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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom KoHuenuuu npenogaBanus yueoOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deaepariumy,
pealn3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocriutanus B Poccuiickon @eaepanuu Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
o0mieil ctpareruu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBUIIN
koHuentyanbable nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOThEMIIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPObI, (OPMUPOBAHUS MUPOBO33PEHMSI U 00ILEH KYIbTYpPhI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp)KaHUE M TIOCTPOEHHE KOTOPOTO OINPENEIEHBI B MPOTpaMME IO XMMHH C
yu€ToM crneuu(pukd Hayku XUMHUHM, €€ 3HAaueHUs B NO3HAHUM TMPHUPOABI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEAHEero oOIIero
oOpazoBanust B Poccuiickoit deneparun.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHpE KaK O €IMHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMH MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlicHa HAa pEUICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHsS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTAaHUYECKOW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPTraHU4YecKas XUMHS» cPOopMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJAXO/Ja K U3YYCHHI0 Yy4eOHOro wMarepuaia ©u OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MIPEICTABIICHU O CTpoeHUH BeriecTB. CBeneHns 00 n3ydaeMbIX B Kypce BeIIecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOIOB JO CIIOKHBIX OHMOJIOTHYECKH aKTHBHBIX
coequHeHUuM. B Kypce  OpraHMyeckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEJCTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIHH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYeCKol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIlass U HeopraHudeckas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 0ObACHAIOMIEH 1 MPOTHO3UPYIOLICH.

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
COJIEpKaHUsl, UMEIOIIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON Xapakrep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U TPUMEHSITh €€ JJIs TONOJTHEHHSI 3HaHUH,
pelieHus] HTEIUIEKTYaIbHBIX U KCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHMYECKOT0 MHUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKHUX MpoodiieM, a
TakKe MpobseM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJEp)KaHUSI M TIOCTPOCHHUS TpeAMETa MpeayCMaTpUBAlOT (OPMUPOBAHUE
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIONINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00pabOTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
UCCIICIOBATENILCKON JCSITEIbHOCTH, 3aHUMAOIICH BaXKHOE MECTO B TIO3HAHWUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICTICHUH
COJIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHUIO LENEN U3y4YeHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM ILIEJISIMH W3Y4YEHUS MpeaMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHuE U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJ/IaX MO3HAHMS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs MPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeMETa B MPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmero obOpaszoBanus. CeronHs B
IPEnoAaBaHUM XUMHUH B OOJIbIIECH CTENIEHH OTIAETCS MPEANOYTEHHE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpTraHU3alliK, BIJACIONIEr0 HE HabopoM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aAKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM NpU U3yYE€HUH TIPeIMETa « XUMUS» JOMUHHUPYIOIEE 3HAUECHUE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanrtanusi 00yJaromMXcs K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS OTbITA EATEIbHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B INO3HAHWM XHMHH, & TaKXKe JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapakTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX W TBOPUYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JJIsi TIOMCKAa U aHalin3a yuyeOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHUM W TPOBEIEHUU XUMHUYECKOIrO
HKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHUS MPEAMET « XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOU obnacti «EcrecTBeHHO-HayUYHbIE
PEAMETHD.

OO11e€ Ynca0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUs OpraHHMYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUs. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaMU OpraHudeckux BemiecTs. HoMmeHkiaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHUE ¢ 00pa3liaMyu OpraHMYECKUX BELIECTB U MaTepUallaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpPOCTEUIINE TNPEICTABUTENN aJIKEHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepuszanuu). [lomydeHne CHHTETHYECKOIro
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tomnyor:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyYeHue U npumernerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMH K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaluTU4YecKuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, KojuleKuuu «HedTb»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
MPOBEICHNUE IPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IIPOJYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMH MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue gpenona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHas U YKCYyCHAst
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peakiust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBHUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Jioko3a — npocTeiuii MoOHOCaxapul: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHe 1 XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPALICHUI:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCJICHHE 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaernnos (oKucieHre aMMUAYHBIM PAaCTBOPOM OKCHAA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCJIOT (Ha mMpumepe riunuHa). buonoruyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/IECHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OeJIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB U HUX MpEBpaIlCHUI:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUHN, SBISIOUIMXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KiaccuuKanus, MepuoJUUHOCTh, HAOIIOICHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duszuka: wmatepusi, DSHEprus, Macca, aroM, OJIJIEKTPOH, MOJEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHMOJOIMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOIBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTaHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTeprualbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KITACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOr0 3akoHa M llepuoamueckoil cHUCTEMBI
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOTO 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIATENBHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTe O OuCHEpCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMAHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass — peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuid B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BELIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMHYecKuX 3neMeHToB [, U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3iokKeHHe MePOKCHIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOILbIO YHUBEPCATLHOTO MHIMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B Ilepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAILUIOB U UX COCUHEHU .

