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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoii denepanumy, TpedOBaHUN K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBbHON MTPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraneHHbix B DefepaibHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusiax Poccuiickoit denepanun,
pean3yIoluX OCHOBHbIE 00pa30BaTENIbHbIE IPOTPAMMBbl, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuu Ha niepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0J0B K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPENEIICHUIO
oOwiel crpaterud 00y4eHus, BOCIUTAHUS U pa3BUTHUs, 00YUaIOIIUXCS CPEACTBAMU
yuebHoro npeamera «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaTOB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUECKOE o0Opa3oBanue, MOJIy4aemMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTelbHON OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYpHbI
4eJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U TpUpOIHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuE OOYyYarOIIMXCS Ha
YPOBHE CpeTHET0 00111er0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
CoJlep>KaHUE M TOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XUMHH C
yu€ToM crneuu(pukn Hayku XUMHUHM, €€ 3HAauyeHUs B TO3HAHUM TMPUPOABI U B
MaTepuaIbHON XKM3HU OOILECTBa, a TAKXKE C yUETOM OOIIMX LIeJei U MPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOJb B
COBPEMEHHOW IMBUJIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMUPOBAHHE PALIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B
CO37[aHHE LIEIOCTHOrO MPEACTABICHUSI 00 OKPYXKaIOIIeM MHpE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpPoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.
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TecHO B3aMMOJEUCTBYS C APYrUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YacCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W KM3HM KaxXJI0ro uieHa oOmectBa. CoBpeMeHHas XMMHsS Kak Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
rII00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHLUUIIAMHA CPEIHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOKEHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera o0ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMHus» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONPENEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
IpeJCTaBICHUN O CTpoeHUH BeriecTB. CBeeHus 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHuM. B Kypce  OpraHM4eckod XWMHUM  ITIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIUH.

[lox HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OI1Iero oOpa3oBaHUs
TEOPETUUECKU MaTepuan Hu (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) OOyYaromMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TMO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaromIei 10 0OBACHAIONMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COJEpKaHUsl, UMEIOIIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUHU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Npo0iieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSTH €€ JJIs1 TONMOJTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
LEJIOM COJiep)KaHue Y4eOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHuA (QUIOCOPCKUX UACH, TaKWX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTraHNYECKOr0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TTO3HABAEMOCTh IPUPOIHBIX SIBICHUN MyTEM IKCIIEPUMEHTA
U pEIIeHUs TPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMH M TEOPETHYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH 3KOJOTHYECKUX Mpodiem, a
TaKKe MpobeM cOepeKeHUsI DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHMUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS M COLMUATU3AIMH
OOy4JaromMXcs MNPUHITHIC MPOrPaMMON IO XHUMHUU TOJXOJbI K OIpPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHHEe
YHHUBEPCATbHBIX YUEOHBIX AEHCTBHIA, UMEIONINX 0a30BOE 3HAYCHHE IS PA3TTMIHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUs Tpo0ieM, TOWCKa, aHaimm3a W 00pabOTKu
uHOpMaIuU, HEOOXOAUMBIX HJii TPUOOPETCHUS OTbITa TMPAKTUIECKON U
UCCIICIOBATENILCKON JCSITEIbHOCTH, 3aHMMAOIIEH Ba)KHOE MECTO B TO3HAHUHU
XUMUH.

B mpakTtuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, TP OMPEICICHUH
COZIepKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
MIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JIESITEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIOHEHTOB MHPOBOHM KynbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICIIIMH H3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUH KaK  BaKHEHIIeH
COCTABIIIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KITFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XWMUH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUSA U CTAHOBJICHWS,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHUS
BEIIECTB M XUMHUECKHUX PEaKITHil, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IIPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TpaBUII
0e30MacHOro o0paIieHus ¢ BeIIeCTBAMM.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA IIeJIel U 3a/1ay U3y4eHUs
IpeMeTa B IporpaMMe 1o XUMUHU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpazoBanus. Ceroms B
MIPETIOIABAaHNH XUMUH B OOJIBITICH CTETICHH OTAAETCS MPEANOYTCHUE TPAKTHIECKON
KOMIIOHEHTE coJepKaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTeIbHON OpraHu3aliy, BIIAJICIONIET0 HE HaOOpOM
3HaHWM, a (DYHKIIMOHAIBLHON TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMHU
aKTUBHOTO MOJyYEHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOMN KU3HU VIS PEIICHUS
MPAKTUICCKUX 3a71a4.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU peIMeTa « XUMUS JOMUHHUPYIOIEe 3HAUCHHE
MpPUOOPETAIOT TAKKUE 1IETU U 3a]]a4H, KaK:

