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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro o01ero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DefepalibHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnONOKEeHMU «Crparernn pa3BuTHs BocnuTaHus B Poccuiickon
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsibkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEICHUIO
oOmieil ctparernu oOy4eHuUsl, BOCIIUTAHUS U Pa3BUTHUS 00 YUYalOIIUXCsl CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuenrtyanbable nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYEeCKOoro oOpa3oBaHUsl. OTH ILIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHEr0 00IIero oOpa3oBaHUs CPeACTBAMU YUEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
nmporpaMme 10 XHMHU C YY4ETOM CHeuu(PuKA HAyKd XUMUW, €€ 3HAUYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0lmuX 1efned W MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W MNPUHUUIIAMU CPEOHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJDKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HayKH: CHCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPTraHU4YecKas XUMHsS» cPOopMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMUMHUYECKHX U  DJIEKTPOHHBIX
MpeACTaBlIeHU O cTpoeHun BemiecTB. CBelneHUs 00 H3y4aeMblXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUH. B Kypce OpraHMueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKHUX IMO3ULINM,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMCHCHHH, a TAK)KE O XUMHUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PacKphIBalOT €€ poJib B TO3HABATEIHLHON W MPAKTHYECKOU
NEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAKECHHS K IMPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCSA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBAThL WH(MOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ien1oM cojepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JIJISI TTOHMMAaHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAaHHMUYECKOTO H
OpPTraHUYECKOTO MHpa, OOYCIIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTpOEHHEM, TI03HABAEMOCTbh TMPHUPOJHBIX SBICHUNA MYTEM DOKCIEPUMEHTa W
pEelIeHUs] TPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANMOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4JaromMXcsi MPUHATHIE MPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeaycCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOPMAITIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHNUS OMBITa PAKTUICCKOM
U HCCIIEOBATEIIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMpPEACICHUN
COJIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarmpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHYECKOU
NEATEILHOCTH YeJOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C



METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3yYeHUs
MpeMEeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprxaTelibHas XapaKTEpUCTHKA IIeJied U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHNM XUMUU B OOJbIIed CTeNeHH OTHAETCA  MpEeArnovYTeHHE
NPAKTHUECKONH KOMIIOHEHTE COJEp)KaHWs OOydeHHUs, OPHUEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BJIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATBbHOMN KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre y OOyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCATbHOE 3HAYeHWE Ui Pa3Id4YHBIX BUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN



DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MTOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKA U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe NPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbIE
PEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero obmiero odpazoBaHusi, cocTaBisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEUIECTB M HX MPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psill. DTUIIEH U MPONUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupoaHbple MCTOYHUKM YIVIEBOXOPOAOB. lIpupoaHslii ra3 u NOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUIA:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue oprann4eckue CoeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHEe METaHOIa U ATAaHOJIA HA OPTaHU3M YEJI0BEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[puMeHenue riamnepusa u STUIESHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOIMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MIPOBE/ICHUE, HAOJIOJICHUE U ONHCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHUS BEIIECTB U MX MPEBpaICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 MCIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJbI, KUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus: dJIEKTPOHOB M0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEUW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKash CBs3b. BHABl XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKON M OPraHnYecKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPU XUMAYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnunn Jle [latense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl M3YyYEHHUS BEUIECTB M MX IIPEBPALICHHUM:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aToOpa, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCAUHEHUM.



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEIIECTB W HX NPEBpaICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJLIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT Y LIEJI0Uei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusg U 3H0pPOBbE YEJIOBEKA: IMpaBWa MCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B OBCEHCBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanusi MeXNpeOMETHBIX  CBsI3ed TOpU  HU3ydyeHUH oOmed u
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIHOAKTHBHOCTh, MOJICKYJIA, JHEPTETHUECKHI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIC MTOPOJIBI, TIOJE3HBIE NCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTe€pHaJOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIFHOCTHBIM TOIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI TpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OOYYAIOUIMMHCS POCCHUMCKONW TIpa)KTaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KJIIOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBHUTH
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE Ppe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
Cc(OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM W NPAKTUYECKOW JAESITeIbHOCTU
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YJaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OpEJCTaBICHUS O COLMAJbHBIX HOPMax M TPaBWJIaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY |
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e UH(QOpMaLMU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3inyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymied mpodeccuu W peanu3anud COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSL TJIOOAIBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIHSIHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAUIUX BPEA  OKpYKaIOIIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEeCTaBICHUS] 00 OKpYKaloIllleM MUpE KakK O €IUHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA M BaXXHOM pOJIM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMGMOPTHOM IKHU3HU KaXKJIOro YJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHS JIeaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NMpodhecCHOHATbHOM