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mme Qusnyeckne cBoricTBa MeTaioB. CruiaBel METaJLIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHre METaIoB B OBITY U
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YCHUE KOJUIEKINH «MeTayulbl M CIUIaBbl», 0OPa3I0OB HEMETAJLIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHUSA C PACTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIH OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMAYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XUMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, TPOU3BOJCTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HaydHo-mMeTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHUMHS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIUU K O0yUCHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOy4Yaroluxcsi PYKOBOACTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJEHUSA,  CIHOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
OoOy4Jarommxcs Mo peaju3alvy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOILIECHUN B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESTEbHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUECOHOU NEATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
UH(GOpPMaIIMHU O IEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIECHHWE M IMOCTYNKH CBOUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOUIIEHUS K COOCTBEHHOMY (DU3MYECKOMY WU
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBwil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOXKAIOIINUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpYrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/]ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
MPUPOJIHON CcpeJie, YMEHUsI MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOM, KOMMYHUKATUBHON W COIMAJIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHMUs €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUsT 00 OKPYXKAIOIEeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUILIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTENIHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIONB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BAThH
NoJIy4aeMble 3HAHUS JJIsl aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuOoHaIbHON
JIESITENBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUMMblE i1 (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTus, SIBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIM (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

pEryJIATUBHBIE), o0ecrieunBaroIme dbopmupoBaHue GyHKIIMOHATBEHOM
TPaMOTHOCTH M COITUATbHOM KOMIETCHITMH O0yYarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyalIM3UpOBaTh  MOpoOsIEMYy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh HMX B3aUMOCBSI3b,



WCITIOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TMPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUUA CHMBOJIUYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peakIuu
— TPU pPEIICHUU Y4eOHBIX TMO3HABATEIHHBIX M MPAKTUUYECKUX 3a/a4, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH 1EJU U 33141 UCCIIETOBAHMS, UCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W MPOBEIICHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJICIIAHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh MH(POPMAIIMIO PA3IUYHBIX BUIOB U (POpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUYECKOU
uHpoOpMaluen: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKUE)
3HAaKU U CUMBOJIBI, pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBI B XOJ€ JUaJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCHEPUMEHTA, MPAKTUUYECKONW paboThl MO HCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TO3WUIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgilajeHHe YHHBEPCAJIbHBIMHU PEryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JMEATEIILHOCTH HAa OCHOBE caMOaHaIIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM TPUPOJIBI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
IPAMOTHOCTH, HEOOXOJIMMOM ISl pELIEHUsS] MPAKTUYECKHUX 3a/1ad U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIIa, paauKall,
WU30MEPHSI, ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObl, KUCIOPOA U
a30TCOJIEpKAILNE COCOUHEHHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOPUHM M 3aKOHBI (TEOpUs CTPOEHUs
opranuueckux BemniectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3bIK XUMHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynmne coelnHEeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb KM Ha3BaHUS 10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWICHTJIMKOJb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTa, TJIF0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh, YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemecTtB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIIeH, OyTaanen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOTBI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, TPUPOIAHBINA ra3, yroJb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOTHMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WM TIPOAYKTOB PEAKIIHH ),

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJb3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUI TPUHSITHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBITOJTHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U N3YYCHHE €T0 CBOWCTB, KAU€CTBCHHBIE PEAKITUU OPTAHNMYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MTPU HAarPEBaHHH, [IBETHBIC PEAKIIMKA OCITKOB) B COOTBETCTBUHU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUH COOTBETCTBYIOIIUX pEAKIUN U
(GbopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMECHUH KPUTUYCCKH aHAIM3HPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWia  DKOJIOTHYECKH
IEJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaloIeW MPUPOIHON Cpellbl, 0CO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHuMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENbIX M CHAa0OBUASIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XHUMHYECKOH  COCTaBJISAIOINICH
€CTECTBEHHO-HAaYYHOU KApTUHBI MUPA, PO XMMHUU B TO3HAHUU SIBJICHUN IPUPOIBI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U MPUPOJTHOU CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUU W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHMN S3BIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMYECKUX
BEII[ECTB B OBITY U IPAKTUYECCKOM NESITEIILHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTAHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u tpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIIEHAS] U3BECTh, MUTHEBAsS CO/lA, TUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIpHAas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoit cucTemel XuMu4yeckux 3jieMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMUHbIM TpU3HAKaM (YUCIYy W COCTaBY PEArupyIOIINX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS SJIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YpPABHEHHUS PEAKIMN Pa3IuIHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii MOHHOTO OOMEHA, YYUTHIBAS
YCJIOBUS, IPU KOTOPBIX ATU PEAKIMU UAYT IO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



