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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOM ctangapTe COO, ¢ yuérom Konrenuu npemnogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin denepanuu Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieit ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHus Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XHUMHH C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENe U MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HM KaXI0ro uieHa oOmectBa. CoBpeMeHHas XMMHsS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P’KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHuH BeriecTB. CBeeHus 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKON CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBax U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUYECKUX MO3HIINM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TNOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEIHLHOM M MPAKTHUYECKOM JIEATETIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSTH €€ 115 TONMOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHuA (QUIOCOPCKUX UACH, TaKMX KaK: MaTepHallbHOE EIMHCTBO
HEOPTraHWYECKOT0 U OPraHUYECKOro MUpa, 0OyCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U PpEIICHUsS TPOTUBOPEUYHN MEXKIy HOBBIMU (haKTaMH € TEOPETHYECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpodieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcs MNPUHITHICE MNPOrPaMMON IO XHUMHUU TOJXOJbI K OIpPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uH(OpMaIuU, HEOOXOAUMBIX HJii TPUOOPETCHUS OTMbITa TMPAKTHIECKON U
UCCJIEIOBATENLCKONW JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COZIepKATEIIbHON XapaKTePUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOM KynbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IICJISIMH W3YYCHHUS TPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaK  BaKHEHUIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUECKHUX PEaKITHi, HEOOXOIUMBIX JIJIsI MPUOOPETEHNS YMEHUN
OpUEHTUPOBATLCS B MHUPE BEHICCTB M XUMUYECKUX SIBIICHUN, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA 1IeJIel U 3a/1ay U3y4eHUs
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroans B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE  CcoJepKaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHON OpraHu3aliy, BIIAJICIONIET0O HE HAaOOpOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMU
aKTUBHOTO MMOJYyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHMUSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeSATeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHanu3a U 00paboTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB HA OpPTraHU3M
4eJI0BEKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaAHUS, TIOTIOJIHEHUS SHEPTeTUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisietT 67 yacoB: B 10 kiacce — 33 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE TI0JI0keHUsA. CTPYKTYpHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHWYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BEIECTB, HAOIIONCHHE W OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuu TUAPUPOBAHMS, TAJOICHUPOBAaHUSA, THUApaTallid, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKME U XMMHMUYECKHE CBOWMCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

2a102eHUPOBAHUS U HUMPOBAHUS), NOJLyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.
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['eneTnueckasi CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMH K Pa3IMYHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTalUTUYECKUil), muposin3. I[IpomayKTs
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, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YT0JIb», MOJAEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJYKTA PEAKLMUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU METaJlJIaMHU,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprsa U 3TUIICHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOLIME s
KJ1acca KHCIIOT, peakiust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
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MOJIEKYJIbI, (PU3HUECKHe U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBiieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAONIOJCHHE U ONMHMCAHWE JEMOHCTPAI[MOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCICHUE aMMHUAYHBIM PAaCcTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(Il), B3zammopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHHE C 0o0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
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HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
00oJi0uKa. DHEpreTuueckrue ypoBHH, MOAYPOBHU. ATOMHBIE OopOuTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO0 OpOUTAIAM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOM TEOpPUEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKOM CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBsI3M (OOMEHHBIM W JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh

CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.
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[lonaTne 0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTraHWYECKOM M OPraHnYecKOM XHMHH. 3aKOH COXPAHEHMsI MAcChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHHE
xuMH4eckoro paBHoBecus. [Ipunnunn Jle [laTense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEHIECTB W MX IPEBPALCHMI:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3jiokeHUE NepoKCUuIa
BOJIOpOJIa B IPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPEebl PaCTBOPOB BELIECTB
C TOMOILbIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuérsl 10 ypaBHEHMSAM XUMHUYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuUMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HAIPSYKEHUI METaJUIOB.
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XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBI HM3Yy4YEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0Yei, KaYeCTBEHHBIE PEAKIIMU Ha KaTHOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX POMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCcKol XuMuM B 11 Kjacce OoCylecTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupuKaius, T[epUOJUYHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