amanTaius oO0yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
bopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMMXCS  KJIFOYEBBIX  HABBIKOB  (KITFOUYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHUIOB
NeATEeILHOCTH: PENIeHHs MpoOJeM, MorcKa, aHainu3a U 00padoTKu MH(POpPMAIIUH,
HEO0OXOUMBIX TSI IPUOOPETEHHS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWU XHWMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA SKOJOTUYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHIX MPOIIECCOB HA OPTraHU3M
4eJI0OBEKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMHUYECKOTO COJIEP KaHMUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBICHHOCTH XUMHUU, €€ BAXXHOW PONMM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHUS, TIOTIOTHEHNS SHEPTeTUIECKIX PECYPCOB U
COXPAaHEHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOU obsacTu «EcrecTBeHHO-Hay4YHbIE
PEAMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUsI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obiero oopazoBanus, coctaisieT 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Hezemto), B 11 knacce — 34 gaca (1 gyac B Hezento).



COJEPXKXAHUE OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuasoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI0keHUs. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKuX BemecTB. [omonorus, u3oMepus. XUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiaccU(pUKalMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3iaMyi OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEIECTB, HAONIIONECHHUE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH u d3TaH —
POCTEUIINE TMPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMeIleHUss M TOPEHHs), HAXOXKACHHE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKUCIEHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyrtaguen-1,3: cTpoeHue, BakHEHIIHNeE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— MpPOCTEHIINKA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (pEakUuy TUAPUPOBAHUS, raJOreHUpPOBaHUs, THIpATaLly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTrpoeHue, pU3NYECKUE U XMMHMUYECKHUE CBOICTBa
(peakiuu raJoreHMpOBaHHUsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peakyuu

2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumeneHue. TOKCUYHOCTb apeHOB.
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['enernueckas CBA3b MEXAY YIIEBOAOPOAAMH, NMPUHAJISKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUU, KaTaUTUYECKUN), TUpoiu3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M IaJOr€HONPOU3BOIHBIX,
IIPOBEICHHUE MPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOIYKTOB PEAKLIUN).

Kuciopoacoaepskamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢uznyeckne M XHMMUYECKHME CBOMCTBA (pEaKkIUM C aKTUBHBIMHU MeETajllaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpPUMEHEHHE. BOoIOpOmHBIE CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIETIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peakUus Ha MHOIOAaTOMHBIE CIMPTHI). JleiicTBHE Ha
opraHusM yenoseka. [[puMeHenne rauueprHa U 3TUIEHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpperunpl U kemouvl. DOpMaNBIErWA, aleTAIbIETHA:  CTPOEHHUE,
busznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAs U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIME 115
KJ1acca KHCIIOT, peaklust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCIJIOTHI KaK MPEICTaBUTEIM BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.

YrneBompl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapul: 0COOEHHOCTU CTPOEHUS
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MOJIEKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C TUAPOKCUIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYeCcKast POJIb.
dotocunHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heunoo3bl.  PU3NYECKWEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
IpOBE/ICHHE, HAONIOJCHUE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anbaeruioB (OKMCICHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3aumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeqguHeHus. dusnyeckue u
XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OeiakoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JI€HATYypalus OeJIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHMH —
MOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusannst MeXIpeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
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HAYYHBIX TOHATHUW, TaK W TOHATUHU, SBISIOUIUXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kiaccu(uKanus, MepuoOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: wmaTtepusi, DJSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYa,
SHEPreTUYECKU YypPOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBbIE BellecTBa (OENKH, YIJIEBOABI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHE MpernapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYEeCKHil 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJYPOBHU. ATOMHBIE OpOWTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus: dJEKTPOHOB M0 OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Tepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyecKoro 3akoHa W llepumoandeckoil cuctembl
xumudeckux sneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJEMEHTOB U
0o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaM.
3Ha4YeHue NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbl XWMHWYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomgopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.