C(OPMUPOBAHHOCTh ~YMEHHMHM PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakIMK OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOIIMX HAy4YHBIX NPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasl 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELIECTBA WM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIieHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEPOKCHUIA BOAOPOJAAa B MPUCYTCTBUU KaTaJIW3aTOpa,
ONpENENEHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCHEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub» U «HeMetamne») B COOTBETCTBHM C MPaBHIAMH TEXHHKHU
06e30macHOCTH TIPU OOPAIICHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX peaKIUil U pOpMyIHPOBAThH BHIBOJBI HA OCHOBE 3THX
pe3yIabTaTOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHPOBAHHOCTh ~ YMEHHMH  cOONIOAATh  MpaBUjia  JKOJOTMYECKH
[eJIeCO00pPa3HOr0 TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourposbnbie IIpakruyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3 https://edsoo.ru/
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YrIeBOAOPOABI — aTKAHBI 2 https://edsoo.ru/
HenpenenbHble yraeBogoOpOAbl: aJIKEHBI,
2.2 pea _ HOPOA 6 1 https://edsoo.ru/
AJKaJMEHbI, ATKUHBI
2.3 ApOoMaTHYIeCKUE YTIIEBOAOPOIBI 2 https://edsoo.ru/
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U
2.4 PHPOA yr AOPOA 3 1 https://edsoo.ru/
uX rnepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yeckue coeJuHeHHs
3.1 Cnuptsl. ©enon 3 https://edsoo.ru/
Anpaeruapl. KapOOHOBBIE KHCIIOTHI.
3.2 ACTHA P 7 1 https://edsoo.ru/
CrnosxHble 3¢upsl
3.3 VYrneBoibl 3 2 https://edsoo.ru/
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Hroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 https://edsoo.ru/
Hroro no pazaeny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2 ‘ https://edsoo.ru/
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XMUMHYECKUX 3 https://edsoo.ru/
anemenToB . 1. Menaeneera
.M
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 httos://edsoo.ru/
BEILIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1 https://edsoo.ru/
Wroro no pazneny 13 https://edsoo.ru/
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTtaminl https://edsoo.ru/
2.2 Hemertamier 1 https://edsoo.ru/
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 9 httos://edsoo.ru/
BEILECTB
Hroro no paszneny 17 https://edsoo.ru/
Paznen 3. XumMus 4 :KM3Hb
3.1 XUMUS U )KA3Hb 4 https://edsoo.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypchl
IIpenmeT oprannyeckoit XuMui, eé
1 p P ’ 1 https://edso0.ru/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopust CTpoeHUS OPraHUuYECKUX
2 coequHenuniit A. M. bytieposa, eé 1 https://edsoo.ru/
OCHOBHBIE ITOJI0KEHUI
[IpencraBnenue o knaccuukanum
opranmyeckux BeniecTB. Homenkiaarypa
3 P P 1 https://edsoo.ru/
(cucremaTu4ecKas) U TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB
AJIKaHBI: COCTaB M CTPOCHHE
4 . p ’ 1 https://edso0.ru/
TOMOJIOTUYECKHUH Pl
MertaH U 3TaH — IIpoCTeiIme
5 p 1 https://edsoo.ru/
MPEACTaBUTENH AJIKAHOB
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://edsoo.ru/
OTHIIEH U IPOINUIEH — MPOCTENIIINE
7 p P 1 https://edsoo.ru/
MIPEACTABUTEH AIKEHOB
IIpakTuueckasg padora Ne 1. «[Tonyuenue
8 p p . i 1 1 https://edsoo.ru/
STUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1 https://edsoo.ru/

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL
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AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKHU PSII.

10 L. https://edsoo.ru/
AneTunieH — npocTenimnn
MPEACTaBUTENb AJIKUHOB
Brprunciienus 1o ypaBHEHHIO XUMHYECKON

11 P https://edsoo.ru/
peakuuu
Apensbl: 6eH30J1 U TOJIyoJ. TOKCHYHOCTD

12 https://edsoo.ru/
apeHoB
['eneTnueckas cBsI3b yIri€BOJOPOAOB,

13 _ HOPOR https://edsoo.ru/
MIPUHAUISKAIUX K Pa3IMYHbIM KJlaccaM
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC https://edsoo.ru/
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC https://edsoo.ru/
ras3pl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu
KonrtpomnbHas pabota no pasaen

16 P P pasAeiy https://edsoo.ru/
«¥YTI1€BOAOPOIBD)
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

17 pedl 8 P https://edsoo.ru/
METaHOJ 1 3TaHoJI. BonopoaHast cBs3b
MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOJIb

18 P https://edsoo.ru/
U TIULEPUH
@DeHOI: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBRA, https://edsoo.ru/
MIpUMEHEHNE
Anpneruasl: popManbaerua u

20 ACTUAEL (o ACTHA https://edsoo.ru/

alcTaabACTUa. AI_ICTOH
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OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

21 https://edsoo.ru/
KHUCJIOTHI: MypaBbUHAS M YKCYCHas
IIpakTuueckas padora Ne 2. «CBoiicTBa

22 p p . https://edsoo.ru/
pacTBopa YKCYCHOW KHCIIOTBI)
CrteapuHOBas U OJICMHOBAs KUCIOTHI, KaK

23 MPEACTABUTEM BBICIIUX KapOOHOBBIX https://edsoo.ru/
KHCIIOT
Mpi11a KaK COJIM BBICIHINX KapOOHOBBIX

24 . p https://edsoo.ru/
KHCJIOT, KX MOIOIIIEE JEHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. ' HIAPOIU3 CIIOKHBIX https://edsoo.ru/
3¢upoB
JKupsl: runponus, npuMeHeHne,

26 P P P https://edsoo.ru/
OuoJIOrNYecKast poJib KHUPOB
VYTIIeBOIbI: COCTAB, KIacCU(UKAITHS.

27 Baxwneriume npencraBuTenu: riroKo3a, https://edsoo.ru/
bpykTo3a, caxaposa
Kpaxmai n 1iemroiio3a Kak IpupoIHbIe

28 P i PHPOA https://edsoo.ru/
MTOJINMEPHI
Kontponbnas paboTta mo pazaery
«Kucmopoaconepkaiimue opraHuaecKue

29 P Aep . P https://edsoo.ru/
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora
OO01mmas xapakTepucThKa
a30TCONEPKAIINX OPTaHNIECKUX

