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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
obpazoBarensHOoM ctangapTe COO, ¢ yuérom Konrenuuu npemnoiaBanusi yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/I0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH LIEJICH,
CoJlep KaHMsl, pe3yJabTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM OJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YeJI0OBEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro o0111ero 00pa3oBaHus CpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAENIEHbl B MPOrpaMMe MO XUMHUHU C
y4€TOM Ccreuu(pUKd HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHUU MPUPOILI U B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUYETOM OOIIMX IEeH W MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXarolleM MHUpE KaK O €IWHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJENCTBYSl C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajna
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYMBOTO PAa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisomuM  IpeaMeTa  «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHu4ecKas XuMus» cQopMupoBaHa B MporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MpEACTaBICHUM O CTpOeHNH BelllecTB. CBeleHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHUYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  I[OJy4arOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUYECKO peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHudeckas
XUMUs» OOyYarolmMUMCsl TMPEIOCTABIISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOO0JIOTMYECKUX TMO3UITUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01IaromIeH 10 0OBICHSIONICH 1 MPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
coJlep KaHusi, UMEIOIIMMHU KYJbTYPOJIOTUYECKUA M TPUKIAJAHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUI XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOiieMax, CBA3aHHBIX C XUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U IPUMEHSITH €€ JJIs TONOJHEHUSI 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HUCCIIEN0BATEIbCKUX 3a1a4u. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOT0 U OPraHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYUI MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATU3ALMU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIONINX 0a30BO€ 3HAYCHHE [T pa3IMUHbIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluu, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
VCCJIEIOBATENBCKON JI€ATENIbHOCTH, 3aHMMAIOLIEN BAa)XKHOE MECTO B IMO3HAaHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpaszoBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, P ONPEICTICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO MPU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpeMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISIMH HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC MOHATHS, (yHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BUTHS M CTAHOBJICHUS,

o (opmMupoBaHuE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOMAX MO3HAHUS
BEIIECTB M XUMHYECKUX PEaKITNil, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS YMEHUN
OpUEHTUPOBATHCS B MHUPE BEHIECTB W XUMUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpaMMe 1o XUMUHU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMH B CHUCTEME CpefHero oOriero oOpazoBaHus. Ceroms B
MIPETIOIaBaHAH XUMHUHU B OOJIBITICH CTETICHH OTAAETCS MPEANOYTCHNUE TTPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHu3aliy, BIIAJICIONIET0 HE HaOOpOM
3HaHWHM, a (DYHKIMOHAJIHLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMCHHSIMHU
aKTUBHOTO MMOJyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHHUSI
MPAKTUICCKUX 3a]1a4.

B cBs13u ¢ 3TUM TIpu U3yUueHUU TIpeIMeTa « XUMHUS) JOMUHHUPYIOIEE 3HAUCHHE
MPUOOPETAIOT TaKKE 1SN U 3a7a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUsX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3IMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMBIX ISl IPUOOPETEHHS OTIBITA JISATEILHOCTH, KOTOPast 3aHUMAET BaXKHOE
MECTO B TO3HAHWW XHMHH, a TaKKe JUIsI OINCHKH C TO3HMIMKA SKOJOTHYCCKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE II03HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYAJbHBIX U TBOPUYECKHUX
CHOCOOHOCTEN 00yJaromMXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU [TOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUYECKOTO CO/ICPKAHMS,

(opMUpOBaHKE U PA3BUTHE Y OOYUAIOIIUXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaromuxcsi YOEXIEHHOCTH B T'yMaHUCTHYECKON
HAIpaBJIEHHOCTU XUMHUU, €€ BAXKHOM pONM B PEHICHUU IJI00aNbHBIX MNpoOiIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJIE M CBOEMY 3[0OPOBBIO, a TakKe MPUOOPETEHHs OMbITa
UCIIOJIb30BaHUsl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYalUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.

B yueOHOM 1ulaHe cpenHero ooOmero o0pa3oBaHUS YUEOHBIH MpeIMET
«XUMUS», W3y4aeMblil Ha 0a30BOM YypOBHE, SIBISIETCA OOA3aTENbHBIM Y4EOHBIM
IPEIMETOM.