MaccoBasi 10JIs1 BEIIECTBa B PaCTBOPE.
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Knaccudukanus HEOpPraHU4ECKUX COCIUHEHHNN. Homenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumuueckass — peakuusd. Krmaccupukanmss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEUIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMUUYECKUX PEAKIUSIX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

DnexTponutnyeckas auccornuaiusi. CuibHbIE U cladbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M WX MPEBPALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCATTBHOTO UHINKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEICHHE
MpaKTUYECKON paboThl « BiusiHrE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pEAKLIUMNY.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakIuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxxkenue HemetaiuioB B Ilepuoamueckorn cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJICOIEPKAIMX KHACIIOT, BOJOPOAHBIX COEAUHEHUH ).

[IprumeHeHne BaXXHEUIINX HEMETAILUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucteMe XUMHUUYECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAIPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allOMUHUH, LIUHK, XPOM, JKeJ€30, ME/Ib) U UX COCIMHEHUH.
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OObmue cnocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsS] BEIIECTB M HUX IPEBPAILECHHIA:
U3y4YeHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX U
J7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOpaAMU
KHCJIOT U IIEJI0Yel, KaYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJUYECTBY
BELIECTBa, Macce WM O0OBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuA ¥ KM3Hb

Ponp xumumn B 00ecnedyeHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEeBOU
0e30MacHOCTH, Pa3BUTHH MEAHMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnenuss 00 OOMMX HAyYHBIX [PUHLHUIIAX OPOMBIILIEHHOTO
NOJIYYECHUS] BaXKHEHIINX BEILIECTB.

UYenoBek B MHpE BEIIECTB M MATEpUAJIOB: BAXXKHEUIINE CTPOUTEIbHBIC
MaTepuanbl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuanbl JJIsl 3JEKTPOHUKH, HaHOMAaTepHallbl, OPraHUYECKUEe M MHUHEpaJbHbIC
ynoOpeHus.

XAMHSL W 310pPOBBE YEJIOBEKA: IpPABHUJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
penapaToB, IpaBuiia 6€30MacHOr0 UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XUMUH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€d NpW  U3ydYeHUH OOmend u
HEOPraHW4YeCcKor XUMHUM B 11 Kjacce oCcylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSITHH, TaK U TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJIs1 OTIETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4yHbIM (DakT, rumoresa, 3aKoH,
TEOpHUs, aHallu3, CHHTE3, KIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE, SBJICHHE.

®duzrka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOI, PaJMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, DJKOcHCTeMma, Owocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.
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['eorpadusi: MuUHEpaBI, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIHBO,
pecypchl.

TexHOMOorusl: XMMHYECKAsT MPOMBIIUIEHHOCTh, METAJUIYPrus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEpUAJIOB, CEIBCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpenapaTroB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHbIM W TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICTICHUIO;

HAJIM4KME MOTUBAIIMK K O0YUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XUMHs» JOCTUTalTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHSTHIMA B OOULIECTBE
HOpMaMU U TpaBWIAMU  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA [I03HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4YaronmMxcs 1Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTEIbHOCTH MPU CO3JJaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HAaMEpPEHUs, JIOTHUKY U
apryMEHThI IpYIUX IPU aHAIM3€E Pa3JIMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOLIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
IPUMEHEHUSI XHMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTHKOB;

MHTEpeca U M03HABATEIIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIEAYOIIEM aHAIU3E
uH(GOpPMaIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHsA LEHHOCTEeH 30poBOro M 0Oe3omacHoro obpasza JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TNPaBWJI MHAUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  Jpyrux BUAaX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHHH NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);
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MHTEpeca K MPaKTUYECKOMY M3Y4YEeHUIO Mpodeccuil pa3muyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U pe3yJabTaTaM TPYAOBOU JIESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEH OKPYKAIOUIEH
MPUPOHON Ccpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH 3KOJIOTUYECKOM HAaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBIeHUs] 00 OKpPYXAIOIEM MHPE KaK O €IMHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALHN: B €€ TYMaHUCTUYECKON HAIIPABJIEHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHATbHON KyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIrETUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTIENIHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MUpa U
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MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUSA JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpo6ieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuOoHaIbHON
JESITENBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs Ha
YPOBHE CpeAHEro 00111ero 00pa30oBaHUs BKIIOYAIOT:

3HaUYMMblE 1T (QOPMHUpOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OO0IIeHayYHbIe MOHSATHUS, OTPa’KaIOIINe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeIOBaHNe, HAOTIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIE,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIIETCHITMH O0yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

