprHOBas U OJIEMHOBASI KUCIIOTHI, Bubnunoteka

3 KaK TPEJICTABUTENHN BBICIITUX LLOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT.
MBplia Kak COJId BBICIIUX Bubnunoteka

4 KapOOHOBBIX KHCIIOT, X MOOIIEE LIOK https://myschool.edu.ru/
JIICUCTBUE.
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE BubnuoTteka

5 KapOOHOBBIX KHCIIOT. ['uaponu3 LIOK https://myschool.edu.ru/
CIIOXHBIX 3(pUpOB.

6 XKupsl: Tuaponn3, IpUMeHEHNE, Bubnunotexa
6HONOrHYecKas POIIb KHPOB. LOK https://myschool.edu.ru/
VYrneBoabl: cocTaB, KilacCHUpUKaIHS. BubnunoTeka

7 Baxkneiiime mpeacTaBUTENN: LIOK https://myschool.edu.ru/
[III0K03a, PPyKTO3a, caxaposa.

g Kpaxmai u 1mesumonosa Kak Bubnunoteka
NPUPO/IHBIE TOTUMEPEL. LIOK https://myschool.edu.ru/
KonTponbhas pabota no paszueny Bubnuoteka

9 «KI/ICJ'IOpOI[COI[ep)KaH_II/IC LIOK https://myschool.edu.ru/
OpTraHUYECKUE COCAMHEHUSY.

BubnunoTteka
10 AMUHBI: METHJIAMUH U aHUJIHH. LOK https://myschool.edu.ru/
11 XHUMHUYECKUE CBOMCTBA U ITOJIyYCHUE Bubnunoteka
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aHUIUHA. LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaKk aM(pOTEepHbIC Bubnuoteka

12 OpraHUYECKUE COCANMHEHUS, UX LOK https://myschool.edu.ru/
OMOJIOTNYECKOE 3HAUCHHE.

CaoiicTBa aMmuHOKHCIOT. [lentruiHas Bubnuoteka

13 CBSI3B LIOK https://myschool.edu.ru/

14 beku kak mpupOIHbBIC Bubnunotexa
BBICOKOMOJICKYJISIPHBIE COCTHHCHHSI. LOK https://myschool.edu.ru/
[IpakTuueckas padora Ne 2. Bubnunoteka

15 «PereHne aKCIIepUMEHTATBHBIX LIOK https://myschool.edu.ru/
3a[a4 10 UACHTU(DUKAIIN
OpPTraHUYECKHUX COCITHHEHUIN.

13 OCHOBHBIE TIOHSTHS XUMHHU BrbnunoTteka
BBICOKOMOJIEKYJISIPHBIX COEAMHCHUIA. LIOK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE32 Bubnuoteka

14 BBICOKOMOJICKYJISIPHBIX COCAMHEHHH. LIOK https://myschool.edu.ru/
[TnacT™macchl, Kay4yKH, BOJIOKHA.

[IpaxkTuueckas padora Ne 3. Bubnunoreka

s «Pelenne dKCIepUMEHTAIBHBIX LIOK https://myschool.edu.ru/
3aj1a4 110 Pacro3HABAHHIO TIACTMACC
Y BOJIOKOHY.

16 depMeHTHI, UX TPUMEHEHHE. Bubnunotexa
BurtamuHsbl. ['0OpMOHBI, UX CBOMCTBA. LOK https://myschool.edu.ru/
KonTponpHas padora o reme Bubnuoteka

17 «BBICOKOMOJIEKYIIIPHBIC LIOK https://myschool.edu.ru/

COCOUHECHUSA.
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XUMHAYECKAHN DJIEMEHT. ATOM.

Bunbnuoteka

18 Ctpoenue aroma. M30ToMBbI. LIOK https://myschool.edu.ru/
DJIEeKTPOHHBIC KOHPHUTYPAIIUH Bubnnotexa
19 aTOMOB XHMHMYECKHUX JICMEHTOB. LIOK https://myschool.edu.ru/
[lepuoauueckuii 3aK0H U BubnunoTteka
HepI/IO,I[I/I‘IeCKaH cucTeMa LOK https://myschool.edu.ru/
20 XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MCHCHUS BubnuoTeka
CBOMCTB XUMUYECKHUX YIEMEHTOB U LOK https://myschool.edu.ru/
WX COCIMHEHUH TI0 TPYTIIaM U
21 nepuoaam. 3HaueHue
MIEPHONIECKOTO 3aKOHA ¥ CHCTEMBI
XUMHYECKHUX deMeHTOB J[.1.
MeHnzeneeBa B pa3BUTHH HAyKU
KoHnTpospHas padoTa mo Teme Bubnunoteka
22 «ITeproaMUeCKHit 3aKOH ¥ CTPOCHHE LIOK https://myschool.edu.ru/
aToMa
CtpoeHue BelecTBa. XUMHUIeCKas BubnuoTeka
23 CBSI3b, €€ BUIBI, MEXaHU3MBI LIOK https://myschool.edu.ru/
00pa3oBaHus KOBAJIECHTHOM CBSI3H.
HMonHast XuMH4YECKas CBSI3b. Bubnuoteka
24 KaTHOHBI 1 AHHOHEL LUOK https://myschool.edu.ru/
55 Meramnueckas cBsi3b. BogopoaHas Bubnnoteka

