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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deaepariumy,
pealn3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOXKEHHIMA
«Ctpareruun pa3Butust Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOmieil ctparernt oOy4eHusl, BOCIUTAHUS U Pa3BUTUS OOyUaIOLIUXCs CPEICTBAMU
yuebHoro npeamera «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuentyanbable nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIIIYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HPOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUs CPEICTBAMU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
yu€ToM crneuu(pukd Hayku XUMHUHM, €€ 3HAauyeHUs B NO3HAHUM TNPUPOABI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LEJIEH M MPUHLHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSl KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyro posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OpUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoOBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B KU3Hb COLMYMA, MPOAOJKEHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIAFOTCS. OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XHMMHHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHuH BeriecTB. CBeeHus 00 3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YTJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[logq HOBBIM yrjaoM 3peHUsi B TMpeaMeTre «XUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMA KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM U MPAKTHUYECKOM JESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICITHBATH HH(POPMAITUIO U IPUMEHSATH €€ JIs TOTIOJTHEHU S 3HAHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Takke MpoOeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHS, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4YaromMXCs MTPHUHATHIE MPOrPAaMMON IO XUMHUHU TMOJXOJbl K OIpPEIAeNICHUIO
COoIepKaHUS ® TOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTHUYECKOU U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HA YPOBHE cpeHero oomero oopa3oBaHus, IIPH ONpeaeICHUN
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YeHHsS TMpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHYECKOU
NEATETLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (opMupoBaHue cHUCTEMbl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMJICHUE C UCTOpUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI
OpUEHTUPOBATHCS B MHUPE BEIHIECTB M XUMHUYECKUX SIBICHUN, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTenibHas XapaKTepUCTHKA IIeJIel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMM IPUOPUTETAMU B CUCTEME cpeAHero odmero oOpa3zoBanus. CeronHs B
MPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHusi OOy4yeHus, OPHEHTUPOBAHHON HAa MOJATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTe/IbHON OpraHu3alluy, BIAJCIONIET0O HE HabOpoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOaMU M YMEHUSIMU
AKTUBHOTO TOJYYCHUs 3HAHUIN ¥ MPUMEHEHHS X B PEAbHOM JKU3HH JIJIsI PEIICHHS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3ydEeHUHU NpeaMeTa « XUMUSD) TOMUHHUPYIOIIEe 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAu€HWE JJIi Pa3jINYHbIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXe JUIl OLEHKH C MO3UIUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKHX MPOIIECCOB HA OPTaHU3M
4eJioBeKa U MPUPOJIHYIO CPEAY;



pa3BHUTHE IO3HABATEIBHBIX HHTEPECOB, MHTC/UICKTYAJIBHBIX M TBOPYCCKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa W aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEIICHUA B
CUTYaIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBJICHUSMHU.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopasopanus, coctarisger 136 gacos: B 10 kinacce — 68 vacos (2
yaca B HeZlelmo), B 11 kimacce — 68 wacos (2 yaca B HEZIEIIO).

COAEP/)KAHUE OBYYEHUS

10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHM4YeCKOM XUMHMHU

[IpeameT opraHnyYecKOi XMMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKUX
coenuHenuid A. M. bytiepoBa, e€ ocHOBHbIE 100XKeHUsA. CTpyKTypHbIE (hOPMYJIBI
OpraHM4ecKux BemecTB. [omosnorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o kinaccupukanuu opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COEIUHEHUN (CUCTEeMaTWUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB W HX MPEBpAIICHUIL:
O3HAKOMJIEHHUE ¢ 00pa3liaMHi OpraHMYECKUX BEIECTB U MaTepualiaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEUIECTB, HAOJIOJEHUE M ONUCAHUE



JEMOHCTPALIMOHHBIX OMNBITOB [0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB MpU
HarpeBaHuM (IUIaBJIeHNWEe, OOYTIIMBAHKUE W TOPCHHUE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJIOTMYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE U XHUMUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psil. DTUIEH U IIPOIUIIEH —
IpOCTEHIINE NPEACTABUTENN AJTKEHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TIUApPATALlUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytamueH-1,3: cTpoeHHe, BakKHEUIINE
XMMHYECKHE CBOMCTBa (peakuus nojaumepusanuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLMK T'MAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHMUSI), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, QpU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu raJjoreHMpOBaHUSI U HUTPOBAHUS), NOJIYYEHUE U MPUMEHEHUE. Tonyon:
cocmas,  cmpoenue,  Quauueckue U  Xumuueckue  ceoticmea  (peaxyuu
2aN02eHUPOBANUSL U HUMPOBAHUS), NOTyueHue U npumeneHue. TOKCUIHOCTh ApEHOB.
['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMM, NMPUHAJIEKAMMMMHA K PA3IHMYHBIM
KJIACCaM.

[IpuponHble HMCTOYHMKH YIJIEBONOPOAOB. IIpmpoaHblii Ta3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaTUTUYECKUil), mupoiu3. [IpomyKThl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yrojib U MPOAYKTHI €ro MepepadoTKU.

DKCIEpUMEHTANbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MpEBpaIlCHUIl:
O3HAaKOMJIEHUE C 00pa3laMu I1acTMacc, KaydyKoB U pe3uHbl, KoJuieKuuu «Hep Ty
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUYECKONW pabOThl: MOSyUYEHUE ITUIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuéTHrble 3amaun.

Bbluncnenuss 1Mo yYpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WIIM MPOAYKTOB PEAKIIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUS




[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJ M DJTAaHOJN: CTPOCHHE,
bu3MYecKue W XUMHYECKHE CBOWCTBA (peaklUW C AaKTUBHBIMH METaJJIaMH,
rajoreHoBOJIOpPOJIaMHi, TOPEHUE), NpPUMEHEHHUE. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJIa U ATAHOJIAa HA OPraHU3M YEJIOBEKA.

MHOroatoMHble  COHMPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
bu3nYecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJIaMU, Ka4eCTBEHHAsl pPEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBuE Ha
opraHusM yenoBeka. [[pumeHeHre rmmuepruHa U STUICHTJINKOJIS.

@deHoJ: CTpOCHHE MOJIEKYJbl, (PU3NYEeCKUe U XHUMHUYECKHE CBOICTBA.
ToxcuyHocth Penona. [Ilpumenenue gpenona.

Anpneruibl U kKemownwvl. DopMmanbieruj, —aneTanbACTUN:  CTPOCHUE,
bu3NYecKue W XUMHYECKHE CBOWCTBA (PEAKIIMU OKHCIICHHS M BOCCTAHOBJICHUS,
KauEeCTBEHHBIC PEAKIINN), TIOJIyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeiesIbHbIC KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAs
KHCJIOTBL: CTPOCHHE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCJIOT, peakius dTepu(puKaIum), noydeHue u npumeHenue. CtreapuHoBas
U OJICMHOBAsl KUCJOTHI KaK MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHple 2(QUpbBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [uuponus
cioxHbIX 3¢upoB. XKupsel. 'unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.

VYrineBonmpl: cocTtaB, KiaccUUKaIUs ~ yriaeBoAoB  (MOHO-, JU- U
nonucaxapupl). ['oko3a — mpocTermmmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUIAPOKCUIOM
menu  (ll), okwuciaeHme amMMHauyHBIM —pacTBOpoM okcuma cepedpa (1),
BOCCTAHOBJICHUE, OPOKEHHE TJIFOKO3bI), HAXOXKIACHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocuntes. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak OpupoAHbie nmoauMepbl. CTpoeHUE Kpaxmania U
netonao3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAS PEaKIUsI C HOJIOM).