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

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU YueOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOoruvyeckKue aeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTHU C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,
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WCITOJIF30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH IS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHUS B pacCMaTPUBACMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKON peaKkIuu
— TIpU pPEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JIJIs1 BBISIBIICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH MEJIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIHBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIILHO IOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3TMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPABOYHBIE IMOCOOUS,
pecypcel MIHTepHeTa), aHaIM3UpoBaTh UHPOPMAIUIO PA3IUYHBIX BUIO0B U (OpM
MpEACTaBICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;
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dbopMynTupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPHU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUUECKOU
uHpOpMalMen: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NUECKHE U MaTEeMaTHYECKHE)
3HAaKU U CUMBOJIBI, POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIora U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAHMS TO3UIMA B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBiaieHHe YHHBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeajaraéMblii  ajiroput™M ACHCTBUN Mpu
BBIMIOJJTHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaX<aror:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBIICHUM PUPOJBI,
B (OpPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOUMOM /JIsi pEHIeHUs] TPAKTUYECKUX 3a]1a4 M DKOJIOTMUECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U MPUPOHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATalOMINE TMOHATUS (XUMUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCT, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAsS
Macca, MOJISIpHBIN 00BEM, YIIIEpOIHbIN CKeNeT, GyHKIMOHATIbHAS TPYIINa, paIuKal,
M30MEPHSl, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCoJIepKalllMe COEIUHEHUS, MOHOMEpP, TIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHHUSI); TEOPUHM M 3aKOHBI (TEOpHUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCITOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEITbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U TPEBPALICHUN OPTAHUYECKUX COEAUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
W3TOTaBJIMBATh MOJICTH MOJIEKYJl OPraHWYECKHX BEHISCTB IS WJUIFOCTpAIld HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOEHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCJIOPOA U a30TCOoAepKallue
COCIMHEHHS, BBICOKOMOJICKYJIIPHbIC COEJWHEHMs), JlaBaTh WM Ha3BaHUS TIO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIIbHbBIC
Ha3BaHMs OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKONb, TIULEPUH, (HEeHoJ, (hopManbaeru, areTaiblAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TJII0K03a,
dbpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHABl XHUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC);
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c(OPMHPOBAHHOCTh, YMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOEHUE, (HU3NUECKUE
U XUMHYECKHME CBOWMCTBA THUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJICH, alleTHIeH, OyTaaueH-1,3,
MeTmi0yTaaueH-1,3, 6eH305, METaHOI, 3TAHOJ, STHJICHTJIUKOJb, TIIMIEPHH, (HEHOI,
aleTanbJerull, MypaBblHasl U YKCYCHasl KUCJIOTHI, TJII0K03a, Kpaxmal, HEeJUTK0J03a,
AMUHOYKCYCHasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWUMHUYECKUX PEAKUUA C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIJIEBOJAOPOJIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX EPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE POIYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
pEeaKIuu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHNe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBbIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOoCyIol U J1TabOpaTOpHBIM O0OpPYJAOBAaHHMEM, a TaK)Ke MpaBwiia OoOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpEeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyUEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPraHUYECKUX BEIIECTB,
JeHaTypanus OEIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMHA OETTKOB) B COOTBETCTBUU
C TMpaBUJilaMd TEXHUKU OE30MACHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  000pYyJOBaHUEM, TMPEJACTABISIThL PE3YJbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypaBHEHUN COOTBETCTBYIOLIUX pEAKIHMA U
(GhopMyIMPOBATH BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeICTBa MacCOBOMU
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS HA JKMBBIC OPTaHU3MBI OIPENCIEHHBIX OPTaHHMYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOmas W HeopraHuvecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, PO XMMHUU B TO3HAHUU SIBJICHUN IPUPOIBI,
B (GOPMUPOBAHUMU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHON
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUUYSCKHUX 3a7a4d M AKOJOTHUCCKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIe;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATalOIINE TOHATHA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
ANICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKLMUH, PaCTBOpP, DJIEKTPOIMUTHI, HEDIECKTPOJIUTHI,
AJICKTPOJUTHYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPMU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMS] MACChl BEUIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH M 0€30MacCHOM MCMOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIPHOCTH YEJIOBEKA;
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c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHSITHUSA IMPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JIf
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAs, METaJUIMUeCcKas, BOJIOPO/IHAS) B COCIUHECHUSX, THUII
KPUCTAUTMYECKON pEelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COCIMHEHUH (MPOCThIE BENIECTBA — META/UIbl M1 HEMETaJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOANYECKOro 3aKkoHa [l.
N. MenpaeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, O0OBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

chOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucnonb3yss NOHATUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIUHEHUW MO MEpUoAaM U
rpynnaMm [lepuognueckon cucreMbl xumMmudeckux 3yemeHToB . M. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKUE CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIY HEOPraHMYECKUMHU
BEIIECTBAMHU C MOMOIILIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3IMUHbIM TpU3HAKaM (YUCIY U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABIISITH YPABHEHUS PEAKIUN DPA3TUIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pEeaKIMid HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPY KOTOPBIX 3TU PEAKIHUU UAYT A0 KOHLA;