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOydYarommxcs
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC TMOHATHUS, OTpakarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpUsl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



MCITI0JIb30BaTh COOTBETCTBYIOLME MOHSTHS JIJIsi OOBSICHEHUS OTJEIbHBIX ()AKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TPOTHUBOPEUUS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyla, ypaBHEHHUE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUsI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHanu3upoBaTh WHOOPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpuoOpeTaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KadeCcTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHON NESITEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COIJIACOBAHMS TO3WILIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh TNpeIjiaraéMplii aJropuT™M JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH NIEATETLHOCTH Ha OCHOBE CaMOaHAIM3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XHMHH B TIO3HAHUM SIBIICHUUN



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIN CKeleT, (yHKIMOHAIbHAs TPy,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemectB A. M. bytiepoBa, 3aKkOoH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBE, IOIYYEHUH H
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHWM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCANHEHU;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHWYECKHX BEUIECTB I WJUIIOCTPAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynne CoelWHEHUN (yrieBOJOpOAbl, KHCIOpOA U a30TCOAEpIKalliue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoir HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHod, (popmanbaerul, alneTaabIeruja, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHS MaCChl BEIICCTR;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
rmneprH, (EeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCIIOTa), MILTIOCTPUPOBATH TEHETHIECKYTO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHX PEaKIHil C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUIECKOE TIPUMEHEHHE TIPOAYKTOB IMepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHUS 110 XHUMHYECKUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOTO IMO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YYEHHUH BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCITOJIB30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS Ui TPUHATHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IJIJAHUPOBATh M BBIMOJHATH XHUMHUYCCKUU
HKCIIEPUMEHT (TIPEBpAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHHH, MTOTYUCHUE
STWICHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIE PEAKIUU OPTraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBHM C TMpPaBWIaMHW TEXHUKH OC30IaCHOCTH TMpU OOpaIlieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peaknuii 1 GopMyJIMPOBATH BEIBOIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TIOy4aeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1eecoo0pa3Horo TOBEJICHUS B OBITY M TPYJAOBOH JACATEIBHOCTH B IEIAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS KX BPEAHOTO BO3JCHCTBUS Ha OPraHu3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHWU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAJNIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYCCKAS PEIIETKA,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTHYECKON Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHHWMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



c(OpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPU3HAKHU TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOJHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WMOHHAs!, METAJUIMYECKAas), XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKHX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB |1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cucrempel XUMUYECKHX 351eMeHTOB []. .
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHU4ECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTETCHEW OKHUCIICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMHU UAYT J0 KOHIIA;



c(OpPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHero Bo3aehctus (mpunuui Jle [latense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYaCTBYIOUIMX B PeakUUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe MpaBWiia OOpaleHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHHe Cpebl PAcTBOPOB BEIIECTB C TMOMOIIBIO YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TMPABWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1eaecoo0pa3Horo MOBEASCHUsT B OBITY W TPYAOBOM JCATEIBHOCTH B MEJIAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAIICHUS UX BPEHOTO BO3/ICHCTBUS HA OPTraHU3M Y€JIOBEKA;