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
MPOBE/ICHUE, HAOJIIOJICHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIC PEAKIMM OJHOATOMHBIX CIUPTOB (OKUCJIEHUE STaHOJA
okcugoMm Meau(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJECWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpueruoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

PacuérHble 3anaumn.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcoziepKalllie OPraHUnYEeCKUE COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(oTepHbIe Oprannyeckue coequHeHusi. dusnyeckue u
XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe riauiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHBIE coennHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
HaOJIFOICHUE U OMHMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JACHATYypaIus OCIKOB MPU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHNS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPETHSST MOJICKYIsIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1mue ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoInIYHOCTh, HAOII0IEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MmaTepus, OJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HDHEPreTUYECKUM YpOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboToCcUHTE3, OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, JKHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
pecypchl.



TexHonorus: MMICBBIC TPOAYKTBI, OCHOBLI PAalMOHAJIBHOI'O IIUTAHUA,
MOOHIIMEC CpeaAcTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHUC IIPCIIapaThl, MaTCpHUAJIbI U3
HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUN dJeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/eNieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

Ilepronnyeckuii 3aKoH U [lepuonnueckas cucteMa XMMUYECKHUX DJIEMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M Ileproandeckoil CHCTEMBI
XxuMuuyeckux anemeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHMHWYECKHX DJJEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM H MEepUOAaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BuUABl XUMHUYECKOH CBS3H
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, WOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJISIPDHOTO — CTPOEHHA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonstne o nucnepcHbix cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 101 BEeecTsa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCINHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass — peakuusa. Kmaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHWYECKOM M OPraHMYeCKOM XHWMHH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUN NP XUMHUYECKUX PEAKLIUSX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.

DnexTponutnyeckas nuccormanus. CribHbIC U cadbie 3eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTpaIbHas, IETOYHAS.



OKUCANTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
neMoHcTpauus Tadimn «Ilepuoanueckas cucreMa XuMHUeCcKHX 3iaeMeHToB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOII0JCHUE U
ONKMCAaHKE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONpe/IeNICHUE CPeAbl PaCTBOPOB BEIIECTB
C TIOMOIIIBI0 YHUBEPCATLHOTO HHINKATOPA, PEAKITMH HOHHOTO OOMEHA), TPOBEICHIE
MpaKTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XMMHUYECKOM
peakuum».

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C KCIOJIb30BAHUEM MOHSIITHUSL «MAcCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckas xumus

Hemeramner. Ilonoxxkenne HemetaisioB B llepuomumueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpUMEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpPEeMHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE Ba)KHENIIINX HEMETAVIOB U UX COECIMHEHUM.

Meramisl. [lonoxenue meramnos B Ilepuoamyeckoint cucreMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIulaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSHKEHUN METAJIJIOB.

XHWMUYECKHE CBOMCTBA BAXKHEWIIIMX METAUIOB (HATPHWH, KalHWi, KaJIbIUH,
MarHui, aJlOMUAHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUS BEIIECTB W MX MPEBpAILCHUI:
U3yYeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 00pa3IOB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa wiM 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacuéTel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
13 BELIECTB UMEET IPUMECH.

XHMUA ¥ )KM3Hb

Posp xumumn B o0ecne4eHUH SKOJIOTMYECKOM, dSHEPreTUYeCKOW U MUIIEBOU
0€3011acHOCTH, PAa3BUTUM MeIULUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnennss 00 OOMMX HAyYHbIX MNPUHOUIAX [POMBILIIEHHOTO
IIOJIYYECHUS BaXKHEHIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAJIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepUaIbl I JIEKTPOHHMKH, HAHOMAaTEpHUasbl, OPraHUYECKUE W MUHEPAIBbHbBIC
yA0OpeHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IPABWJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuiia 0€30M1acCHOr0 UCIIOJIb30BAHUS MTPENapaTOB OBITOBOM XUMUH B
ITOBCETHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpraHW4YeCcKoM XuMuM B 11 Kiacce ocylIecTBISIETCS YEPE3 HUCIIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK W MOHATHM, SBISIOMIUXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKalusi, NEpUOJAUYHOCTb, HAOIOIEHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
M30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHo€ COCTOSIHHE BELIECTBA, (PU3NYECKHE BETUUYMHBI U €IMHMIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peECypCHI.

TexHonorus: XUMHYECKasi MPOMBIIIIIEHHOCTh, METAJLUTyprusi, MPOU3BOJACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOACTBO, IIHILEBAs
POMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTE€pUAIIOB,
AJIEKTPOHHAs MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOT'PAMMBI 110 XUMHNUHN HA BA3OBOM YPOBHE CPE/ITHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMS OOYYaIOIIUMHUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METAMpPEAMETHBIM M TMpeAMETHbIM). HaydHo-mMeTonu4YecKkol OCHOBOHM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MPOTPAMM CPEIHEro oOmiero oOpa3oBaHUsl SIBISIETCS CUCTEMHO-AESITEIIbHOCTHBIN
MOJXOI.

B cooTBETCTBUY C CUCTEMHO-AEATENBHOCTHBIM IMOJIXOA0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPEAMETA
«XuMus» Ha YpOBHE CpeHEro 00111ero 00pa3oBaHus BbIICIEHBI CICTYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUMCKON Tpa)KIaHCKOW HWIECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOONPEAEIIEHUIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHUIO;

1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 0a30BOM HAYKW XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJIMYue MPaBOCO3HAHUS IKOJIOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTABUThH 1IEIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHMHS» JOCTUTAlOTCS B €IUHCTBE y4e€OHOW M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLUMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujeaiaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCcTBa, MPUHATHIMKA B OOIIECTBE HOPMaMU W TIpaBUJIAMH TIOBEICHMS,
CITIOCOOCTBYIOIIUMHU TPOIIECCaM CaMOIIO3HAHUsI, CAaMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMHUs» OTpakaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUIECKOHN ACATEIBHOCTH 00YJAIOITUXCS TI0 Pea3aIlii IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY;



MPECTABIICHUS O COLMANIBHBIX HOpMaXxX U MPaBUiIaX MEXKJIMYHOCTHBIX OTHOIICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENbHBIX 3a]1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPECHHUS, JJOTUKY U apTyMEHTHI IPYTHX MPH aHAJIU3€ Pa3TMIHBIX
BUJIOB YUEOHOM JIESITEIHLHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHOW XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH M MPAKTUUYECKOTO MPUMEHEHUs XUMHUHU, OCO3HAHUS TOTO, YTO
JOCTHKEHUSI HAYKU €CTh Pe3YJIbTaT ITUTEIbHBIX HAOIIOIEHUN, KPOTIOTIIMBBIX IKCIIEPUMEHTAIBHBIX IIOMCKOB, TOCTOSTHHOTO
Tpyda y4E€HBIX U IPAKTUKOB;

WHTEpeca W IO3HABATEJIbHBIX MOTHBOB B IOJYYEHUHM M TMOCJIEAYIOIIEM aHadu3e WH(OpMAlMU O TMEepeIoBbIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSIMU, U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEH 3I0POBOr0 M Oe30macHOro o0pasa >KM3HHU, HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K
coOCTBEHHOMY (PHU3MUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBWJl O€30MacHOro OOpalleHusi ¢ BelleCTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJIOBOU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJl WHIWBUIYAIBHOTO M KOJUIGKTUBHOTO O€30MAaCHOTO TOBEICHUS B CHUTYaIUsX,
YIPOXKAIOIIMX 3JOPOBBIO U KU3HU JIFOJEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIs, HAPKOTUKOB, KYPEHUS ),