23



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OMBITHBIM ITyTEM MOHOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BEIIECTB;

chOpMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicteus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IMPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHSTHUS «MacCOBas J0JIs BEIIECTBA B pACTBOPE», 00 BEMHBIX OTHOIIEHUI ra30B MpU
XUMHUYECKUX PEaAKIUSAX, MACChl BELIECTBA WJIM 00BbEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUU
BELIECTB, TEIJIOBOro 3((deKkTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKlvy,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX pPeaKIMil U POPMYJIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yabTaTOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpPaHEHHUSI CBOETO 3J0POBbsl M OKPY’XKAIOUIEH MPUPOTHON Cpenbl, 0CO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MPEIOTBPAICHHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYCECKUX SIBJICHUIA;

JUISL CHENBIX M CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

bopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kontpoabnbsie  IlpakTuueckue (mupp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHMYCCKUX COSIUHCHHI A 3 bubmorexa [IOK
' P p 8 ) https://m.edsoo.ru/7f41837¢c
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IIpenenpHBIC YTICBOAOPOIEI — AJIKAHEI 2 bubmorexa [TOK
' pea yr A10pOaL https://m.edsoo.ru/7f41837¢
’ HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 | bu6nmoreka [JOK
' QJIKAIUEHBI, aJIKUHBI https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 ApomaTrdecKue yrieBoI0pO bl 2
p yr A1OpOaL https://m.edsoo.ru/7f41837¢c
54 IIpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB 3 | bubnnoreka [JOK
' U UX nepepadboTka https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 13

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs

3.1 Cnuptsl. @eHon

3

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c
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39 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 bu6mmoreka [IOK
CrnoxxHble 3upsI https://m.edsoo.ru/7f41837¢c
33 Y rIeBOz . ngg/y/lifgsiggﬁmmk
Hroro no pazneny 13
Pa3nea 4. A3zorcoaepikamue opraHu4ecKue coeJHHeHHs
4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3 ngggifsgsiggﬁﬂl%k
Wroro no pazneny 3
Pa3znea S. BbicokomoJieKyJIIpHbIE COeTUHECHUSA
5.1 [Inactmaccel. Kayuyku. Bonokna 2 ngg;;fg;gﬁ%ml%k
Wroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernyeckue 0CHOBBI XUMHU
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
bubmuoreka [JOK
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 3
https://m.edsoo.ru/7f41a636
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
1.3 X 6 1 1
HMHACCIHE peariini https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
bu6mmoreka [IOK
2.1 M 1
CTAI 6 https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2.2 H 9 1 1
eMETAIRT https://m.edsoo.ru/7f41a636
)3 CBs13b HEOPraHMYECKUX U OPTAHNMYECKUX ’ bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
b K
3.1 XuMus U )KU3Hb 4 nomorexa [0

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB
Ne Tema voKa K I DJIeKTpOHHbIe U (pPOBbIE
n/n yp Beero OHTPOJIbHbIE PAKTHHUCCKHE | oG5haz0BaTebHBIE peCypebl
padoThI padoThI
. " bubnuorexa [JOK
[IpeameT oprannveckol XuMuw, eé .
1 pell p i 1 https://resh.edu.ru/subject/lesson/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 6149/start/1 70388/
Teopus cTpoeHHUS OPraHUYECKUX COCTMHCHUA A Bubmuorexa OK
2 p P . p ) 1 https://resh.edu.ru/subject/lesson/
M. bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS 4873 /start/150933/
[IpencraBnenue o kiaccupuKauu
0 praZI[{quCKI/IX BEILIECTB EI)OMGII-IIKJ'IEIT a Bubmuorexa OK
3 P ’ M 1 https://resh.edu.ru/subject/lesson/
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUSI 4803 /start/150933/
OpPraHUYECKUX BEIIECTB ] -
N bubnuoreka [{OK
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHIA .
4 i p ’ 1 https://resh.edu.ru/subject/lesson/
Pl 6151/start/149993/
5 MerTaH 1 3TaH — MPOCTEHIIIHE MTPEICTABUTEH 1
AJIKaHOB
bu6mmoreka IIOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 https://resh.edu.ru/subject/lesson/
6151/start/149993/
7 OTUJIEH U TPOMUICH — MpoCTeiime 1
MIPEACTABUTEH AIKEHOB
3 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
ATUJIEHA U U3YUYE€HUE €0 CBOMCTBY
Anxamuensl. byranuen-1,3 u metunOyraaueH-
9 1,3. [TonmydyeHue CHHTETUYECKOTO KayyyKa U 1