CBs3b B OPraHUYCCKHUX U

LOK https://myschool.edu.ru/
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HCOPTaHNYCCKUX COCAUHCHHUAX.

BaneHTHOCTS. Bubnunoteka
DIeKTPOOTPULIATENLHOCTD. CTeneHb LIOK https://myschool.edu.ru/
26 okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHS.
Bubnuoreka
27 THUnBI KPUCTAIVIMYECKUX PEIIETOK. LLOK https://myschool.edu.ru/
ArperatHoe COCTOSIHUE BEIIECTBA. Bubnunoteka
-8 I'a3bl. 3akoH ABOraipo s rasos. LOK https://myschool.edu.ru/
MomnsipHblii 006EM Ta3000pa3HBIX
BEIIIECTB.
YucThle BEeleCTBa U CMECH. Bubnunoteka
2 T'OMOTeHHBIE U TeTepOTeHHBIE LIOK https://myschool.edu.ru/
cucteMbl. MaccoBasi 1 00bEMHas
J0J1s1 KOMIIOHEHTOB CMECH.
BubnunoTteka
30 | Pemenue pacueTHBIX 3a1a4. LIOK https://myschool.edu.ru/
[TonsATHE O TMCHIEPCHBIX CHCTEMAX. Bubnuoteka
31 VICTMHHBIE ¥ KOJUIOHIHBIE PACTBOPBI. LIOK https://myschool.edu.ru/
MaccoBast 107151 BELLIECTBA B
pacTBope
[IpakTuueckas pabora Ne 4 Bubnuoteka
32 | «llonyueHue U pacro3HaBaHHE LOK https://myschool.edu.ru/
ra3oB»
Permenne pacy€THBIX 3a1a4 Ha Bubnnoteka
33 LIOK https://myschool.edu.ru/

MacCCOBYIO J0JIIO .
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Konrponsnas padora «CtpoeHue

Bunbnuoteka

34 1 LIOK https://myschool.edu.ru/
BEIIIECTBAY
O06001IeHre U TIOBTOPEHUE Bubnuoreka

35 1 LIOK https://myschool.edu.ru/
MaTepuaia 1o uroram 11 kiacca

OBUIEE KOJIMYECTBO YACOB I10 35

I[TPOT'PAMME
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12 KJIACC

KomngecTBo yacos

No T Hara DNeKTpOHHBIC IUPPOBHIE
n/m eMa ypora Bcero Korrpoarsie | Mpaxririeckue U3Yy4CHHS | 00pa30oBaTEIIbHBIE PECYPCHI
padoThI padoThI
Krnaccudukanus 1 HOMEHKIATypa BubnuoTteka
HEOPraHUYEeCKUX COCIUHEHUIA. LIOK https://myschool.edu.ru/
1 I'enernueckas cBs3b 1
HEOPraHMYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB
Krnaccudukanus XuMHIeCKux BubnuoTteka
2 peaKkuuii B HEOPraHUYECKOU U 1 LOK https://myschool.edu.ru/
OpPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB; BubnuoTteka
3aKOH COXPAaHEHUs U MIPEBpaILCHHS LIOK https://myschool.edu.ru/
3 SHEPIrUU MPU XUMHUECKUX 1
peaknusx. TernoBoi a3 ekt
peakiuu.
CKOpOoCTh peakuu. Bubnunoreka
4 ®DaKTOPHI,BIUAIOIINE HA CKOPOCTh 1 LIOK https://myschool.edu.ru/
peakuuu. Katanus.
5 Oo6patuMble peakiuu. XUMUIECKOe | Bubnuotexa
paBHOBeCHE LOK https://myschool.edu.ru/
ITpakTuyeckas pabora Ne 1. Bubnunoreka
6 «BiusHME Pa3INUHBIX (AKTOPOB HA 1 1 LIOK https://myschool.edu.ru/
CKOPOCTb XUMUYECKOW PEaKII»
7 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 Bubnunoteka

peakuuu. CocTraBieHue ypaBHEHUM
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OBP meTo0/10M 3JIEKTPOHHOTO
Oaytanca.