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO TOJIE3HOM,
TBOPYECKOU U JIPYTUX BUAAX ACATEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4aCTHE€ B PEIICHHH MPAKTHYECKHUX 3a/1ay COLMAIIHON HAaNpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3YUYEHHIO Mpodeccui pa3jIudyHOro pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUs
IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOpPY MHAMBUIYaJIbHOM TpaeKTOpUH 0Opa3oBaHus, Oyayliei npodeccuu u peanusaiuu
COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHMU, THTEPECOB U MOTPEOHOCTEH
00111eCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MTPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHHUS TJI00AJIbHOTO XapaKTepa dKOJIOTHYECKUX MPo0sieM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHMUSI HEOOXOAMMOCTH MCIHOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS NEUCTBUW, MPUHOCALIMX BpPEA OKPYKAIOLIEW MPUPONHOW CpPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIaronpUsITHBIE 3KOJOTUYECKHUE MOCIEACTBUS NPEIPUHUMAEMBbIX AEUCTBUNA U PEJOTBpAIIaTh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTMYECKOIO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, OIbITA ACATEIBHOCTH 3KOJIOTHYECKOM
HaIpaBJIEeHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATEJIbHOM, KOMMYHUKATHBHOW W COLIMAIILHOM MPAKTHKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTMH XeMOo(hoOouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHUsl crneuu@UKd XMMHUM KaK HayKd, OCO3HaHMs €€ poju B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBIIICHUS, CO3/JaHUM LEJIOCTHOTO MPEJCTaBIEHUsI 00 OKpYKAloUIEM MHpPE KaK O €IWHCTBE NPUPOAbl U YEJIOBEKa, B
NO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS,



yOexXAEHHOCTH B O0CO0OH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUMBWIM3AIMU: B €€ TyMaHUCTHYECKOH
HANpPaBJICHHOCTH ¥ Ba)XHOW POJIM B CO3JAaHMM HOBOWM 0a3bl MAaTepHAIIbHON KYyJIbTYpHI, PEIICHUH TJIOOATBHBIX MpPoOIieM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CBIPhEBOM, SHEPTETUUECKOM, TUIIEBOM 1 IKOJIOTUUYECKON O€30MTaCHOCTH, B PA3BUTHH
MEUIMHBI, 00ECTICYUeHUH YCIOBUM YCIIEITHOTO TPYAa U SKOJOTUYECKH KOM(POPTHOM KU3HU KaX0T0 YjeHa OO0IIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS, HCIOJb3yEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOb30BaTh MOJMyYyaeMble 3HAHUS IS aHAIM3a U OOBSICHEHHUS SIBJICHHM OKPYXKAIOIIEro MHUpa U
POUCXOSIINX B HEM U3MEHEHUH, YMEHHUS Je1aTh 000CHOBAaHHBIE 3aKIIFOUEHUS HA OCHOBE Hay4YHbIX (PAKTOB M UMEIOIINXCS
JAHHBIX C LEJIBIO ITOJYyYEHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUsI TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTYyalUsX;

WHTEpeca K NO3HAHUIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUI0, K aKTUBHOMY IMOJIYYEHUIO HOBBIX
3HAaHUW IO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax mpodheccnoHanbHOM NesATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS yUeOHOTO MpeaMeTa « XMMHUsA» Ha YPOBHE CPEAHEro 00Imero oopa3oBaHUs
BKJTFOYAIOT:

3HauUMMble JUIsI  (OPMHPOBAHUS MHUPOBO33PECHHS OOYYAIOMIMXCS MEKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOllleHayYHbIE TIOHATHS, OTPAKAIOIIME IICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa W CHCIU(PUKY METOAOB ITO3HAHMS,
UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIICCTBO, DHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMa, HAYYHBIA (HaKT,
TIPUHITUII, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHNE, HAOIIOICHHIE, NU3MEPECHHE, SKCTICPUMEHT U JPYTHE);

yYHUBEpCaIbHbIC yueOHBbIC IehCTBUSA (TIO3HABATEIbHBIE, KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), OOECIICUYMBAIOIINE
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIBHON KOMITETEHIIUHA 00YJarONuXCs;

CIIOCOOHOCTh OOYYArOIIMXCSl HCIOJIh30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHUPOBO33PCHUECKUE 3HAHUS W
yYHHUBEpCaJbHbIC yueOHbIE NeHCTBUS B TO3HABATEIILHON M COIIMAILHON MPaKTUKE.



MeranpenMeTHble  pE3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHUBEPCAJbHBIMU  YYEOHBIMM  TO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU A€ CTBUAMMU:

1) 6a30Bble JJOrHYecKme JeiCcTBUSI:

CaMOCTOSITEeILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATCIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
NEeSITEILHOCTH C TIOCTABJIICHHBIMHU IIEIISIMU;

MCIOJIb30BaTh IIPYU OCBOCHUHU 3HAHUM MPUEMBI IOTMYECKOTO MBIIIJICHUS — BBIJCISATh XapAKTEPHbIC MPU3HAKU MOHATUI
U yCTaHaBJIMBAaTh MX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUS JJII OOBSICHEHHUS OTICIbHBIX (DaKTOB W
SIBIICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPHUU IS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 10 aHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHHS,;

MPUMEHSThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJUYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJIC/IbHBIE TIPEJCTABICHUS — XUMHUUYECKUN 3HAaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMUUYECKOM
peakiuyu — MpU PEIICHUH YYEeOHBIX IMO3HABATENBHBIX M TPAKTUUECKUX 3a/ad, MPUMEHSTh Ha3BaHHbIE MOJICIbHbIC
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMHU METO0B HAy4YHOTO TO3HAHUSI BEIIECTB U XUMHYECKUX PEAKIIUl;

dbopMyIUpOBATH LIEJIU U 3a7a4H UCCIICIOBAHUS, UCTIOJIb30BATh TOCTABJICHHBIE M CAMOCTOATENILHO C(HOPMYIMPOBAHHBIC
BOINIPOCHI B KAa4eCTBE WHCTPYMEHTA IMO3HAHUS U OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABWIHHOCTH
BBICKA3bIBAEMbBIX CYXICHUI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS W MPOBEACHUS  YYECHUUYECKUX  DKCIIEPHUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3ysbTar,
dbopmynupoBaTh 000OIIEHNUS ¥ BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEI0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELICHUs MPAaKTUYECKHUX 3a/lad, NIPUMEHEHHUIO PA3JIMYHBIX METOJOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX MCTOYHMKAX HHGMOpManuMu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHYECKOTO
COJIepKaHusl, CIpaBOUYHbIE MOCOOMs, pecypchl MHTepHeTa), aHanmu3upoBaTh WHGOPMAIMIO PA3NUYHBIX BHJIOB U (POpM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpOBaTh 3aIIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOH I
BBIMOJTHEHMSI YU€OHBIX 3a/1a4 ONPEEIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BaHMUS HH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGopMauu (CXeMbl, rpapuKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIOJIb30BaTh HAYyYHBIH $A3BIK B KayecTBE CpEICTBAa MpU padboTe C XUMHUYECKON HHpOpManuen: NpUMEHSTh
MEXIpeIMETHbIE ((PU3NUECKIE U MAaTEMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJTbl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JI30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1eHCTBUSIMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJE Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh MWJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEJIOKEHHON 3a1auu;