JUIs OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHAAIINX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.
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2 coequuennit A. M. ByTieposa, eé 1 12.09 https://m.edsoo.ru
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o KiraccupuKauu bubmmorexa [IOK
3 opraHu4eckux BemecTB. HoMeHKkIaTypa 1 19.09 https://m.edsoo.ru
(cucremaTnyeckas) U TpPUBHAJIbHBIE '
Ha3BaHUs OPTaHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, 1 26.09 Brbmorexa [IOK
TOMOIOTHYECKHi psijt : https://m.edsoo.ru
5 MeraH 1 3TaH — MpoCTenTIne 1 03.10 Brbmuorexa [IOK
NIPEJICTABUTENH ATTKAHOB - https://m.edsoo.ru
bubmuoreka IIOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 10.10 https://m.edso00.ru
. DTHIICH U IPOIHJICH — MPOCTEHIne 1 1710 Brbmorexa LIOK
TIPeICTABHTEINH ATKEHOB - https://m.edsoo.ru
8 [Tpaktuyeckas padora Ne 1. «I[lomyuenne 1 1 24.10 Bubnmoreka [IOK




OTWJICHA U U3YYCHUC CT'0 CBOMCTB»

https://m.edsoo.ru

Ankanuensl. byranuen-1,3 u

bubmuoreka LIOK

9 meTunOyraauen-1,3. Toaydyenne 14.11 https://m.edsoo.ru
CHHTETHYECKOTO KAay4yKa U PE3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS, bubnuorexa [IOK
10 TOMOJIOTUYECKHH Psijl. ALleTHIIEH — 21.11 https://m.edsoo.ru
MPOCTEUIIINN NPEICTABUTEIb AIIKUHOB
BeranciieHus o ypaBHEHHIO XUMHYIECKON brbmorexa LIOK
11 peaki 28.11 https://m.edsoo.ru
12 ApeHbl: 0eH30I1 ¥ TOIy0Jl. TOKCHYHOCTE 05.12 brbmorexa [IOK
APEHOB : https://m.edsoo.ru
[eHeTHyecKast CBS3b yrIIEBOIOPOJIOB, bub6miorexa IIOK
13 12.12 https://m.edsoo0.ru
MPHHAUICKAIINX K PA3THYHBIM KIIACCaM
IIpupoaHbIE HCTOYHUKH YIIIEBOIOPOILOB: bubnnoreka [JOK
14 HPUPOJHBIN ra3 ¥ NOMYTHbIE HEPTAHBIE 19.12 https://m.edsoo.ru
rasel, He)Th ¥ TPOAYKTHI €€ repepaboTKu
[IpupoIHBIE HICTOYHUKH YIIJIEBOIOPOOB: bubmuoreka [JOK
15 IPUPO/IHBI Ta3 U MOy THBIE HEDTAHBIE 26.12 https://m.edsoo.ru
rassl, He)Th ¥ POIYKTHI €€ repepaboTKu
16 KonrposnbsHast paboTa 1mo pasieiny 16.01 Brbmoreka LIOK
«YTIeBOIOPOIED : https://m.edsoo.ru
17 [IpesenbHbIe OHOATOMHBIE CIIUPTHI: 23,01 Bubamnorexa LIOK
METaHOJ ¥ 3TaHoJ. BomopoHas cBsi3b ' hittps://m.edso0.ru
MHOTr0aTOMHBIE CIIUPTHI: STHICHTIIUKOIb U Brbmorexa LIOK
18 30.01 https://m.edsoo.ru

TJIMIICPUH




@DeHoI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE

bubmuoreka LIOK

19 06.02 -

Y XUMHUYECKUE CBOMCTBA, IPHMECHCHHUE https://m.edso0.ru

Auberuibpr: GopMabIeTH I 1 brbmorexa [IOK
20 13.02 https://m.edsoo.ru

aleTanpaerul. AeToH e '

OIHOOCHOBHBIE MPEICTbHBIC KAPOOHOBBIC Brbmorexa LIOK
21 20.02 https://m.edsoo0.ru

KUCJIOTBI: MypaBbUHAS M YKCYCHAst

ITpaktrueckas padota Ne 2. «CBoiicTBa Brbmorexa LIOK
22 . 27.02 https://m.edsoo.ru

pacTBOpa YKCYCHOM KHCIIOTBI»

CreapuHOBas U 0JIEMHOBAs! KUCIIOTHI, KaK bubmmorexa [IOK
23 IPEICTABUTENH BBICIINX KapOOHOBBIX 05.03 https://m.edsoo.ru

KHCJIOT

MbL1a KaK CONM BBICIINX KapOOHOBBIX Bubanorexa [IOK
24 o 12.03 https://m.edsoo.ru