30 sep N p . https://edsoo.ru/
coenuHeHuit / Beepoccuiickas
IpoBepoyHas pabora

31 AMUHBI: METUJIAMHH U aHWINH https://edsoo.ru/
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AMWHOKHCIIOTHI KaKk aM(pOTepHBIC
OPraHUYEeCKUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenrunsl. 1 https://edsoo.ru/
benku xak nmpupoaHbIe
BBICOKOMOJICKYJISIPHBIC COSTUHEHUS

33 OCHOBHBIC TIOHSTHS XUMHH ) 1 httos://edsoo.ru/
BBICOKOMOJICKYJIIPHBIX COSUHEHUIN I
OCHOBHBIC METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 https://edsoo.ru/
[TnacTmacchl, KayqyKu, BOJOKHA

OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.

1 1 https://edsoo.ru/
DneKTpoHHas KOHGUTypalus aTOMOB
[Iepnonnueckuii 3axoH u [leprnoguueckas
cucTeMa XMMU4ecKkux aneMeHnToB /1. U.

2 A . 1 https://edsoo.ru/
MeneneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKHUX AJIEMEHTOB M UX COCIMHEHUI
0 TPYIIAaM U Iepuogam. 3HauYeHue

3 Pyt P 1 https://edsoo.ru/
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuuecknx snemenToB /.. Menneneesa
B Pa3BUTHHU HAyKH
Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

4 e€ BU/IbI; MEXaHU3MBbI 00pa30BaHMUS 1 https://edsoo.ru/
KOBAJICHTHOM CBA3U. BogopoaHas cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenens okucienus. Bemectra

5 1 https://edsoo.ru/
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

6 HcTtrHHBIE U KOJUIOWAHBIE PACTBOPHI. 1 https://edsoo.ru/

MaccoBasi 107151 BEIIeCTBa B pacTBOpe
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTMHEHUI.

7 https://edsoo.ru/
['eHeTnyeckas cBsI3b HEOPTraHUUECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanus XuMu4ecKkux peakuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.

8 3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH https://edsoo.ru/
COXpaHEHHUS U PEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIIHIX

9 Ckopoctb peakiuu. OOpaTuMbIe peakiny. httos://edsoo.ru/
XHUMHYECKOE PAaBHOBECHE :
[TpakTuueckas paborta Ne 1. «Bnusiaue

10 pa3TUYHBIX (DAKTOPOB HA CKOPOCTH https://edsoo.ru/
XUMHYECKON PEAKIIUN»
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
[Tonstie 0 BogopoaHOM mokasarene (pH)

11 pactBopa. Peakuuu noHHOTO OOMEHa. https://edsoo.ru/
I'maponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB
DNEKTPOIUTHYECKAs JUCCOLUALM.
[Tonstie 0 BogopoaHOM mokasarene (pH)

12 pacTtBopa. Peakiiuu noHHOrO OOMeHa. https://edsoo.ru/
I'maponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE

13 peakuuu. [TonsTre 00 3nexTponuze https://edsoo.ru/
pacIuIaBoOB U pacTBOPOB coJieit

14 KonTtponbHas pabota no pazaeny hitos://edsoo.ru/

((TCOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHH»
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MeTtaminl, uX IOJIOKEHHE B
[Tepuoauueckoil cucreMe XMMUYECKUX

15 snemenToB /1. 1. MenaeneeBa u https://edsoo.ru/
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYeCcKue CBOMCTBA METAJLIIOB

16 CrmuiaBbl MeTaJIJIS)B. DNEKTPOXUMHUICCKHIA httos://edsoo.ru/
PAI HAPSDKCHUH METAJIIIOB I
XUMHUYECKHE CBOMCTBA BaKHEHIIINX

17 METaJUIOB (HATPHH, KT, KaIbIUH, https://edsoo.ru/
MarHui, aIIOMUHUN) U UX COSAMHEHUN

18 XI/IMI/I‘IGCKI/{G CBOMCTBA XpoMa, MEJIU U UX httos://edsoo.ru/
COCTMHCHU I I

19 XI/IMI/I‘IGCKI/{G CBOMCTBA IIMHKA, JKeJie3a U UX httos://edsoo.ru/
COCTMHCHU I I
[IpakTuueckast padora Ne 2. "Pemenne

20 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME https://edsoo.ru/
«Metamab»"

Hemeramibl, uX MOJ0KEHHUE B

21 [Teproauveckoi CUCTEME XUMUIECKIX httos://edsoo.ru/
anemenToB /I. 1. Menneneera u AERS.es00.0U
0COOEHHOCTH CTPOEHHUS aTOMOB
®dusnyecKue CBOMCTBAa HEMETAIIOB.