BBICTYNAaTh C MpE3eHTalMell pe3ybTaTOB IO3HABATENbHOW JESITENbHOCTH, IMOJYYEHHBIX CaMOCTOSITENIbHO WIN
COBMECTHO CO CBEPCTHHKAMHU INPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, TPAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKkTa U (pOopMyIHMpOBaTH BEIBOJBI MO pe3ysIbTaTaM IMPOBEAEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHMSI MO3ULIMHI B X0O/1€ 00CYKI€HUSI U OOMEHAa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIATh CBOIO IIO3HABATENBHYIO AESTEIBbHOCTD, ONPEeNss €€ eI U 3a/1auH,
KOHTPOJIUPOBATh M 10 MEpEe HEOOXOIMMOCTH KOPPEKTHPOBATH IpEAJaraéMblii alropuTM JIEHCTBUN IPU BBITOJHEHUU



y4eOHBIX U UCCIIEIOBATENBCKUX 33]1a4, BHIOMPATh Hanbosee 3pGEKTUBHBIN CIOCO0 UX PEIICHUS ¢ YUETOM MOTyUEHUS HOBBIX
3HAaHUU O BEIIECTBaX U XUMUYECKUX PEAKIUAX;
OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLIEHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHnyecKkast XuMUsh OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TIO3HAHUM SIBICHUH TpUPOJbI, B (POPMUPOBAHUU MBIILIIEHUS U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIHOHAIHHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENIE;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOTIOJIATAOIINE MTOHATHS (XUMUYECKUI 3JIEMEHT,
aToOM, DJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPHUIIATEIbBHOCTh, XUMUUECKAs CBS3b, CTPYKTYpHAas
dbopmya (pa3BEpHyTast U COKpaIIEHHAs ), MOJIb, MOJISIPHASI MAcca, MOJISIPHBIN 00bEM, YTIIEPOIHBIN CKelleT, QYHKIIMOHAbHAS
rpynmna, paaukai, U30MEpPHsl, U30MEPBI, TOMOJOTHYECKUMN P, TOMOJIOTH, YIJIIEBOAOPOABI, KUCIOPOI U a30TCOAEPKAILIME
COEMHEHUS, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYIISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (T€Opus
CTpoeHUsI opraHuyeckux BemectB A. M. DbyrtiepoBa, 3akOH COXpaHEHHs] MacChbl BEUIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIIUE B OCHOBE IOHUMAaHUS IPUYUHHOCTHA U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (DAKTOJOTHYECKHE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJY4YCHUU U O€30MaCHOM HCIOJIb30BAHUU
BOKHEUIINX OPTraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOU JIEATEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE MPU3HAKK TOHSATHUN, YCTAaHABJIMBATh HX B3aUMOCBS3b,
VCIOJIB30BaTh COOTBETCTBYIOIIME MTOHTHUS IPU ONKMCAHUK COCTABA, CTPOCHUS U IIPEBPALIEHUN OPTAHUYECKUX COEUHECHUN;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMUYECKYI0 CHMBOJHUKY JUII COCTaBJICHHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMYJ OPraHMYECKHUX BEIIECTB W YPAaBHEHHH XUMHUYECKHX PEaAKIIUH,



W3TOTABJIMBATh MOJICTM MOJIEKYJI OPTraHWYECKUX BEIMIECTB I WIUTIOCTPAIMA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOCHHUIO K OMNpPEAEIEHHOMY KJacCy/Tpynne COeAUHEHUM (YrJIeBOJIOPObl, KHUCIOPOJ U a30TCOAEpKAIIME COSAUHEHUS,
BBICOKOMOJICKYJIIpHBIE COCJMHEHHS), JaBaTh UM Ha3BaHUs 1Mo cucremarudeckod Homenkimarype (IUPAC), a Ttaxxe
MPUBOJINUTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTaHMYECKUX BEIICCTB (ITHIICH, MPOMMIICH, alleTUJICH, YTHJICHTIINKOJb,
rmneprH, ¢GeHos, GopMalbIerua, aleTalbJAeTH, MypaBbUHAs KHCJIOTA, YKCYCHas KHCIJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCIIOTA, TIII0K03a, GPYKTO3a, KpaxMall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIbI XMMUYECKOW CBSI3W B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMECHHS IPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHHUS OpraHndecKux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MAcChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTpOCHHUE, GU3HMUECKUE U XMMHUUYECKHE CBOMCTBA TUITMYHBIX
MIPEACTABUTENICH Pa3IMYHBIX KJIIACCOB OPTaHUMYECKUX BEIIESCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTuiieH, Oyraauen-1,3,
MeTUI0yTaaueH- 1,3, 6€H3051, METaHO, ATAHOJI, STUICHTIIUKOJIb, TIUIEPHH, (PEHO, alleTalbJICTH, MypaBbUHAS U YKCYCHAS
KHCIIOTBI, TJTIFOKO03a, KpaxMaJl, IIeJUTI0I03a, aMUHOYKCYCHAs KHCIIOTa), HIUTFOCTPUPOBATh TE€HETUYECKYIO CBSI3h MEXIY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOJHOTO ChIPhs (HEPTh, IPUPOIHBIN Ta3, yTroJb),
CIOCOOBI MX TIEPEPa0OTKH U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCTh YMECHHI MPOBOAWTH BBIYMCICHHUS 1O XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIICCTBA WM MPOAYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIICCTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAyYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMHUYECKUX SBICHUHN (HAOIIO/IeHNEe, U3MEpPEHUe, YKCIIEPUMEHT, MOJICIMPOBAHNUE),
UCII0JIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS JJIs1 IPUHATHUS pEIICHUN B KOHKPETHBIX dKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX
C BEUIECTBAMU U UX MPUMEHEHHEM;



chOpPMHPOBAHHOCT, YMEHUW COOIOJATh TMpaBUjia IOJIH30BAHUS XHUMHYECKOW TOCYI0M W J1aOOpaTOPHBIM
obopynoBaHHEM, a TaK)Ke MpaBuUjia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSMHU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBITIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBPAILICHUsS] OPraHUYECKUX
BEILECTB MPU HAIPEBaHUH, MOJYyUYECHUE ITUIICHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMKM OPraHUYECKUX BEIIECTB,
JIeHATypanus OCIKOB MPY HarpEBaHWH, I[BETHBIC PEAKITMU OCITKOB) B COOTBETCTBHUHU C MPABIJIAMH TEXHUKHA 0€30TIaCHOCTU
Ipy 0OpAIIEHUH C BEIIECTBAMH U JIA0OPATOPHBIM 000pYAOBaHUEM, TPEACTABIIATEH PE3YIbTATHl XUMUYECKOTO KCIIEPUMEHTA
B (hopMe 3aIrcu ypaBHEHUN COOTBETCTBYIOIIUX PEeAKIUi U (OPMYITHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 W3 Pa3HBIX
MCTOYHUKOB (CpeJICTBa MaccoBOi nHbopmanuu, UHTepHET U APYyTUX);

c(hOpMHPOBAHHOCTh YMEHHUH COOJIIO/IaTh MpaBUjia YKOJIOTHIECKHU I€JIECO00Pa3HOTO TMOBEACHHUS B OBITY U TPYIOBOM
NEATEILHOCTH B IICNIAX COXPAHEHUS CBOETO 3J0POBbS W OKPYXKAIOIIEH NPUPOTHON Cpembl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBUSI Ha )KMBBIC OPTAHU3MBI ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, MOHMUMasi cMbIci nokazarens [1IK, moscHatsb
Ha IPUMEPax CocOObl YMEHBIIECHUS U TPEIOTBPAIICHHS UX BPEHOTO BO3CHCTBUS Ha OPTaHU3M UEJIOBEKA;

JUIsT OOYYarOIIMXCS C OTPAaHWYEHHBIMH BO3MOXXHOCTSIMH 37I0POBBS: YMCHHE TNPUMCHSATH 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METO[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUJISL CTIETIBIX M CITA0O0BUISAIIMX 00YyYaIOIMMNXCsl: YMEHHUE UCI0JIb30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
bpaiins niis 3anucu XuMHIeCKuX (GopMyIL.