PE3UHBI
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AJIKHHBL: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETUIIEH —
MPOCTEUILINN MPEICTABUTEIb AIKUHOB
11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu
bu6nmoreka [IOK
12 Apensl: 6eH3011 ¥ TOTY0JI. TOKCHYHOCTH apeHOB https://resh.edu.ru/subject/lesson/
6151/start/149993/
13 ['enernueckas CBs3b yrieBOIOPOJIOB,
MIPUHAJUISKAIUX K Pa3JIMYHBIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOOB: Bbu6mmoteka [JOK
14 MIPUPOJIHBIN a3 U NOMyTHBIE HEPTIHBIC Ta3bl, https://resh.edu.ru/subject/lesson/
He(PTh U IPOAYKTHI €€ IepepadoTKu 6148/start/170461/
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB: Bbu6moteka [JOK
15 MIPUPOJIHBIN a3 U NOMyTHBIE HEPTIHBIE T'a3bl, https://resh.edu.ru/subject/lesson/
He(PTh U IPOAYKTHI €€ IepepadoTKU 6095/start/150823/
16 Kontposnbnas paboTta mo pazaeny
«YTIeBOAOPOIBI»
bubnunorexa LIOK
II :
17 STIZ;I([)CHHngleoogngio(iI;ie CITMPTBL METAHOT 1 https://resh.edu.ru/subject/lesson/
- BON0poA 4769/start/150550/
bu6nunorexa LIOK
M :
18 FHEOI;O?;?MHHG CITUPTBL- STHICHIIKOIL 1 https://resh.edu.ru/subject/lesson/
uep 5727 /start/150577/
bubmmoteka IIOK
o :
19 X;;;geszggiiﬁ;ggzeiyﬁ;ezgéﬁgewne 1 https://resh.edu.ru/subject/lesson/
- TP 5727/start/150577/
bu6nunorexa LIOK
An : .
20 A Zﬁgg/mm (I)opMaJILI[erI/II[ H aneTaie/AerHi https://resh.edu.ru/subject/lesson/
B 4776/start/ 150604/
71 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE

KHCJIIOTBI: MypaBbUHAA U YKCYCHaAs
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[Tpaktuyeckas padora Ne 2. «CBoiicTBa

22 .
pacTBOpa YKCYCHON KHCIIOTBD»

73 CrteapuHOBas U OJICMHOBAs KUCIOTHI, KaK
MIPEJICTABUTENH BBICIIUX KAPOOHOBBIX KHCIIOT
Mpi11a KaK COJIM BBICIIAX KapOOHOBBIX KHUCIIOT bubnnorexa [JOK

24 ce 1eil . P ’ https://resh.edu.ru/subject/lesson/
HX MOIOIIES ACHCTBH 5952/start/150631/
CrnoxxHble 3(UPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX
a¢hupoB

26 Kupsl: THAPOIN3, TPUMEHEHUE, OMOIOTHICCKAs
POJIb JKUPOB
VYTIIeBOIbI: COCTAB, KIacCU(UKAITHSI. bubmuoreka [IOK

27 Baxneriue npencraBuTeNu: ritoKo3a, https://resh.edu.ru/subject/lesson/
bpykTo3a, caxaposa 6150/start/150687/
Kpaxmai u 1iemnrono3a KaKk IpupoIHbIE bubmorexa LIOK

28 P pup https://resh.edu.ru/subject/lesson/
TIOJIMMEPEI 5413/start/150714/
Kontponbnas paboTta mo pazaeny

29 «Kucnopoacoaep:xaiiue OpraHnuecKue
COEIMHEHND)

30 AMUHBI: METUJIAMHH U aHWJIHH
AMMHOKHCTIOTHI Kak aM(pOTepHbIe OpTraHUYECKHe bubnnorexa [JOK

31 COCJIMHEHMS, NX OMOJIOTMYECKOE 3HAUCHHE. https://resh.edu.ru/subject/lesson/
Ilentuapl 6296/start/212589/
Benkn xax mpUpogHbIE BHICOKOMOJIEKYIIIPHEIE bubnnorexa [JOK