22 ANnoTponust HeMeTajuIoB (Ha mpumepe https://edsoo.ru/
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)

23 XHUMHYECKUE cisoﬁCTBa TaJIOTeHOB, CEPBI U httos://edsoo.ru/
UX COCIMHCHUN I
XuMHYeCcKue CBOMCTBA a30Ta, hochopa u

24 https://edsoo.ru/

UX COeINHEHUH



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

XHUMHUYECKUE CBOMCTBA yriepoaa, KpeMHUs

25 . https://edsoo.ru/
Y UX COCIMHEHUU

26 HpHMeHerie BOKHEHIINX HEMETAJJIOB U UX hitos://edsoo.ru/
COCIMHEHU N I
O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110

97 teme «Hemeramiby. BBI‘II/ICJ'IeHI/ISIUHO httos://edsoo.ru/
YPaBHEHUSIM XUMUYECKUX PEAKUUN U I
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckas padota Ne 3. «Pemenue

28 SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME https://edsoo.ru/
"Hemeramnbl"»

29 KonTponpsHas pabora mo Temam httos://edsoo.ru/
«Meramsl» u «Hemeramisby
Heopranunueckue u opranndeckue

30 kucnotel. Heopranmaeckue u https://edsoo.ru/
OpTraHUYECKHE OCHOBAHUS
AmMoTepHbIe HEOpraHUYECKHe U

31 OpraHuYecKue coeAnHeHus. I 'eneTnueckas httos://edsoo.ru/
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX AEPS-Eas00.0
BEII[ECTB
Ponb xumun B obecrieueHUn

32 3K0J10rnilec1<0171, SHEPIreTUYECKOU U hitos://edsoo.ru/
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI I
METUTTAHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

33 MPUHLHUIAX IPOMBIIIIEHHOTO TOJIYYEHUS https://edsoo.ru/
BAKHEUILIMX BELIECTB

34 YenoBek B MUpE BEMIECTB U MaTEPUAIOB https://edsoo.ru/
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] MPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUSI K CBOEMY 3/JI0POBBIO U MPUPOJIHOM Cpelie

1.2

Brnanenue cucremMol XMMUYECKMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyra, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTD, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKEleT,
GyHKIMOHANBHAA  TpyMNa, pajukan,  H30MEpHs, H30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOJAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrmeBopl, KHUpbI, OETKH), MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHHUs); TECOPUU M 3aKOHBI (Teopus
XHMHYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHWS O CBOWCTBAaX, COCTaBe, TOJYYCHHH U O€30macHOM
WCIIOJIb30BAHUM BaXXHEUITUX HEOPTaHWYECKHMX U OPTaHHMYECKHX

BCIICCTB B 6BITy n HpaKTHQCCKOf/'I ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMupoBaHHOCTh yYMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBSA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAILCHUN OPraHUYECKUX COCTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHU UCTIOIB30BaTh XUMUYECKYIO CHMBOJIHKY
JUISL COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaméHHoW) (OpMyJT OpPraHMYECKHMX BEIIECTB W ypaBHECHUU
XUMHNYCCKUX peaKHHﬁ, U3roTraBJIMBaThb MOACIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpaluU HUX XHMHUYCCKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

CdopMUpOBaHHOCTh YMEHHH YCTaHABIMBATH MPUHAIIC)KHOCTH
M3YYEHHBIX OPraHUYECKHX BEIIECTB IO MX COCTaBYy U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEp)KAlllU€ COEIUHEHHsSI, BHICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JaBaTh WM  Ha3BaHUS 1O CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHECHUX (OJMHAPHBIC U KpaTHbBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHUs1 opranuyeckux Beuiects A.M. byrnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHH TNPHBOAWTH TPHUBHUAIBHBIC HAa3BAHUS
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIHLEPUH, (eHon, dopManbiaerus, auneTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJIOTA, IJII0KO03a, (PYKTO3a, Kpaxmal, LEeJUIIJI03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
du3HYecCKne M XWMHUYECKHE CBOWCTBA TUITUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, ITAHOJ, STUJICHTJINKOIIb, TIIHIEPUH, ()EHOJI, alleTATbICTH/I,
MypaBbHHAS M YKCYCHAs KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTi0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXIY THUINUYHBIMHA  MPEACTABUTEISIMA  PA3JIUYHBIX  KIJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMUYECKHUX PEaKIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