11 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO01as 1 HeopraHu4eckasi XuMus» OTPaXKaroT:

c(OpPMHUPOBAHHOCTD MPEACTABICHUI: O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA, POJIU
XUMUU B TO3HAHUM SIBJICHUN TPUPOABI, B (POPMUPOBAHUU MBIILIEHUS U KYJIbTYpPbl JIMYHOCTH, €€ (YHKUIHOHATBHOU
IPaMOTHOCTH, HEOOXOAUMOM NJIsi peIleHUs] MPAKTUUECKUX 3a7ad U HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY
3I0POBBIO U IIPUPOJHOU CPELE;



BJIQJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpPAsi BKIIOYAET: OCHOBOIMOJATAIOIINE OHATUS (XUMUYECKUM JIEMEHT,
aToOM, H30TOIl, S-, P-, d- 3JEKTPOHHBIC OPOWMTAIM ATOMOB, HWOH, MOJIEKYJIa, MOJIb, MOJSPHBI 00BEM, BaJCHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHAsS, HOHHAS, METAJNINYECKasi, BOJIOPOIHAs),
KpUCTAJUTNYECKass PEHIETKA, TUIbl XMMHUYECKUX PEAKLHM, paCTBOP, SJIEKTPOIUTHI, HEAIEKTPOJUTHI, ANEKTPOIUTUYECKAS
JUCCOIIMAIINS, OKUCIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOM peakiini, XMMHUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI
(Teopus AAEKTPOIUTUIECKON AUCCOIMAIMU, Iepruoandeckuii 3axoH Jl. 1. MeneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIECHUS SHEPTUHU MTPU XUMUUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAHHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(dakToJIOTMYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IIOJy4YeHHMH U O€30MacHOM HCIIOJIb30BAHUM BaKHEUIIUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTEpHbIC MPU3HAKK TOHSATUN, YCTAaHABJIMBATh MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIONINE MOHSATHUS MPU OMUCAHUN HEOPTaHUUECKUX BEILECTB U UX MPEBpaIlCHUN;

c(hOpMHUPOBAHHOCTh YMEHUH HUCIIOIH30BATH XUMUYECKYIO CHMBOJIMKY JIJIsI COCTaBIICHUS (pOPMYJT BEIIECTB U YpaBHEHUN
XUMUYECKUX peakinii, cucremarnueckyto HoMmeHknarypy (IlUPAC) u TpuBuanbHbie Ha3BaHUS OT/IETBHBIX HEOPTAHUYECKUX
BEIIECTB (yrapHblii ra3, yrieKucibli ra3, aMMHuak, raiéHasi U3BeCThb, Heral¢Has U3BeCTh, MTUThEBAs COJIa, TUPHUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OTNPEEATh BaJIGHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX PJIEMEHTOB B COCTUHEHUSIX
Pa3JIMYHOTO COCTaBa, BUJl XMMUYECKOU CBSI3U (KOBaJ€HTHAs, HIOHHAs, META/UIMUECKasi, BOJOPOIHAS) B COCAMHEHUSX, TUIT
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA (aATOMHAs, MOJICKYJIIpHAsi, HIOHHAs, METAJUTHYECKas ), XapaKTep cpeibl
B BOJIHBIX PAacTBOpaxX HEOPraHUYECKUX COCTUHEHHUII;

c(hOpMUPOBAHHOCTh YMEHUM YyCTaHABIMBATh NPUHAICKHOCTh HEOPraHWYECKUX BEIIECTB IO HX COCTaBy K
OTPeICIEHHOMY KJIaCcCY/TpyTIie COeAMHEHUN (ITPOCThIC BEIIECTBA — METAJUIBl U HEMETAJIJIbI, OKCHJIbl, OCHOBAHUS, KUCJIOTHI,
amM(pOTEpHBIC TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTH YMEHUM PaCKPBIBATh CMBICT Mepruoandeckoro 3akoHa J[. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
CHUCTEMATU3HUPYIOTY0, OOBICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XMMHUYECKHUX 3JIEMEHTOB 1—4 nepuoioB
[lepuomuueckoit cuctembl xumuueckux ayiemeHToB JI. V1. MeHneneeBa, MCHONB3ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC



opOHTaNNy, «IHEPreTUUECKUE YPOBHUY», OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKHUX AJIIEMEHTOB U UX
COEAMHEHNH 110 nepuoaaM u rpymnmam llepuonnueckon cucremsl xumnuueckux 35eMeHToB . 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMUYECKIE CBONCTBA HEOPTAaHUYECKUX BEUIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE TI'€HETUYECKOW CBS3M MEKIYy HEOPraHWYECKHMH BELIECTBAMHU C
IIOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHUS KJIACCUPUIIUPOBATH XUMHUUECKHE PEAKIIUHU [0 PA3IMYHBIM MPU3HAKaM (YHCIY H COCTaBY
pearupyromux BEUIECTB, TEIUVIOBOMY 3(P(EKTy peaklHH, U3MEHEHUIO CTENEHEH OKHUCIEHHS 3JIEMEHTOB, OOpaTUMOCTH
peakuuy, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHMSI PEAKIUil pa3IMuHbIX TUIIOB, IIOJHbIE U COKPAILIEHHBIE YPaBHEHUS
peakuuii MFOHHOTO OOMEHA, YUUThIBAs YCIOBUSL, IPU KOTOPBIX ATH pEaKLUUU UAYT 10 KOHIIA;

c()OPMHPOBAHHOCTh YMEHUW MPOBOAMTH pPEAKUWHU, MOATBEPKIAIOIMINE KAYECTBEHHBI COCTaB pa3JIMYHBIX
HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELIECTB;

C()OPMUPOBAHHOCTh YMEHHI PacKpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKLUUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajaHca 3TUX PEeaKLuil;

c(OpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu OT PazIuyHbIX (DAKTOPOB;
XapaKTep CMEIEHNUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTsus (npunuui Jle [latense);

Cc()OPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb XMMHUYECKUE IPOIECCHI, JIEKAIIME B OCHOBE IPOMBIILIEHHOTO
MOJTyYEHUsI CEPHOM KUCIIOThI, aMMHUaKa, a Takke c(hopMHUPOBAHHOCTh MPEACTaBICHUNA 00 OOIIMX HAayYHBIX MPHUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJIUTH BBIUMCIEHUS C HCIOJB30BAHUEM MOHITHS «MaccoBas J0Jis BELIECTBA B
pacTtBope», 00BEMHBIX OTHOILIEHUH T'a30B MPU XUMUYECKUX PEAKLUAX, MACChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIECTB, TEIJIOBOTO AP (eKTa peakui Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACCHI BEIIECTB, IPEBPALLECHNS U COXPAHEHUS JHEPTHH;