KHUCJIOT, X MOIOIIIEe ICHCTBHE

CrnoxHble 3(UpbI Kak MPOU3BOIHBIE bubnnoreka [JOK
25 KapOOHOBBIX KMCIOT. [ MIPOIIU3 CIOKHBIX 19.03 https://m.edsoo.ru

3¢upoB

JKupbl: ruapoONN3, MPUMEHEHHE, Bubanorexa [IOK
26 09.04 https://m.edsoo.ru

OuoIornYecKas poib KUPOB

VYTrneBobl: cocTaB, KiaccuPuKaIus. bubmmoreka IIOK
27 Baxwnelime npencraBuTenu: rir0K03a, 16.04 https://m.edsoo.ru

¢bpykTo3a, caxaposa

Kpaxmai u 1esrono3a Kak IpUpOIHbIC Brbmorexa LIOK
238 23.04 https://m.edsoo.ru

HOJTAMEPHI
29 KonrtponbHas pabota no pasaeny 07.05 bubanoreka [JOK

«Kncnopo,ucozlepxcamne OpraHn4cCcKuc




COCJIMHEHMU S https://m.edsoo.ru
bubmuoreka LIOK
30 AMUHBI: METUJIAMUH W aHUJIHH 1 14.05 https://m.edsoo.ru
AMUHOKHCIIOTHI KaKk aM(pOTepHbIe bubnuorexa [JOK
31 OPraHUYECKUE COEAUHEHHS, X 1 21.05 https://m.edsoo.ru
ouosornueckoe 3Hauenue. [lenrnael
bubmuoreka LIOK
Benku kak mpupoHbIe
32 1 28.05 https://m.edsoo.ru
BBICOKOMOJICKYJISIPHBIC COSIMHEHUS
OCHOBHbBIE TIOHSATHS XUMHU Brbmiorexa [IOK
33 y 1 https://m.edso0.ru
BBICOKOMOJICKYJISIPHBIX COCTUHCHUIN
OCHOBHBIE METOILI CHHTE3A Bu6nuoreka IJOK
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 https://m.edsoo.ru
[TnacTMacchl, KayqyKu, BOJTOKHA
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHBIE
Ne aTa
n/n Tema ypoxa Bcero Koutpoabupie  Mpaxruyeckue f1[3y'lel-ll/lﬂ :)Ig;bal:())]:s];l:eﬂbﬂme
padoThl padoTbI pecypes:

1 XUMHUUECKUH DJIEMEHT. ATOM. DIIEKTPOHHAS 1 05.09 BH6HIH°TGK3 LHOK
KOH(HUTYPAIIHs ATOMOB - https://m.edsoo.ru
[lepuonnueckuii 3akoH u [lepuonnueckas bubnuorexa LIOK

) cHCTeMa XUMHUYECKHX deMeHToB 1. 1. 1 12.00 https://m.edsoo.ru
MeHeneeBa, uX CBS3b C COBPEMEHHOM '

TEOPUEHN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB Bbubnuoreka LIOK
XUMHUYECKHX DJIEMEHTOB M X COEIMHEHHH 110 https://m.edsoo.ru

3 rpyImaM U nepuojaaM. 3HaueHHe 1 19.09
IIEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xumudeckux ayemenToB .. Meneneena B
Pa3BUTHUH HAYKH
Crtpoenue BemecTBa. XUMHUYECKast CBS3b, €€ Bubmoreka [JOK

4 BH/IbI; MEXaHU3MbI 00Pa30BaHHUA 1 26.09 https://m.edsoo.ru
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b
BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTD. bubnuorexa [JOK

5 Crenenb okucieHus. Bemniecta 1 https://m.edsoo.ru
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO 03.10
CTPOEHUS
[ToHsITHE O TUCTIEPCHBIX CHCTEMAX. Brbmorexa LIOK

6 1 10.10 https://m.edsoo.ru

HUctunasie n KOJUIOMAHBIC paCTBOPBLI.