CpopMUpoBaHHOCTb  YMEHHUSI  XapaKTepHU30BaTh  HCTOYHHKHU
YII€BOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN T'a3, YToJib), CIOCOObI
UX TepepaboTKM W MPAKTHUYECKOE MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIAETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHUX SBJICHUN (HaOIIO/ICHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYECKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKOH TOCYI0 M J1a0OpaTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiia OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJIyYEHUE STUIIEHa M H3Y4YEHHE €ro CBOIICTB,
KAueCTBEHHBIC PEAaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HArPEBAHMHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYAOBAaHHMEM; TMPEACTABIATh PE3yIbTaThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuuii U (GOpMyIHpPOBATh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA WJIM TNMPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMM  KPUTHYECKH  aHAIU3UPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpPOBaHHOCT, YMEHHMM COOJIOATh TpaBUiIa SKOJOTHYECKH
1eJ1eco00pa3HOro MOBEACHHSI B OBITY M TPYIOBOM NEATEIHHOCTH B
HENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpOTHON
Cpefibl, OCO3HABaTh OMACHOCTh BO3JEHCTBHS Ha YKUBBIE OpPraHU3MbI
OHpC}IGJ’IéHHBIX OPraHn4Y€CKuX BCHICCTB, TIOHUMAs CMBICJI ITOKA3aTCIIA
I[IIK (mpenmenbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHUYECKHH  DJJIEMEHT, aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HWOH, MOJICEKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIPHAS Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XHUMHH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MacHOM HCIIOJIb30BaHUHU BAXKHEHIIINX HEOPTraHUMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBA3b W3YYEHHBIX MOHSITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA il MPEACTABICHUSIMU JIPYTuX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOIIOJeHNe, W3MEpPEHHEe, DKCICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMHUpPOBAaHHOCT, YMEHUHN OMPENEATh BAJEHTHOCTh W CTENEHb
OKHCJICHUSI XUMHYECKHX DJIEMEHTOB B COCIUHEHHUAX Pa3IMIHOTO
cocTaBa, BHJ XHMHYECKOW CBsi3M  (KOBaJieHTHas, HWOHHAasi,
MeTaJUIM4ecKasi, BOJIOPO/IHAsA) B COEIMHEHUSIX, TUIl KPUCTATIMYECKON
PEETKH KOHKPETHOIO BEIIeCTBA (aTOMHasl, MOJIEKYJIsSIpHasi, HIOHHAS,

MeTaJUTHYecKas)

1.5

CdopmupoBaHHOCTb YMEHHII ONpeNesaTh XapaKkTep Cpebl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUN




1.6

1.7

ChopmupoBaHHOCTE  YMEHHUS  KIACCH(PUIIUPOBATH XUMHUYECKHE
peaKkuuu 10 pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY J(QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHH COCTABJIATh YPAaBHCHHS peaKIui
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALLIEHHBIC YPAaBHEHUS PEaKLUN
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMsSI, IPU KOTOPBIX ITH PEAKIMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MIOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTH YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKOMN pPCaKkiuun OT pa3JINIHbBIX (I)aKTOpOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapakTep CMELICHUS
XMMHYECKOIO PABHOBECHS B 3aBUCMMOCTH OT BHELITHETO BO3ACHCTBHUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKass XUuMHs

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbich I[leprogundeckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3HUPYIOUYl0, OOBSICHUTENBHYIO W  MPOTHOCTHYECKYIO
byHKIIIN

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTpOGHHE aTOMOB XMMHYECKMX JJIeMEHTOB 1—4  mepuoaoB
[lepmonnueckoit  cucreMbl  XUMHYecKuX  anemeHTtoB .M.
MeHnieneeBa, HCIONB3Ys MOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIIHY,
«QHEPreTUYeCcKre YPOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAMHEHUH IO IEPUOJaM U
rpynmnaM [leprogudeckoil cucTeMbl XUMUYECKHX 3neMeHToB J[.1.

Menneneena

2.3

ChopMHUpOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHUYECKHE CBOMCTBA HCOPraHNMYCCKUX  BCHICCTB  PA3JIMYHBIX

KJIaCCOB, MOATBCPIKAATh CYLICCTBOBAHUC TeHETHYECKOM CBA3U MCKOY




HCOPraHN4CCKUMU BCIICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMupOBaHHOCTh YMEHHMH yCTaHABIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBY K ONPEIEIEHHOMY KJlacCy
(rpymme) coequHeHui (poCThie BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(i)OTCpHBIe THAPOKCUDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL COCTaBJIGHUS (OPMYJT BEUIECTB W ypPaBHEHUH XHMHUYECKUX
peakuwii, cuctematnaeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BeIlecTB (yrapHblid ras,
YIJIEKUCIBIN ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MOATBEPIKIATH CYIIECTBOBAHUE TCHETHUCECKOM CBSI3U MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHAYECKHHA OSKCIIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTOpa, OMpe/IesIeHIe CPeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAJIBHOTO HHIUKATOPA, BIUSHHE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylbdart-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4
o reMam «MeTayuib» U «HemeTanss») B COOTBETCTBHH C IIPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH IpH OOpalleHWH C BeleCTBAMU H
a00OpaTOpHBIM  O0OPYJOBAaHHWEM;  TPEACTABIATh  PE3YJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3ammcu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMYJINpOBaTH BHIBOJBI HAa OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATh MpaBWIa I1OJb30BAHUS
XUMHAYECKON TOCY/I0W M JTa0OpaTOPHBIM O0OPYJOBAaHUEM, a TAKXKe
MpaBUJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIHUSIMHU

110 BBINIOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapaKTEPU30BaTh  XHUMHYECCKHE
MPOLECChI, JICKAINUEC B OCHOBC IMPOMBINIJICHHOTO IMOJTY4YCHUA cepHoﬁ

KHUCJIOTBI, aMMHaKa, a TaKkke cOpPMUPOBAHHOCTH MPEICTABICHHUH 00




OOIMMX Hay4yHBIX MPHHOMIAX M SKOJIOTMYECKHX MpolieMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3Hb. PacyéTrl

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJM XHMHHM B IO3HAHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIbHONW TIPaMOTHOCTH, HEOOXOIMUMOW st
pelieHusT MPaKTUYECKUX 3a]ad U SKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpO,I[HOﬁ cpeac