C()OPMUPOBAHHOCTb YMEHUN COOJMIOJaTh NPaBWJA IOJIb30BAHMS XHMUYECKOM MOCyloll U 1a00paTOpHBIM
o0opy/nOBaHUEM, a TakKe IpaBWila OOpalleHHs C BEUIECTBAMM B COOTBETCTBUUM C MHCTPYKIUSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB;



c(hOpPMHPOBAHHOCTh YMEHUW ITUTAHUPOBATH M BBITIOJHATh XUMHUYECKAN OSKCHEPUMEHT (pa3joKeHHe TMEePOKCHIA
BOJIOpPOZia B TPUCYTCTBHHM KaTaju3aTopa, OIMpEICIICHHE CPEAbl PAaCTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAIHLHOTO
WHINKATOPA, BIUSHUE PA3INYHBIX ()aKTOPOB Ha CKOPOCTh XMMHUECKOUW PEAKITNHU, PEAKIIH HOHHOTO 0OMEHA, KAYeCTBEHHBIC
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/a4 [0 TeMaM
«Metamnbl» u «HemeTaisl») B COOTBETCTBUU C MPAaBWIAMH TEXHUKHA O€30MACHOCTU MpU OOpaIIeHHH C BEIIECTBAMU U
JabopaTopHBIM 000PYOBAaHUEM, TPEACTABIATh PE3yJbTAaThl XUMHUYECKOTO KCIEPUMEHTa B (popMe 3amucu ypaBHEHHMA
COOTBETCTBYIOIIHNX Peakuii ¥ (POPMYTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 W3 Pa3HBIX
MCTOYHUKOB (CpPEJICTBA MACCOBOM KOMMYHHUKaluu, UHTEpHET U IpyTHUX);

c(hOpMHPOBAHHOCTh YMEHUH COOJIO/IaTh MPaBUiIa HKOJIOTHYECKHU 1EJIECO00pa3HOTr0 MOBEACHHS B OBITY U TPYJIOBOM
NEATETPHOCTH B IICNIAX COXPAHEHUS CBOETO 370POBBS W OKPYXKAIOIIEH NPUPOTHON Cpembl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBHSI HA )KMBBIC OPTaHU3MBI ONPEACIICHHBIX BEIIEeCTB, MOHUMas cMbIch rmokazatens [1/IK, mosicHaTs Ha mpumepax
CroCcoObl YMEHBIIIEHHUS U MTPEAOTBPAIEHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa,

JUIsi OOy4YaloIIMXCAd C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE TMPUMEHATh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METO/[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUJISL CTIETIBIX M CIIA0O0BUISAIIMX 00YyYaIOIMMXCsl: YMEHHUE UCII0JIb30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHuit JI.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
Tema ypoka Kosmuecr
n/n
BO 4aCOB

Ipeamet oprannyeckoit xumun. Teopusi cTpoeHus1 oprannyeckux coequHenuii A. M. bByrieposa 7
1 CrapToBasi AMarHOCTUKA. 1
2 [IpeameT OpraHMYEcKOl XUMUH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE. 1
3 Teopus cTpoeHus opraHndeckux coenuHeHnit A. M. bytiepoBa, €€ OCHOBHBIE TTOJI0KEHUS. 1
4 Teopus cTpoenus opraandeckux coequHeHuil A. M. bytiepoBa, €€ OCHOBHBIE ITOJIOKEHUS. 1
5 [IpencraBnenue o kiaccupUKaluu OpraHUIECKUX BEIIECTB. 1
6 Homenknatypa (cuctemaTudeckas) U TpUBHAIbHBIC Ha3BAHUSI OPTaHUYECKUX BEIIECTB. 1
7 HomMmenknatypa (cucremaTuyeckas) U TpUBHAJIbHbIC Ha3BaHUS OPTaHUUYECKUX BEIIECTB. 1

IIpenenbHbIe YIiIeBOAOPOAbI — AJTKAHBI 6
8 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PSA/I. 1
9 AJIKaHBbI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUAN PSALI. 1
10 MeraH 1 3TaH — NpoOCTENIINE MPEICTABUTENH ATKAHOB. 1
11 CrocoObl OJTy4YeHHs] 1 XUMUYECKHUE CBOMCTBA alIKAHOB. 1
12 CriocoObI MOSTyueHus: 1 XUMUYECKUE CBOWCTBA aJIKaHOB. 1
13 [Ipaktrueckas pabora Ne 1. "Pemenue 3aga4: onpeneneHue MOJIEKYJIIpHON popMyIIbl 1

BEILECTBA, ONPE/IEICHUE MAaCCOBOM JIOJIM BEILIECTBA B pacTBOpe'.

HenpeneabHble yriieBo0poabl: HUKJI0AIKAHbI, AJIKEHbI, ATKATUEHbI, AJTKUHbI 10

14 AJKEHBI: COCTaB U CTPOEHUE, CTIOCOOBI MOTYICHUSI. 1




15 [{uknoalikaHbl: CTPOCHUE U CBOMCTBA. 1
16 DTUJIEH U TIPOIUJIEH — MPOCTEHIITNE NPECTABUTEN AIKEHOB. 1
17 XUMHUYECKHE CBONCTBA M PUMEHEHUE aJIKCHOB. 1
18 [Tpaktrueckast pabota Ne 2. "Permenue 3aga4: onpeaeieHne KOJTUISCTBA BEIIECTBAY. 1
19 Ankanuenbl: OCOOEHHOCTH CTPOCHUS, U30MEPHSI. 1
20 Ankaauensl. byraguen-1,3 u metunOyranuen-1,3. [lomydeHue CHHTETUUECKOTO KayuyKa U 1
pe3uHbl. XUMHAYECKHUE CBOMCTRBA.
21 AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTMUECKUHN Psil. ALIETHIIEH — IPOCTEHIINI 1
NPECTaBUTENb ATKUHOB.
22 Brrunciienns o ypaBHEHUIO XUMHYECKON pEaKIIMH. 1
23 Boluncnenus o ypaBHEHUIO XUMUYECKOM peaKInu. 1
ApomMaTnyecKue yrijieBo10poabl 6
24 Apenbl: 0eH30J1 U TONy0d. TOKCHYHOCTh apEHOB. 1
25 ApeHbl: 0COOEHHOCTH CTPOCHUS MOJIEKYJI, HOMEHKJIATypa. 1
26 ApeHbl: criocoObI IOTYyYEHUS U CBOMCTBA. 1
27 ApeHBI: cIocoObI TTOJIYYeHHS M CBOMCTBA. 1
28 ['eHeTndeckas CBSI3b yIIICBOIOPOAOB, IPUHAIICKAIINX K PA3INIHBIM KIIacCaM. 1
29 ['eHeTndeckas CBSI3b yIICBOIOPOAOB, IPUHAIICKAIINX K PA3INIHBIM KIIaccaM. 1
IIpupoaHbie HCTOYHUKHU YIJIEBOJIOPOI0B H X NepepadoTKa 4
30 [TpupoHbie HCTOYHHUKHU YTIEBOAOPOAOB: MPUPOIHBIN ra3 v MONYTHHIE HE(TIHbBIE Ta3bl. 1
31 [TpupoHbIC HCTOYHHUKY YTIEBOAOPOIOB: IPUPOIHBIN a3 U MOMYTHHIE HE(TIHBIE Ta3bl. 1
32 HedTb 1 mpoaykThl €€ nepepaboTKH. 1
33 KonTtponbsHas pabota 1o paszueny «YTIeBOIOPOIbD. 1




Crouprel. ®eHoJ

34 [IpenenpHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BomopoaHas cBs3b.