LOK https://myschool.edu.ru/

DNEeKTPOIU3 pacTBOPOB U

Bnbnuoteka

8 PACILTABOB. LOK https://myschool.edu.ru/
[TousiTue 0 BOAOPOIHOM BubnuoTeka
mokasareJie (pH) pacTBopa. Peakiuu LOK https://myschool.edu.ru/
9 HOHHOro oOMeHa. I'mapoinus
OpPraHUYECKUX U HEOPTaHUYECKUX
BEIIIECTB
KontposbHast paboTa 1o paszeny Bubnunoteka
10 «TeopeTnueckne OCHOBBI XUMHUN» LIOK https://myschool.edu.ru/
Mertaiuibl, X MOJIOKEHHUE B BubnuoTeka
[MeproauUecKoil cuCTEME LOK https://myschool.edu.ru/
1 XHUMHYECKHUX deMeHTOB /JI. 1.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aroMoB. O01IHe
(u3nyeckre cBOMCTBa METANIOB
CnutaBbl METaJJIOB. BubnuoTeka
12 ONeKTPOXUMHUYECKUH psifl LIOK https://myschool.edu.ru/
HaIpsHKEHUH METaJUIOB
XUMUYECKHE CBOMCTBA BAXKHENIITUX Bubnuoteka
03 METAJIOB (HATPHH, Kaaui, KaabLui, LIOK https://myschool.edu.ru/
MarHui, alrOMUHUN) U UX
COeTMHEHH
XUMHYECKHE CBOMCTBA XpOMa, MEIN Bubnnoteka
14 ¥ MIX COCIMHCHMUIA LOK https://myschool.edu.ru/
15 XuUMHYECKHE CBOMCTBA IIMHKA, BubnnoTteka
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JKeJle3a U UX COeIMHEHUN LIOK https://myschool.edu.ru/
[TpakTrueckas padora Ne 2. Bubnuoteka
16 "PereHne 3KCriepuMEHTATbHBIX LIOK https://myschool.edu.ru/
3a1a4 o teme «MeTtamib»"
KontponbHas paboTa mo teme Bubnnoteka
17 «METAILIED LOK https://myschool.edu.ru/
HemeTtaiel, MX 1OJI0KEHHE B Bubnuoteka
[Tepuonuueckoit cucreme LOK https://myschool.edu.ru/
18 XHMHYECKUX diemMeHToB /I, U.
MenzeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
@u3nYecKue CBOMCTBA HEMETAIIOB. BubnunoTteka
19 Annotponus HeMeTauIoB (Ha LIOK https://myschool.edu.ru/
npuMepe KUCI0Poa, Cephl,
docdopa u yrnepona)
0 XUMHYECKHe CBOHCTBA TAJIOTCHOB, Bubnuoteka
Cepbl 1 UX COeAMHEHHi LOK https://myschool.edu.ru/
XuMHYecKHe CBOHCTBA a30Ta, BubnuoTteka
21 docodpa 1 HX coeMHeHHH LLOK https://myschool.edu.ru/
2 XHMMHYECKUE CBOWCTBA yIIEPOaa, Bubnwnoreka
KPEMHHS 1 X COeAMHEHHi LOK https://myschool.edu.ru/
23 [IpuMeHeHne BakHEHIINIX BubnuoTteka
HEMETAIUIOB M UX COCAMHECHUH LOK https://myschool.edu.ru/
OG6O0LIeHNE 1 CHCTEMAaTH3AINS Bubnuoteka
24 LIOK https://myschool.edu.ru/

3Ha”HuH 1o TeMe «HeMmeTauiey.
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Brpluncienus 1o ypaBHeHHUIM
XMMHMYECKHUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

IMpaktuueckas padora Ne 3. BubnuoTeka

25 «Pemenne 3KcriepuMEHTATBHBIX LIOK https://myschool.edu.ru/
3aza4 o teMme "HemeTtamiasr"»

2% KonrpossHast paboTa 1o Teme Brbnunoteka
«HeMeTamism LIOK https://myschool.edu.ru/
Heopranudeckue u OpraHnvecKue Bubnuoteka

27 KUCIIOTHL. Heoprannueckue u LIOK https://myschool.edu.ru/
OpraHUYeCKUEe OCHOBAHUS

)8 AmdoTepHbIe HEOpPraHUYECKUE U BubnunoTteka
OpraHUYEeCKUE COCTUHCHHS. LOK https://myschool.edu.ru/
[eHeTHyeckast CBSI3b Bubnuoteka