MaccoBast 107151 BEIIeCTBa B pacTBOpE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas

bu6mmoreka IJOK
https://m.edsoo.ru

! CBSI3b HEOPraHUYECKUX BEIIECTB, PA3IMUHBIX 17.10
KJIACCOB
Kiaccudukanms XuMuaeckux peakiui B bubmmorexa [IOK
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU. https://m.edsoo.ru
8 3aKOH COXpaHEHHUS MaCChl BEUIECTB; 3aKOH 24.10
COXPAHEHHUs U IPEBPAICHUS] SHEPTUU PU
XUMHUYECKHUX PEAKIMIX
9 Ckopocts peakitn. OOpaTHMBbIE PEaKIHH. 1411 BH6HIH°TGK3 LOK
XMMHYECKOe paBHOBECHE ' https://m.edsoo.ru
[IpakTuueckas padota Ne 1. «Bnusiaue bubmnorexa [JOK
10 pasIMYHBIX (PAKTOPOB HA CKOPOCTh 21.11 https://m.edsoo.ru
XUMHUYECKON PEAKIIUN»
Dnektponutnueckas auccounanus. [lonsrue Bu6nuoreka IJOK
11 0 BOopoaHOM 1tokasarene (PH) pactsopa. 2811 https://m.edsoo.ru
Peaxiiuu nonHoro oomena. I'uaponus
OpPraHMYECKUX U HEOPraHMYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnnoreka [JOK
12 peakuun. [ToHsTHE 00 2IEKTPONIU3E 05.12 https://m.edsoo.ru
pacriaBoB U pacTBOPOB coJieit
13 KontponpHas paboTa mo pasaeny 1212 BH6H_H°TeKa LHOK
«Teopernueckre OCHOBBI XUMHUU» https://m.edsoo.ru
Merauisl, ux nomnoxxexnue B [lepuoanueckoi Bubmuorexa LIOK
14 cHCTeMe XUMHUYEeCKHX deMenToB J[. 1. 10.12 https://m.edsoo.ru

MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa




METAaJlJIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PsAJT

bu6mmoreka IJOK

15 y 26.12 :
HAIPSKEHUH METAILIOB https://m.edsoo.ru
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX bubmuoreka LIOK

16 METAJIOB (HATPUI, Kaaui, KaabLuii, MATHUH, 16.01 https://m.edsoo.ru
ATIOMUHUNA) U UX COCTUHEHUN

17 XHWMHYECKUE CBOMCTBA XpOMA, MEAU U UX 23,01 bubmoreka [IOK
COCIMHCHHIA : https://m.edsoo.ru

18 XuMHYECKHE CBOMCTBA LIMHKA, JKejIe3a U UX 30,01 Bu6moreka LIOK
COC/IMHEHUH - https://m.edsoo.ru
[IpakTuueckas padora Ne 2. "Pemenue bubmurorexa [JOK

19 AKCIICPUMEHTAIIBHBIX 3a71a4 110 TEME 06.02 https://m.edsoo.ru
«Mertamns»"

Hemeramibl, nX monoXeHHUE B Bubnunoreka [IOK

20 [Iepuoanueckoi cucteMe XMUMUYECKUX 13.02 https://m.edsoo.ru
anemenToB . 1. MenaeneeBa u '

O0COOEHHOCTH CTPOCHHUS aTOMOB
dusnveckue CBONCTBAa HEMETAIIJIOB. Bubnunoreka [IOK