35 [IpenenpHbIE OTHOATOMHBIE CIIUPTHI: TOJYYEHHUE U CBOMCTBA.

36 MHOroaToMHbI€ COUPTHI: STWJICHIIIMKOJb U rIUuepuH. [lonydenne u cBorcTBa 1
MHOT'OaTOMHBIX CIIUPTOB.

37 ®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3MUECKHE U XUMUYECKHUE CBOWCTBA, IPUMEHEHHE. 1

Aabaeruabl. Kapoonosbie kuciaorel. Ci1oxkHbIe 3(PHPBI 10

38 Anpaerunbl: GopMalbIETUa U alleTadbIAeTU I, 0COOCHHOCTH CTPOCHUS MOJIEKYII.

39 KeToHbI Kak npeacTaBUTENN KapOOHUIBHBIX COCTUHEHUIA.

40 XHUMHUYECKHE CBOMCTBA aJIbJECTUI0B U KETOHOB.

41 OaHOOCHOBHBIE MpeE/ETbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHASI U YKCYCHAsl, 0COOCHHOCTH 1
CTPOEHHUH.

42 HomMmenknaTypa u u3omepusi OAHOOCHOBHBIX MPEEIbHBIX KAPOOHOBBIX KUCIIOT.

43 XUMHUYECKHE CBOMCTBA OJTHOOCHOBHBIX MPEETbHBIX KaPOOHOBBIX KUCIOT.

44 [TpakTuueckast padota Ne 3. Pernienue 3aau: onpejeneHue BbIX0/1a MPOAYKTa PEAKIIUU OT 1
TEOPETUYECKH BO3MOKHOTO".

45 CreapuHOBasi ¥ OJICMHOBAsI KUCJIOTHI, KaK MPECTABUTENH BBICIIIMX KAPOOHOBBIX KHUCIIOT. 1
Mpblla KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.

46 Crnosxxnble 2UphI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX A(PUPOB.

47 Kupsl: rugponaus, npuMeHeHue, OuoIoruyecKas poJib KUPOB

Yraesoabl

48 VYrneBobl: cocTaB, kinaccuukanus. Baxneinme npeacTaBuTeNn: TiI0Ko3a, GpyKTo3a, 1

caxaposa.




49 Du3NYecKue U XMMUYECKHE CBOMCTBA yTJIEBOJIOB. 1
50 Kpaxmai u 1esioiio3a Kak IpUpOHbIC TOJIUMEDPHI. 1
51 KonTtponbHas pabota no paszaeny «Kuciopoaconepxaiirie OpraHuueCKie COeIUHEHUS. 1
AMHUHBI. AMMHOKHCJI0THI. besku 6
52 AMMHBI: METUJIAMUH U aHWJIMH, OCOOEHHOCTH CTPOEHHUS MOJIEKYI. 1
53 CrocoObl OJTy4eHHs U IPUMEHEHHE aMHHOB. 1
54 XuMHuecKre u PU3NYECKUE CBONUCTBA. 1
55 XUMHUYECKHE U (PU3NYECKHUE CBOKCTBA. 1
56 AMMHOKHCIIOTHI Kak aM(OTEepHBbIE OPTraHUYECKHE COSTUHEHUS, UX OMOJIOTMYECKOE 3HAaUCHHE. 1
Ilerrtuael.
57 benku kak npupoHbIE BBICOKOMOJIEKYJIIPHBIE COSUHEHHUS. 1
Inacrmaccesl. Kayuyku. Bosiokna 4
58 OCHOBHBIE MOHATHSI XUMUU BBICOKOMOJIEKYJIIPHBIX COCTMHEHUM. 1
59 OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEUHEHUM. 1
60 [InacTMaccel, KayuyyKkH, BOJIOKHA. 1
61 [IpuMeHeHnE BBICOKOMOJIEKYJIISIPHBIX COEIMHEHUI B IPOMBIIIIEHHOCTH. 1
62 ["onoBast koHTpOIBHAS paboTa. 1
63 PesepBHble yachr! 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

'Pe3epBHBIC Yachl MOTYT OBITh UCTIONB30BAHbI JUIS IPOBEICHHS a/IMUHICTPATHBHBIX KOHTPOIBHBIX padoT, BIIP, BHENTHUX MOHUTOPHHTOBBIX
uccnenoBanuil, npoOHbIx EI'D, 3a1IUTHI TPOEKTOB, TOBTOPEHHUE TEM, BBI3BIBAIOIINX 3aTPYJHEHHUS Y 0OYyUAIOMINXCA U JIP., IPOBEPKH TEM, BBIHECEHHBIX Ha
CaMOCTOSITETIbHOE U3YUEHHE, a TAK)KE PE3EPBHBIC Yachl 3aIJIAHMPOBAHBI Ha CITydail BBINAJCHUS YPOKOB Ha Mpa3IHUYHbIE (BBIXOHBIE) AHU.



11 KIJACC

['eneTnyeckas CBS3b HCOPraHN4CCKUX BCUICCTB, PA3JIMYHbIX KJIIACCOB

Ne Tema ypoka KosmnuyecTBo
n/n 4acoB
Crtpoenue atomoB. [lepuoanvecknii 3akoH u Ileprnoanyeckasi cucreMa XMMHYECKHUX 3j1eMeHTOB /1. 6
H. MenaeieeBa
1 Hctopusi n3ydeHHs CTPOCHHS aToMa 1
2 Hctopusi n3ydeHHs CTPOCHHS aToMa 1
3 XuUMUYECKU JieMeHT. ATOM. DJIeKTpOHHAsI KOH(PUTYypallysi aTOMOB 1
4 XuUMUYECKH JieMeHT. ATOM. DJIeKTpOHHAsI KOH(PUTYypallysi aTOMOB 1
5 [leprognyecknii 3aKOH n Hepnoz:vnquKaﬂ cucTteMa XuMu4eckux anemeHnToB /. . Menneneena, 1
UX CBSI3b C COBPEMEHHOM TEOPUEHN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTHU W3MEHEHHS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX COEAUHEHHI MO rpynmnam u
6 nepuoJiaM. 3Ha4€HHUE MEPUOIUYECKOr0 3aKOHA U CUCTEMBI XUMUYECKUX A1eMeHTOB [[.1. 1
MeHieneeBa B pa3BUTUU HAYKH
Crpoenne BemecTBa. MHOroo0pa3ue BenecTn 10
7 Crpoenue BemiecTBa. XUMUYECKas CBSI3b, €€ BUIbl; MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM 1
cBsi3u. BomopoaHas cBsi3b
3 Crpoenue BemiecTBa. XUMUYECKask CBSI3b, €€ BUIbl; MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM 1
cBsi3u. BomopoaHas cBsi3b
9 BajieHTHOCTB. DIeKTpOOTpUIIATENbHOCTh. CTENEHb OKUCIICHUSI. 1
10 | BasieHTHOCTB. DIEKTPOOTPUIIATENHHOCTh. CTETIEHh OKMCIICHHUS. 1
11 | BemiecTBa MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS 1
12 | [loHsATHE O IUCTIEPCHBIX CUCTEMAX. 1
13 | UcTuHHBIE U KOJJIOUIHBIE PACTBOPHI. 1
14 | MaccoBas 107151 BEIIeCTBA B pacTBOPE. 1
15 | MaccoBas 015 BEIIeCTBa B PaCTBOPE. 1
16 Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COCTUHEHUIA. 1