@dusukKa: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.
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buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypcehl.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepPHAIIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolUMXcsi PYKOBOJCTBOBAThCSI B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHMHSI» JTOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Yarommxcs Mo peaju3aliy NPUHATHIX B 00IECTBE IEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

OCO3HaHUsI 00YYarOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPUECKOH JAESATEIbHOCTH MPHU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YUE€OHOU NEATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCca ¥ M03HABATENIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPENBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM UM YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKJAEHHOCTH B  OCOOOM 3HAUMMOCTH XHUMHHM JUII  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00€CTICUCHUU YCIOBUMN
YCTENTHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJiy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJIICHUN OKPY>KaIOIIET0 MHUpa U
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IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3lIMUHbIX cepax MpodhecCUOoHaTbHON
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HaYyYHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIICTCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,
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WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TpU pPEIICHUU Y4eOHBIX TMO3HABATEIHHBIX M MPAKTUUECKUX 3ajay, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH 1ETM U 3a/1a4W UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJCIIaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATLCS B PA3JIUYHBIX HCTOYHMKAX WHGoOpMau (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;
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(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUUYECKON
uHpoOpMalel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUE M MaTeMaTHYECKUE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKAa3bIBaTh  WJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO HCCIEI0BAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUM YYE€OHBIX UM UCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXx<aror:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOUMOM /JIsl pElIeHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETLHOCTh, XUMHUECKAast
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJISIpHAsS
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, pauKall,
HU30MEPUSl, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBO0POIbI, KHCIOPO U
a30TCoJIepKAIllME€ COEIUHEHHUSA, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMSI); TEOPUU M 3aKOHBI (TEOpHUs CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHMN S3bIK XUMHU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAHUM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYH) CHMBOJIUKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBaTh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WLUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAJJIC)KHOCTh H3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEIWHEHMS), JaBaThb KM Ha3BaHUS IO
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAJIbHbBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopManbaeru, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUECKHE
U XUMHYECKHME CBOWMCTBA THUIWYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJIECH, alleTHIeH, OyTaaueH-1,3,
MeTmiI0yTaaueH-1,3, 6eH305, METaHOII, ITAHOJ, STHIICHTJIMKOb, TJIULEPUH, (peHo,
aneTaabJerul, MypaBblHasl U YKCYCHasi KMCJIOTHI, TIIKOK03a, KpaxmaJl, [EJUII0I03a,
AMUHOYKCYCHasl KHCIJIOTa), WLTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWUMHUYECKUX PEAKUUA C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IpUMEHEHUE MPOIYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
pEeaKIuu MO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIb30BaHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaIleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyUEHUE
ATUJICHA U U3YYCHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEAKITUN OPTaHUUECKUX BEIIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMHA OETTKOB) B COOTBETCTBUU
C TMpaBWJaMHd TEXHUKH O€30MAaCHOCTH Mpu OOpaIieHUH C BEIIECTBAMH U
Ja00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCTIEpUMEHTa B (OpMe 3alucy YypaBHEHUM COOTBETCTBYIOUIUX PpPEAKIUM U
(GhOopMyIMPOBATH BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBa MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHOU Cpeabl, 0CO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST O0Y4aroONINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OPMUPOBAHUMU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHON
I'PAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUST MPAKTHYSCKUX 3a7a4 M AKOJOTHUCCKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO U MIPUPOTHON CpeIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHAYECKAsI CBS3b
(KoBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AJICKTPOJUTUYECKAST JIUCCOLIMALMS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiuk, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKUX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;
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c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATHA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEIIECTB U UX IPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAUHEHUAX PaA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPENEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux anmemeHtoB JI. M. MeHneneeBa, WCHONIB3ysS TOHSATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTU
WU3MEHEHHS] CBOMCTB XMMMYECKHUX DJIEMEHTOB U UX COEAUHEHUW IO IMEepuoAaM M
rpynmam [lepuoandeckoi cucTembsl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKkTepu3oBaTh (OMUCHIBaTh)  OOIIME
XMMHYECKHME CBOMCTBA HEOPTraHWYECKMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, TIOJTHBIE M COKpALIEHHBIEC YPABHEHUS PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPU KOTOPBIX ATH PEAKLIIMU UAYT 10 KOHLA;
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c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHUYECKHX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUNH 00 OOIIMX HAyYHBIX MNPUHLIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH Ia30B MPU
XUMHUYECKUX PEAKIUAX, MACChl BELIECTBA MM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJIATh MTPaBUJIa MOJIb30BaAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEHUE MEePOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peaklMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cyinbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEICTaBISTh PE3YyJIbTaThl XUMHUYECKOIO JKCIepuMEHTa B Qopme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBbI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI pecypenI
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUS OPraHUYECKUX COCTMHEHUN A. 3 1
M. bytneposa
Uroro no pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHBI 2
9 HenpenenbHble yriieBOAOPOIbI: aKEHBI, 6 I
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB U 3
uX rnepepadoTka
Hroro o pasaeny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yeckue coeJuHeHHs
3.1 Cnuptsl. @enon 3
319 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 |
CrnosxHble 3¢upsl
33 VYriesozsl 3 1
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Hroro no pazaeny 13
Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bosokna 1
Hroro no pazneny 1
OBHLIEE KOJIMYECTBO YACOB I10 1