32 coe HHeHI/mp p yp https://resh.edu.ru/subject/lesson/

a 4743/start/150742/

OCHOBHBIE TTOHATUSA XUMUHU brbmiorexa LIOK

33 . https://resh.edu.ru/subject/lesson/
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN 5452/start/ 150796/
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OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[Inactmaccel, KaydyKkH, BOJJOKHA

34

bubnunoreka LIOK
https://resh.edu.ru/subject/lesson/
6152/start/150850/
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11 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
JI:;_)H Tema ypoka Beero KonrTpoabubie  IIpakTuueckue gg}?;l;zizlfenbnme
padoThI padoThI pecypesr

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs bubnmoreka [JOK

1 1
KOH(HUTrypanus aTOMOB https://m.edsoo.ru/00ada342
Ilepnonnueckuit 3akoH u Ilepnonnueckas

’ cHCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 1 bubnuorexa [IOK
MenpeneeBa, X CBSI3b C COBPEMEHHOW TEOpUEH https://m.edsoo.ru/00ada6bc
CTPOECHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHUM T10

3 rpymiaM U nepuojaam. 3HaueHue 1 bubmmoreka [JOK
IIEPUONYECKOrO 3aKOHA U CUCTEMBI https://m.edsoo.ru/00ada824
xumudeckux 3nemeHToB .. MeHneneeBa B
pPa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€

4 BI:z[pH; MEeXaHU3MbI 00pa30BaHUs KOBaHe};THOﬁ 1 bubmmorera LTOK

https://m.edsoo.ru/00adaab8

cBs13u. BomopoaHas cBsi3b
BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.

5 Cremnens OKHCHeHHs{T:pBemI)ecITIBa 1 Bubnnorexa LIOK

https://m.edsoo.ru/00adaab8

MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOT'O CTPOEHHUS
[TonsTue o nucnepcHbIX cucrteMax. cTuHHbIE

6 Y KOJUTOUJHBIE pacTBOPBI. MaccoBas 1075 1
BEILIECTBA B pACTBOPE
Knaccudukanus 1 HoMEHKIATypa

7 HEOPraHUYECKUX COeAMHECHMI. [ eHeTnyeckas 1 bubnunorexa LIOK

CBs3b HCOPraHNYCCKUX BCIICCTB, PA3JIMIHBIX
KJI1aCCOB

https://m.edsoo.ru/00adb7e2
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Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.

bubnunoreka LIOK

COeTUHEHUN

35

8 3aKOH COXpAaHEHMS MACChl BEILIECTB; 3aKOH
p Hl ’ https://m.edsoo.ru/00adbcb0
COXpaHEHUs U MPEBPAILECHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX
9 Ckopoctb peakuuu. OOpaTUMbIe pEaKIiHy. bubnuoreka [JOK
XUMHUYECKOE paBHOBECHE https://m.edsoo.ru/00adbe9a
[IpakTrueckas padorta Ne 1. «Bnusaue
10 pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN»
Dnektponutuueckas auccounanus. [lonsarue o
BoJ0OpoAHOM noka3zarese (pH) pactopa. bubnnorexa [JOK
11
Peakniun nonHoro ooMeHa. I'uaponu3 https://m.edsoo.ru/00adac34
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.
12 [TonsiTre 06 snexTponuse aCHJIaBOBI;/I bubmorexa LIOK
. o p https://m.edsoo.ru/00adcade
pacTBOpoOB coJieit
13 KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»
Meraiuel, ux nosioxkenue B [lepuoanyeckoit
14 CUCTEME XMMHUYECKUX d1eMeHTOB /1. 1. bubnmnoreka [HOK
MeHpeneeBa 1 0COOEHHOCTH CTPOEHHUSI AaTOMOB. https://m.edsoo.ru/00ae103e
O6mue dpuznyeckrue CBOMCTBa METAIIIOB
15 CrnnaBel MeTaJIIOB. DJIEKTPOXUMUYECKUH P bubnmnoreka [HOK
HaIpsHKEHNUH METaJUIOB https://m.edsoo.ru/00ae1156
XHUMUYECKUE CBOMCTBA BAXKHENIIINX METAIIJIOB
16 (HaTpuil, Kanui, KanbIHii, MATHUHA, AJTFOMUHHN ) bubmorexa TIOK
PHH, . ’ ’ https://m.edsoo.ru/00ae14b2
Y UX COCTMHEHUN
17 XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHU I
13 XuMHYECKHE CBOMCTBA MHKA, JKejie3a U BX bubnunorexa LIOK