21 Annotponus HeMETauIoB (Ha IpUMepe 20.02 https://m.edsoo.ru
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

99 XUMHUYECKUE CBOICTBA IaJIOTEHOB, CEPHI U UX 7 02 bubsmorexa [IOK
COC/TMHCHMH - https://m.edsoo.ru

93 Xumuueckue cBoiicTBa a3ota, Gpocdopa u ux 05.03 Bubmuorexa [IOK
COeIMHEHHIT - https://m.edsoo.ru

24 XUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U 12.03 bubanoreka [JOK

UX COeOUHEHUN




https://m.edsoo.ru

[IpuMmeHeHne BaX)HEUIINX HEMETAIIIOB U UX

bubmuoreka LIOK

25 B 19.03 https://m.edsoo.ru
O060011IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 Bbubaunorexa [IOK
26 teme «HemeTamby. BI)I‘II/ICJICHI/ISIuHO 09.04 https://m.edsoo.ru
YpaBHEHUSM XUMUUYECKHX PEAKIUN 1
TEPMOXHUMHYECCKUE PACUETHI
[IpaxTnueckas padora Ne 3. «Pemenue Bbubmmnoreka [IOK
27 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME 16.04 https://m.edsoo.ru
"Hemeramas"»
28 KonTtposnbHas pabora mo reMam «MeTauibhy 23.04 EH6H.H°TeKa LOK
1 «HeMeTamIby - https://m.edsoo.ru
29 Heopranunveckie 1 OpraHu4ecKue KHCIOTHL. 07.05 BHGHIHOTeKa HOK
Heoprannueckue u oprannueckre OCHOBaHUS https://m.edsoo.ru
AmMdoTepHbIe HeopraHUYeCKHe 1 Bbubnuoreka LIOK
30 OpraHu4ecKue coeuHeHus. | eHeTHuecKast 14.05 https://m.edsoo.ru
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIICCTB
Poap xumum B oOecrieyeHuN SKOJIOTHYECKOH, bubnmorexa [IOK
31 YHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 21.05 https://m.edsoo.ru
Pa3BUTHUN MEAUIIMHBI
[IpencraBienust 06 00X HAYYHBIX bu6mmoteka LIOK
32 HPHMHIUIAX TPOMBIIIEHHOTO HOTYYeHH s 28.05 https://m.edsoo.ru
BOXHEHIIINX BEIIECTB
bubmuoreka LIOK
33 YenoBek B MUPE BEIIECTB M MaTEPHATIOB https://m.edso0.ru




34 XUMHS ¥ 30POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

| bubmuoreka LIOK
https://m.edsoo.ru




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA:

1. Xumus, 10 knacce/ I'abpuensin O.C., O611ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[[PODAY»; AkitnonepHoe obmiectBo «M3aaTenbcTBO
«IIpocBemenue»

2. Xumus, 11 xnacc/ 'abpuensa O.C., OOIecTBO ¢ OrpaHHYECHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA:

1. Beenure 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoandyeckoe mocooue —
0a30BbIi ypoBeHb» - M.: JIpoda 2022 ro.

2. 2. 0.C.I'abpuensn, U.I'.OctpoymoB, «O011ast Xumus B TeCTax, 3a/iayax,
ynpaxHeHusx. 11 kmace» — M.: lpoda, 2023 rox.

3. 3. 0.C.TI'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposibHbIE ¥ TpOBepOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. 4, O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Beaenckas «Xumus 11 kacc:
HacronbHast kaura juist yaurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. 5. 0.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 xnacc:
HacrtonbHast kaura juist yaurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. 6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3agauu 1o XUMHH U
croco0sI ux pemeHus» - M.: «poda», 2021rox.

7. 7.B.I'. lenucoBa «Xumus 11 kmacc moypoyHbIe IUIaHbI 10 yYeOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpan» Yuutens 2018roz.

8. 8. M.A.Ps6oBa, V.IO.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 xiracey», - M.

Ox3amen, 2019r.
9. 9.9. O.CT'abpuensn, U.I'.octpoym0OB « XUMHUYECKHI SKCTIEPUMEHT B LITKOJIE
11 xmaccy; - M.: Ipoda. — 2019 rox.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET:
1. bu6mmoteka [1IOK https://m.edsoo.ru

2. http://him.1september.ru Equnas xomnekius LIOP: [TpeaMeTHas KOJICKIUS
«XUMHUD»
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http://school-collection.edu.ru/collection/chemistry EctrecTBeHHO-Hay4YHBIC
aKcriepuMeHThl: xumust. Komekiust Poccuiickoro o01ieo0pa3oBaTeIsHOTO
nopTaa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Beepoccuiickas onumIiMaia mMKOJIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranuueckasi XUMHs: JJIEKTPOHHBIN YUYEOHUK IS
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJUIEIK: XUMUS
http://www.chemistry.ru Jluctaniimornsasi oTuMIIMaga o XuMHUU:
TEJIEKOMMYHUKALMOHHBINA 00pa30BaTENbHBINA MPOEKT
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