ChopmupoBaHHOCTH ~ yMEHHUW  KPUTHUYECKH  aHAJIM3UPOBATH
XUMHAYECKYI0 HH(OpMaIio, MoaydaeMyr0 W3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHUKAIUU, ceTb IHTEpHET U Ipyrue)

ChopMupoBaHHOCTb yMEHHUI coOMIOaTh MpaBUiIa 3KOJIOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJOBOH JAEATEIHHOCTH B
LEIAX COXPAHEHUs CBOEr0 3J0POBbs M OKPYKAKOIIEH NPUPOJHOU
Cpelsl

Oco3HaBaThb OMNACHOCTb BO3JEHCTBUS Ha JKUBBIE OPTraHU3MBI
ONpEACHEHHBIX BEIIECTB, NOHMMas cmbica nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHUS U NIPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAaHUEM TOHATHUSI «MaccoBas JI0JIsl BELIECTBa B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPHU XUMHYECKHX PEaKIHIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

11

1.2

13

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHUE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BELIECTB M MaTepuanoB. Teopusi CTpOEHHs OpraHuYeCKHX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

CrtpykrypHble (OpMysibl OpPraHMYeCKHUX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJAMHAPHBIE U KPAaTHbIE
cBs3u. [IpencraBienue o kiaccuukanuu OpraHnYeCKUX BEIIECTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psaA. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENM AJIKaHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYeHHE U

MMPUMCHCHUC

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AKEHOB: (PU3MYECKHEe M XMMUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUM, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyrammen-1,3 w merwnOyramueH-1,3: cTpoeHue, BaKHEHUIIHE
XUMHUYECKUE CBOMCTBA (peakuus moiuMmepusanun). [lonydenue CMHTETUUECKOTro

KayuyKa U Pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psil. ALETHIICH —
MPOCTEHIINIA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (PHU3UUYECKHE H
XUMHYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpCHI/I}I), NOJIYUYCHUC U TPUMCHCHUC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKME M XHUMHUYECKHE CBOWCTBa
(peakuuy TajJOreHUpOBaHUS WU HUTPOBAHMS), IOIYYEHHE M IPUMEHEHHUE.
Tomyon: cocraB, cTpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUSI U HUTPOBAHMA), MOJYYEHHE U NpPHUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTndeckas CBs3b MEXIY YIJIEBOJOPOJAMHM, NMPHHAICKALUMH K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHble WCTOYHUKM yriaeBoLOpoAoB. IIpupomHbIi ra3 M IONYyTHBIE
HedTsHbIe Ta3pl. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepMHUYECKUI, KaTanuTUdeckuil), nuposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KamMeHHBbIH

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble  OAHOATOMHBIE CHOUPTHI. MeETaHON W 3TaHOJ: CTPOCHHUE,
¢du3nuecKkue U XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPOIaMHU, TOpPEHHUE), MpUMEHEeHHE. BoJIopoIHbIE CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YEJIOBEKa.
MHOroaToMHbIC CIIUPTHI. DTHWICHTJIMKOIb U TIUICPUH: CTPOCHUE, (pr3ndeckue
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakiisi Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBHe HAa OpraHu3M
yenoBeka. [[puMeHenue rivuepruHa u STUICHTIITUKOIS

@deHon: CTpOeHUE MOJIEKYJbl, (U3MYecKkrHe U XUMHUYECKHE CBOICTBa.
Tokcuunocts penona. [lpumenenue peHona

Anpaeruabl U KeTOHbL. DOpMalbJeTu/l, aleTalbAeTHa: CTpoeHue, (pu3ndeckue
M XUMHUYECKHE CBOMCTBAa (peaklUM OKHUCICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJy4YEeHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE NpeJeNbHbIE KapOOHOBBIE KUCIOThl. MypaBbHHAasl U YKCYCHas
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUYECKHUe CBOMCTBA (CBOICTBa, oOmiue
JUI Kjacca KHMCJIOT, peakuus 3TepuduKanuu), MOJIy4eHHE U TPUMEHEHHE.
CreapuHOBasi U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEe JeiicTBHE
CroxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonornyeckas poib

KUPOB

3.6

VYrieBonpl: cocTaB, KilacCU(pUKAIUS YIIIEBOIOB (MOHO-, TU- U TIOJUCAXAPUIBI).
I'moko3a — mpocTeimuii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIIBI,
¢uznueckne W XUMHYECKHE CBOWCTBAa (B3aMMOJEWCTBHE C THAPOKCHUIOM
menu(ll), okucieHume amMmmavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTaHOBJICHUE, OPO’KEHHE TIIFOKO3bI), HAX0KJICHUE B TIPUPOJIE, TPUMEHEHHUE,
ouonorudeckast poib. @orocuHTe3. GpyKTo3a Kak U3oMep Taroko3bl. Kpaxman
U LIeJUII0J103a KaK NpUpoaHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A30TCoIepKaIe OpraHuIeCKHe COSTMHCHUS




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckue coenuHeHus. Ou3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha MpuUMeEpe IJIMIMHA). buonornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYNSIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUAPOJU3, ACHATYpalusl, KAYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEpP,  CTPYKTYPHOE  3BEHO, CTENECHb  MOJIUMEPHU3AIUU,  CPEHaHSs