XuMHuuyecKue PCaKIInU

[HEN
()

17 | Kmaccudukanuss XkMAYECKUX PEAKITMi B HEOPTaHWYECKON M OPTaHNIECKOM XUMUM. 1
18 3aK0H COXpaHEHHS MAacChl BEIIECTB; 3aKOH COXPAaHEHUS U MIPEBPAIICHUS SHEPTUH TTPU 1
XUMUYECKUX PEAKITUIX
19 | TepmoxuMHuYEeCKHE YPAaBHEHHS PEaKIIMU 1
20 | TepMoXHMMHUYECKHE YPaBHEHHUS PEaKIIUU 1
21 [Tpaktuueckast padora Ne 1. «BnusiHue pazandHbIX GaKTOPOB Ha CKOPOCTh XUMUUYECKOU 1
pEeaKIum»
22 DJIEKTPOJIUTHYCCKAS TUCCOITHAIIHS. 1
23 | DIEKTPOIUTHYCCKAs JUCCOIHAIIHS. 1
24 | llonsarue o BomopoaHOoM nokazarene (PH) pactBopa. Peakinu HoHHOro oOMeHa. 1
25 | Ilonsarue o BomopoaHoM nokazarene (PH) pactBopa. Peakiyu noHHOTO 0OMeEHa. 1
26 | 'maponu3 opraHUYeCKUX M HEOPTaHUUECKHUX BEIIECTB 1
27 | I'maponn3 OpraHuYecKUuX U HEOPTaHMYECKUX BEIIECTB 1
28 | OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC PCAKIINH. 1
29 | OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC PCAKIIN. 1
30 | IloHsiTHE 00 JIEKTPOJIM3E PACIIABOB U PACTBOPOB COJICH 1
31 | IlonsiTre 00 3JeKTpoJIN3e PACIIABOB U PACTBOPOB COJICH 1
32 | KontponpHas padota no pazaeny «TeopeTudeckue OCHOBbI XUMUUNY 1
MeTtajuibl 8
33 Meraisl, ux nonoxenue B Ilepuonnyeckoin cucreme XuMudeckux 3semeHTos /1. M. 1
MenpeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
34 Meraisl, ux nojoxenue B Ilepuonnyeckoit cucreme XuMuieckux 3semeHTos /1. M. 1
MenneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
35 | Obmue pusznyeckne CBOMCTBA METAIIIIOB 1
36 | CrimaBbl METAJTOB. DIEKTPOXUMUYECKHUNA PSIJT HAPSDKCHUN METAIIIOB 1
37 XUMHYECKHE CjSOfICTBEl BAKHEUIINX METAIUIOB (HATPUM, KAJIUM, KalblUii, MATHUM, aIFOMUHUN) U 1
UX COECIMHEHUHN
38 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX COCTMHEHUN 1




39 | XuMmudeckue CBOIMCTBA IIMHKA, JKeJIe3a U UX COCIMHCHUI 1

40 | Ilpaktmyeckas paborta Ne 2. "Pemenne 3ama4 mo reme «MeTtamuibiy" 1
HemeTanbl 12

a1 Hewmeraiel, ux nonoxenue B Ilepuoanueckon cucreMe XMMAYECKUX 31eMeHTOB JI. 1.

MenjeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB

42 | ®du3nyecKue CBOWCTBA HEMETAIIJIOB.

43 | AltoTpornus HeMeTauIoB (Ha MpUMeEpe KUCIopoia, cepbl, hocdopa U yriaeposa)

44 | XuMu4eCcKre CBOMCTBA TraJIOT€HOB, CEPhl U UX COSAUHEHUM

45 | XuMHUYEeCKHE CBOMCTBA TaJIOT€HOB, CEPhl U UX COSTUHEHUM

46 | XuMu4ecKue CBOMCTBA a30Ta, pochopa u ux coeTnHEHH

47 | XuMu4ecKue CBOMCTBA YIIIepo/ia, KPEMHHUS U UX COCTMHEHUN

48 | IlpumeHeHHUE BaKHEHIIINX HEMETAJUIOB U UX COCIMHEHUMN

49 | O6o0meHue U cucteMaTu3alys 3HaHuil no teMe «Hemeramb.

50 | BerumcneHus 1o ypaBHCHHSIM XUMHUYECKUX PEAKIIUA U TEPMOXUMUYECKHE PACUETHI

51 | Ilpaktuueckas padbora Ne 3. «Pemenue 3aaau no reme "Hemeramist"y

52 | KontponbHas pabota mo Temam «Metamis» u «Hemetamiby

CBs3b HCOPraHMY€¢CKUX H OPraHUuYC¢CKHUX BCIICCTB
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53 | Heopranuyeckue M OpraHMueCcKue KUCIOTHI.
54 | Heopranuyeckue M OpraHMuecKiue OCHOBAHUSI.
95 Pemenue 3a/1a4 o ypaBHEHUSIM XUMUYECKUX PEaKIUi
56 | AMdoTepHbIe HEOPraHUYECKUE U OPraHUYECKUE COCAMHEHUS
57 | AMdoTepHbIe HEOPraHUYECKUE U OPraHUYECKUE COSIUHEHUSI
58 | I'enernueckas CBsi3b HEOPTAHUUYECKHUX U OPTaHUYECKUX BEIICCTB
XuMHuS U KU3Hb
59 Poap xumun B 00ecrieueHIH 3KOJIOTHYSCKOM, SHEPIreTHYSCKOM U IMHIIEBON 0€3011aCHOCTH,
Pa3BUTHH MEIUIIUHBI
60 [IpencraBnenust 06 OOUMX HAYYHBIX TPUHIIMIIAX TPOMBIIUIEHHOTO MOJYYEHUS BaXKHEUILIUX 1
BEIECTB
00001meHe MaTepUaJIa, UTOTOBasi KOHTPOJIbHAasi padoTa 2




61 | ToroBelii KOHTPOIIb 1
62 | UenoBek B MUPE BEMIECTB U MATEPHATIOB XUMHMs U 3J0POBLE YEJIOBEKA 1
63 | Pe3epBHEBIC Yachl® 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

2 PesepBHbIC Yachl MOI'YT OBbITh UCIIOJIB30BAHBI JUIS IPOBEACHHS aIMUHUCTPATUBHBIX KOHTPOIBbHBIX paboT, BIIP, BHEIIHMX MOHUTOPHHIOBBIX
uccuenoBanuil, npoOHsIx EI'D, 3a1UThl IPOEKTOB, TOBTOPEHUE TEM, BBI3BIBAIOLINX 3aTPYJHEHHUS Y 0OYUAIOIIKXCS U ., IPOBEPKH TEM, BBIHECEHHBIX Ha
CaMOCTOSITEIIFHOE U3yUEHHE, a TaKKe pe3epBHbIE Yachl 3aIUIaHMPOBAHBI Ha CITy4yall BINIAICHNS YPOKOB Ha Mpa3JHUYHBIE (BBIXOHBIE) THU.



YYEBHO-METOIUYECKOE OBECHHEYEHUE OBPA3OBATEJIBHOI'O

HPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIA

OBYYAIOIIIUXCHA
* Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkuuonepHoe obmectBo «M3naTensctBo «lIpocBerienne»
* Xumus, 11 xnace/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxkrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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