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3akon
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1
Uroro no pazueny 13
Paznen 2. Heoprannuyeckasi XumMusi
2.1 Meraibl
2.2 Hemeramisl 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX )
’ BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiieckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenr
[IpenMeTt opraHuyecKkoil XuMuu, e€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHUE.
1 Teopus cTpoeHUs OpraHMYECKUX 1 04.09.2023
coequnennii A. M. Byrineposa, eé o
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuduxanu
) opraHuueckux Bemiects. Homenkiarypa |
(cucremaTHyecKasi) U TPUBHAJIbHBIE 11.09.2023
Ha3BaHUS OPraHMYECKHX BEIIECTB
3 BxonHast koHTpoJsibHAs paboTa 1 1 18.09.2023
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH DS 25.09.2023
5 Meran u 3TaH — npocTeunIme 1
MPEJICTAaBUTENIN ATKAHOB 02.10.2023
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 09.10.2023
OTWIIEH U IPONMIIEH — MPOCTEMIINE
7 1
MPEICTABUTENH AJIKEHOB 16.10.2023
2 [TpakTrueckas padorta Ne 1. «Ilonydyenue | |
STUJIEHA U U3YYEHHE €TO CBOWCTB 23.10.2023
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Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilonydenue
CUHTETHUYECKOTO KayuyKa 1 pEe3UHbI

13.11.2023

10

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.
AneTuieH — npocreimumi
MIPEACTaBUTENH AIKHHOB

20.11.2023

11

12

Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuu

ApeHbl: 6eH301 U TOIy0J. TOKCUYHOCTh
apeHOB

27.11.2023

04.12.2023

13

['enernueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM

11.12.2023

14

15

16

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
ra3sl, He(pTh ¥ MPOYKTHI €€ mepepaboTKu

[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:
HPUPOHBII ra3 U MOMyTHbIE HePTSIHbIE
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[ToBTOpeHue o 06001IeHNE MaTepHaa 1o

teme. KparkoBpeMeHHasi KOHTPOJIbHAS
pabota no pazaeny «YTIeBOIOPOABI»

18.12.2023

25.12.2023

15.01.2024

17

HpeI[eJ'II)HI)IG OAHOATOMHBIC CIIMPTHI:
MCTAHOJI X1 OTaHOJI. BOI[OpO,[[HaH CBA3b

22.01.2024

18

MHoroaroMHBIe CIIMPTHBI: 3TUJIICHTIINKOJIb
U TJIIMLICPHUH

29.01.2024

30




19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckre 1 XMMHUYECKHE CBOMCTBA,
pUMEHEHHE

05.02.2024

20

21

22

Anpaeruapl: GopMaIbaeTUI U
areTanbaerua. AleToH

OIHOOCHOBHBIE TIPEICIIbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAsI M YKCYCHasI

[TpakTrueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»