MOJICKYJIsIpHasd Macca. OcHoBHBIE MCTOAbI CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHGHHI;'I — NOJIMMCpU3alvg U IIOJIMKOHACHCAIIUS

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCHICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH NpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOHy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KVIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

11

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTryecKre YPOBHHU, OAYPOBHUA. ATOMHbBIE OPOUTAIIH, S-, P-, -32JIEMEHTHI.
OcobeHHOCTH pacrpeiesieHUs JIEKTPOHOB 10 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpAILHs aTOMOB

1.2

Ilepnonnueckuii 3akoH n lleprognyeckas cucTeMa XMMHUYECKHX HJIEMEHTOB
J.1. Menneneesa. CBsA3b nepuondeckoro 3akoHa u Ilepnoanueckoil cucreMsl
XUMHYecKux 3y1eMeHToB J[.M. MenneneeBa ¢ COBpEeMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM HPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyNIaM U MEpUOJIaM.

3HauecHUE NEpUOoANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

Ctpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XHUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJNSpHAS W TOJSApHAs, WOHHAs, MeTajuindeckas). VoHBI:
KaTUOHBl M aHWOHBIL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHONH XMUMHUYECKON

cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BasnieHTHOCTB. DeKTpoOTpUIIATENLHOCTh. CTENEeHb OKUCICHUS

1.5

BemiectBa MOJEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA

CcOoCTaBa BenlecTBa. THUIMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pewmeérku. lloHsatue o agucnepcHsIxX
cucreMax. VIcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi J10JI1 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkuarypa

HEOPTraHNYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMyYecKoil XUMHUU. 3aKOH COXPaHEHUsI MacChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMIPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiui, e€ 3aBUCUMOCTh OT pa3iIHIHbIX (PaKTOpOB

OOparumble peakiuu. XUMUYeckoe paBHOBecue. (akTOpbl, BIMSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnexTponutrdeckast quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX PAacTBOPOB BEILIECTB: KHUCNAsA, HEUTpanbHas, lienodHas. Peaxuuum

HOHHOTO OOMeHa

111

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

2.1

Heopr AHNYCCKasA XUMUA

Hewmerannsl. [lonoxxenne Hemeramos B [lepuonnyeckoil cucTeMe XUMHUYECKUX
anementoB /.M. MenneneeBa 1 0cCOOEHHOCTH CTpOeHUsI aTOMOB. Dduznyeckue

CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IMpHUMEpEe KHCIOopoaa,

cepsl, hochopa u yriepoaa)

2.2

2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
docdhopa, yraepoga W KpPEeMHHUS) M HUX  COCIMHEHHM  (OKCHIOB,
KHCIIOPOJICO/ICP)KAIUX KUCIOT, BOJOPOIHBIX coequHeHuil). I[lpumeHeHue

BaKHEHUIIIMX HEMETAIIJIOB U UX COCAUHEHUI

Meramibl. [lomoxenne MmeramnoB B llepuonnueckoi cucreMe XUMHUYECKUX
anemeHnToB [I.M. MenneneeBa. OcoOG€HHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. O0mue Gpuznueckue cBorcTBa MeTaITOB. CIUTaBbI METAIIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}I)KCHI/II\/'I METAJIJIOB

2.4

2.5

XVUMHYECKHE CBOMCTBA BaKHEHIIMX MeETAIOB (HATpuM, Kainuil, KaJbIuii,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xele30, Mellb) U UX coeauHeHui. Obuue

CIIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMCHCHI/IC METAJlJIOB B 6BITy U TCXHHUKC

I'enetnueckas cBsA3b HCOPTaHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JINIHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0Oecrie4eHHHM SKOJOTHYECKOH, DHEPreTUYECKOW W IMHUIICBOM
0e30MacHOCTH, Pa3BUTHU MEIUUUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBnenus 06 OOIMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO MOTY4YEeHUS
BaXHEHIINX BeniecTB. YenoBek B MUpE BEUIECTB U MAaTEPHUAJIOB: BaKHEHIINE
CTPOUTEIIbHBIE MAaTepuaibl, KOHCTPYKLMOHHBIE MAaTEPHUAlIbl, KPACKH, CTEKIIO,
KEpaMHKa, MaTepUaybl Ul JJICKTPOHUKH, HAHOMATEpHAJbl, OPraHUYECKUE U

MUHEpaJIbHbIEC Y00peHUs

3.3

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBUJia HCIIOJIB30BAHHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30IIaCHOTO MCIIOJIb30BAHUS IpcIriapaToB OBITOBOM

XUMHU B HOBC@HHCBHOﬁ JKHU3HHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.
AxkrmmonepHoe oourectBo «M3aarenbetBo «lIpocBeienne»
* Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB N.I'., Ciiagkos C.A.

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

VYpoxu xumuu B 10 kiacce. bazosiit ypoBenb. MeTonuueckoe nocodue. O. C.
["a6puensn,U. I'. Octpoymos, C.A. Cnaakos. M. IIpocsenienue

VYpoxu xumun B 11 kimacce. ba3oBsiit ypoBenb. MeToanueckoe mocobue. O. C.

["a6puensn,U. I'. Octpoymos, C.A. Cnaakos. M. [Ipocsenienue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET
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