29 HEOPraHMYECKUX M OPTraHHUECKUX LIOK https://myschool.edu.ru/
BEII[ECTB.
Pemenue 3aannii Ha B3aUMOCBS3b Bubnuoteka

30 OpraHUYEeCKUX M HEOPTaHMIECKUX LIOK https://myschool.edu.ru/
COECIMHEHU.
Posb xumun B obecriedeHnn Bubnmoteka

31 9KOJIOTHUYECKOM, SHEPTETHUECCKOM LIOK https://myschool.edu.ru/
MUIIEBON O€301MaCHOCTH, Pa3BUTUHU
MeTUIHHBI
[IpencraBienust 06 00X HAYYHBIX Bubnunoreka

32 MPUHIMIIAX TPOMBIIILIEHHOTO LOK https://myschool.edu.ru/
MOJTyYEHHsI B&)KHEHIITNX BELICCTB

33 UYenoBek B MUpE BEUIECTB U BubnuoTteka
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MaTepuaioB LIOK https://myschool.edu.ru/
Bubnunorteka
34 XHMHS U 3I0pOBLE YEIOBEKA 1 LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34
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YYEBHO-METOJAUYECKOE OBECITEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus. 10 xmacce: y4e6. s oOmeoOpa3oBarenbHbIx. opranuzamuii / O. C.
lNabpuens, U. I'. OctpoymoB, C. A. CnaakoB. Xumus. 10 kmacc. ba3oBblit

ypoBeHb. YueOnuk. — M.: [Ipocsemenue, 2020.

2. Xumus. 11 knacc: yue6. qis obuieodpazoBat. opranuzanuii / O. C. 'aGpuensH,
N. T. Octpoymos, C. A. CnagkoB. Xumus. 10 kiacc. ba3zoBsiit ypoBeHb. Y4eOHUK.

— M.: IIpocsemenne, 2020

3. O. C. I'abpuensn, U. B. Tpury6uak. Xumus. 11 kinacc. ba3zoBbliif ypoBeHb.

4. O. C. T'abpuensin, U. B. Tpury6uak. Xumus. 10 xiacc. 3agauHuk

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. O. C. Tl'abpuensn, U. I'. OctpoymoB, U. B. AxcénoBa, Xumwus. 10 kmacc.

bazoBsiif ypoBeHb. MeToanueckoe mocooue.

2. O. C. Tabpuensu u ap. Xumusa. 11 «macc. ba3oBblii  ypoBeHb.

MeTtoandeckoernocooue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
1. Kommekt nudpoBbix o0pazoBaTenbHbIx pecypcoB. ['abpuensa O.C. Xumus.
8-11 k1. OO0 «JIpoda» 2007.

2. YueOHoe aekTpoHHOe u3aanue «Xumus (8-11 knacc). BupryanbpHas
JabopaTtopus»

3. 1C: Penetutop. Xumusl.



4. Camoyuutens. Xumus 11 Bcex — XXI1. Pemrenne 3amay.

5. Kommprotepasie mpe3enTanuu B popmare Ppt.

HUHTEPHET

1. http://www.alhimik.ru - mone3nsie coBeTbI, 3PPEKTHBIEC OMBITHI, XUMUYECKUE
HOBOCTH, BUPTYaJIbHBIA PEIETUTOP.

2. http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuil MKOIbHBIN TOPTaT
CO CChUIKaMHU Ha 00pa30BaTeNbHbIE CATHI IO XUMUHU.

3. http://c-books.narod.ru - nuTepaTypa no XuMumu.

4. http://www.hemi.nsu.ru/ - uHTEpHET-y4eOHUK « OCHOBBI XUMHI

5. https://resh.edu.ru/ - Poccuiickas 35eKTpOHHAs IKOJIa

6. www.periodictable.ru - cOOpHHK cTaTeil 0 XUMHUUYECKHUX DJIEMEHTAX,
WJUTFOCTPUPOBAHHBIN SKCIIEPUMEHTAMHU.

7. http://him.1september.ru/ -)xypHan «XuMus B IIKOJIE»

8. http://www .hij.ru/ -xxypHan «XuMHUs ¥ )KU3Hb

9. http://chemistry-chemists.com/index.html - anexTpoHHbIN KypHAT « XUMHUKHU U
xumusi». https://teacher.examer.ru/app/chem/tests/d5c5c¢ - obpazoBaTenbHast

maTdopma «IK3amep»
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