12.02.2024

19.02.2024

26.02.2024

23

CTeapI/IHOBaFI n OJICMHOBAas1 KMCJIOTHhI, KaK
NpEaACTaBUTECIIN BBICIINX Kap6OHOBI>IX
KHUCJIOT

04.03.2024

24

25

Mpb11a Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE

CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. [ UAPOIU3 CIOKHBIX

3¢upoB

11.03.2024

18.03.2024

26

XKupsr: runponus, npuMeHeHune,
Ouosaoruueckas poJib KUpPOB

01.04.2024

27

28

29

VYrieBoibl: cocTaB, KiacCUpUKAITHSI.
Baxneiimme npeactaBuTeNnu: TII0K03a,
bpykTo3a, caxaposa

Kpaxman 1 neirono3a Kak IpupoaHbIe
MIOJIUMEPBI

KoHnTtponbHas paboTa mo pa3aeny
«Kucnopoaconepxaiine opraHuuecKue
COEIMHEHUS

31

08.04.2024

15.04.2024

22.04.2024




30 AMUHBL: METHJIAMUAH U aHWUJINH

27.04.2024

AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS
OpTraHUYECKUE COCAUHEHUS, UX

31 Ouojioruueckoe 3HaueHue. Ilenruas.
benku xak npupoaHsie
BBICOKOMOJICKYJIIPHBIC COCTUHEHUS

06.05.2024

OCHOBHBIE TTIOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUIA.
32 OCHOBHbBIE METOJIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSTMHEHUI.
[TnacTMaccel, Kaydyku, BOJIOKHA

13.05.2024

Hroroas koHTpoIbHAs paboTa 3a Kypc
xumuu 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

33

33

32

20.05.2024




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOH(PUTYpaIus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCAUHCHUM
10 TPYIIAaM U Iepuogam. 3HauYeHue
MEPUOUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,

eé BUBbI, MCXaHU3MBI O6pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTb.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B pacTBOpE

33




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAs JUCCOLUALMA.
[TonsiTue o BogopoaHom nokasareine (pH)
pactBopa. Peakuyuu noHHOTO OOMEHa.
I'maponu3s opraHnyeckux u
HEOPraHMYECKUX BEIIECTB

OKHUCIUTENIbHO-BOCCTAHOBUTEINIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMMHUI

14

Mertamisl, UX MOJOKESHUE B
[Teprnonnueckoi cucTeMe XUMHUYECKUX
anemenToB 1. . Menaeneesa u

34




O0COOCHHOCTH CTpOCHHUs aToMOB. O01Ine
¢du3nveckre CBOMCTBA METAIIIIOB

15

16

17

CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN
PAI HaIIPSKEHUN METaJIOB
XHUMHUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIUHEHUN

18

19

20

21

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTueckas paborta Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Metamabi»"

Hemeranbl, UX MOJI0XKEHUE B
[Tepuomuieckoit cucTeMe XUMUYECKUX
sneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB
dusnyeckre CBONCTBA HEMETAILIOB.
ANOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIMHEHUH

23

24

XuMHuecKue cBoiicTBa a3oTa, pocodpa u
AX COeINHEHUH

XHUMHUUYECKUE CBOMCTBA yIiIepoJa, KpEMHUs
U UX COSTUHECHUN

35




25

[IprMeHeHne Ba)KHEMIIMX HEMETAIUIOB U UX
COCIMHEHUN

26

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

27

28

[TpakTuueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemertambi"»

KoHTposbHas pabota 1mo Temam
«Mertamiae» n «Hemeramisry»

29

Heopranuueckue u opranuueckue
kucinoTsl. Heopranunueckue u
OpraHUYeCKHe OCHOBAHUS

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAuHEeHus. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

POJ'II) XUMHUU B O6€CH€'—ICHI/II/I
9KOJIOTHYECKOH, SHEPreTHIEeCKON U
MUIIEBON 0€30MacCHOCTH, PA3BUTHHI
MCIOUIIUHBI

32

33

[TpencraBienus o0 OOIMMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO OTYYEeHUS
BaKHEHIIINX BEIIECTB

Yenosek B MHUPE BCIIECCTB U MATCPUAJIOB

34

XHUMHMS U 300pOBbE YEIIOBEKA

36




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

3 4
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A.,

AxnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJISA

Xumus. bazoBeiit ypoBeHnsb. 10 kiace. YueOnuk (aBtop O.C. I'abpuensn). 208
C.