https://m.edsoo.ru/00ae35e6




[TpakTuyeckas padora Ne 2. "Perenue

bu6nmoreka [IOK
19 3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME
" https://m.edsoo.ru/00ae3de8
«MeTtaib»
Hewmeramnsl, ux nonoxxenue B [lepuonnueckon
’ p bubnunorexa LIOK
20 CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.
https://m.edsoo.ru/00adb7e2
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
DuU3NYECKUE CBOMCTBA HEMETAILJIOB.
21 AnoTponusi HEMETaIOB (Ha IpUMEpe buGnuorexa [JOK
P PHMED https://m.edsoo.ru/00adfd9c
KHCIIOpOoJIa, cephl, hocdopa u yrieposa)
2 XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX bubnnorexa [JOK
COCTUHEHUN https://m.edsoo.ru/00ade64a
73 XuMudeckue cBOMCTBa a30Ta, (hocodpa u ux bubnnoreka [JOK
COE€IUHEHUN https://m.edsoo.ru/00adeea6
o4 XHUMHUYECKHUE CBOICTBA yriaepoaa, KpeEMHUS U bubmmoreka [JOK
HUX COeIUHEHUN https://m.edsoo.ru/00adfebe
75 [IpumeHneHne BaKHENIINX HEMETAJUIOB U UX bubnuoreka [IOK
COETUHEHUN https://m.edsoo.ru/00addfe2
O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
6 teme «Hemeramner». Beraucnenus mno
YPaBHEHUSIM XUMUYECKHUX PEaKUUi U
TEPMOXHUMHUYECKUE PACUETHI
[IpakTnueckas padora Ne 3. «Pemenune
27 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME
"Hemertammsr'"»
73 Kontponbnas pabota nmo temaM «MeTayisi» u
«Hemertab»y
29 Heopranuueckue u opraHnyeckue KUCiaOThI. bubmuorexa [IOK
Heoprannueckue 1 OpraHn4ecKue OCHOBAHUS https://m.edsoo.ru/ffOdfee2
AMdoTepHbIE HEOPraHUYECKUE U OPTaHUYECKHE
Potep P P Bu6nnorexa [IOK
30 coegnuHeHus. ['eHeTnyeckas CBs3b

HCOPraHNYCCKUX U OPIraHNYCCKUX BCILICCTB
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https://m.edsoo.ru/00aelc64




Poib xuMuH B 00€CIIEUEHUH SKOJIOTHYECKOM,

bu6nmoreka [IOK

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1 hits://m.edsoo.ru/00ae3£50
Pa3BUTUU MEAUIUHBI
[IpencraBnenus 06 06 a
32 HI?HI?H:IHB;( I;I[/)IgMHmH?IfHXO;IO };qolf}lfieﬂnﬂ 1 Bubmorexa OK
. https://m.edsoo.ru/00ae3f50
BOKHEUILIUX BEIIECTB
33 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB 1 Bubmorexa OK
https://m.edsoo.ru/00ae4270
bubnuoreka [{OK
34 XHUMUS H 3/I0POBBE HEIOBEKA ! https://m.edsoo.ru/00ae4270
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumusi, 10 xkmacc/ I'a6puensa O.C., OOmecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe ob6mectBo «M31aTenbcTBO
«IIpocsemieHue

* Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO « [PODAY»; AxuinonepHoe o61ecTBo «3naTenscTBo
«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Tectsl mo xumuu. 10 kinace: k yueonuky ['abpuensna O.C. "Xumus. 10 k1.
ba3zoBslii ypoBeHns" - Ps10oB M.A.

Xumus. 10 knacc. KoHTposibHbIE M TPOBEPOUHBIE pa0OThL. ba3zoBklil ypoBeHS -
I"abpuensn O.C.

Xumus. 11 knace. KoHTposbHbIE U TPOBEPOUHBIE PaOOTHI K YUEOHUKY -
I"abpuensaa O.C. ba3oBblif ypoBeHb.

COopHuK 335124, ynpakHeHui 1 TecToB 1o xumuu. 10-11 kmaccsl - Ps6oB
M.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/himija
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