Metoauueckoe nmocooue. bazoseiit yposens. 10 kiacc (atopsl O.C.
["a6puensn, C.A. Cnaakos). 192 c.

Kuwura qst yuurens. ba3zoseiil ypoens. 10 knacc (aBtopsl O.C. I'abpuensH,
N.T". Octpoymos, C.A. Cnaakos). 240 c.

Pabouas tetpans. bazoBeiit yposens. 10 kiacc (aBTopsl O.C. I'abpuensiH,
C.A. Cnagkos). 144 c.

KoHnTposnbHbie 1 poBepouHbie paboThl. ba3oBsiii ypoBeHb. 10 kimacc (aBTOpbI
O.C. I'abGpuensu u ap.). 256 c.

Opranuueckast XMMUs B TECTaX, 3a7ja4axX 1 ypaKHEHUAX. ba3oBbIi ypOBEHb.
10 xnacc (aBTopsl O.C. I'abpuensia, N.I'. Octpoymos, E.E. Octpoymona). 400
C.

XUMHUECKUI SKCIIEPUMEHT B 111KoJie. ba3oBbiii ypoBenb. 10 kinacc (aBTOpbI
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O.C. I'abpuensn, JLI1. Batnuna). 208 c.
Terpanb Il OLIEHKW Ka4eCcTBa 3HAHWM MO XUMuU. ba3oBbiil ypoBeHb. 10
kiacc (aBropel O.C. I'abpuensn, A.B. Kynosa). 112 c.

Xumusi. bazoBeiit ypoBeHnsb. 10 kiacc. DnexkTpoHHas popma yueOHUKA.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

NHTepHeT-pecypchl HA pyCCKOM SI3BIKE

http://www.alhimik.ru [IpeacraBnensl cienyromme pyoOpruKu: COBETHI
a0UTYPHUEHTY, YUUTEIIO XUMUHU, CIPABOYHUK (OYEHB OOJIbIIas 0I00pKa
TaOJIUI] ¥ CIPAaBOYHBIX MaTEPUAIOB), BECENas XUMHsI, HOBOCTH, OJTUMITHA/IBI,
KyHCTKamepa (Macca UHTEPECHBIX HCTOPUUYECKUX CBEJCHUI).
http://www.hij.ru Xypran « Xumus 1 )Ku3HbY» MOHATHO M 3aHUMATEIHHO
pacckasbIBaeT 000 BCEM MHTEPECHOM, YTO IIPOMCXOAUT B HAyKEe U B MHpE, B
KOTOPOM MBI JKABEM.

http://chemistry-chemists.com/index.html DnexTpoHHsIii )KypHan «XUMUKH U
XUMHSI», B KOTOPOM TIPEICTABICHO MHOYKECTBO OMBITOB IO XHUMHH,
3aHUMaTeIbHON MH(POPMAITUH, TO3BOJISIIOIICH YBIEYh YYEHUKOB
HKCIIEPUMEHTAJIBHON YacThIO MPEAMETA.

http://c-books.narod.ru BceBo3morkHas muTeparypa mno XumMumu.

http://www.drofa-ventana.ru 3BecTHOE H31aTENBCTBO YUEOHOM JTUTEPATYPHI.
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HoBuHKY HayYHO-TTOMYJISIPHBIX U 3aHUMATEIIBHBIX KHHT TI0 XHMHH.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBINA TOPTAT
CO CCBUTKaMH Ha 00Pa30BaTEIbHBIC CAUTHI IO XUMUH.

www.periodictable.ru COopHuUK cTaTell 0 XUMHUECKHUX 3JIeMEHTaX,

HHHIOCTpHpOBaHHBIfI OKCIICPUMCHTOM.
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