OO1ee yncno 4acoB, OTBEAEHHBIX JJISl U3YYEHUsI XUMUH, Ha 0a30BOM ypOBHE
cpeaHero obmero oopazoBaHus, coctaisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezemro), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHeHnid A. M. bytieposa, € ocHOBHbIE M0O0XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYeCKUX BemecTB. [oMonorus, wuzomepusi. XHUMHUYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYeCKUX COEAMHEHMM (CUCTEeMaThueckas) ¢ TpHUBUAJIbHbIC Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHUYeCKHX BEHIECTB, HAOIOJEHUE UM OIUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIMICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

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

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

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIMIN MpeACTaBUTENh AJKHHOB: COCTaB, CTpOeHHE, (U3UUYECKHE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue,  ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYyeHue u npumererue. TOKCUIHOCTb apEeHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IUMYHBIM
KJIACCaM.

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

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLICHUN:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTe»
U «YTOIb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJICHUE PAKTUYECKON pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBrEe MEeTaHOIa U ATaHOJIa HA OPTraHNU3M YEJI0BEKA.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM 4enoseka. [[puMeHnenne rmunepruHa u STUIIEHTJIMKOJS.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anmpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJyUYEHHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MTpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3nUecKre 1 XUMUYECKUEe CBOMCTBA (CBOMCTBA, 00IIMe s
KJlacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEJCTAaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb KUPOB.

VYrneBonpl: coctaB, kiaccuuUKaluUs ~ yrieBojoB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHuE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHHUE, OMOIOrnYecKast poJib.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmana H
neunono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aWMOJICHCTBHE TIIMICPUHA C
ruapokcuom menu(ll)), anpaerunnos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
IIPOBEICHHUE NMPAKTUYECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOJYKTOB PEAKLIUN).

A3oTcoeprkalue OpraHu4eckKue COeTMHEHMS.

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHnYecKue coeAuHeHs . PU3ndyeckue u
XMMHYECKHE CBOMCTBA aMHHOKMCIOT (Ha mpuMepe rmuuHa). buonormueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHME CBOWMCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallEHUil:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMH OETIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3AIUS U MOJTUKOHEHCAIHS.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpallECHUi:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXIpeaAMETHBIX CBSA3E€M IPU U3YYEHUHU OPTaHUYECKON XMMUU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-



HAYYHBIX MOHATUH, TaK U TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHSsl, aHAIM3, CUHTE3, KiacCH(UKAINS, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

dusuka: MaTepus, OSHEprus, Macca, aToM, OJJIGKTPOH, MOJIEKYJIa,
OHEPIreTUYECKUN YpPOBCHb, BEIICCTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BEIICCTBA, (PU3MYCCKHUE BETUIUHBI M STUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
doTocuHTE3, OWOJOTHYECKH AaKTUBHBIC BellecTBa (OCIKH, YTJIEBOIBI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMAaeMbIC, TOIUIHBO,
pPECYpCHI.

TexXHOJIOTHS: THINEBbIC MPOJYKThI, OCHOBBI pPAIMOHAIBHOTO ITHUTAHHUS,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3akoH u [ leproanueckas cucreMma XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M [leproanyeckoil CUCTEMBI
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue MepUoANYECKOro 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHOW XWMHYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. | UMbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.



[lonatne o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPraHUYECKHX BEIIECTB. [E€HETMYECKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU NTPU XUMUUYECKUX PEaKIIHIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponutuyeckas nuccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HaOIIoJIeHne U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C IOMOIIBI0 YHUBEPCATLHOTO UHINKATOPA, PEAKIIUU MOHHOTO 0OMEHA), TPOBEICHHE
MPaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

Pacuérnbie 3anaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peaKIuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJoOr€HOB, CEpPbl, a30Ta,
dochopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuognyeckont cucreMe XUMHMYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mue gusnyeckue cBoicTBa MetamuioB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIJIOB.



XUMUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, allOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJCHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WM 00bEMaA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00€CTI€UEHUU SKOJOTUYECKOM, IHEPTreTUYECKON U TMHUIIEBON
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB U MaTE€pUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepuasbl, KOHCTPYKIMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCIIOIH30BAHUS MTPENapaToB OBITOBOM XUMUU B
MTOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuKa: MaTepus, SHEPTUsl, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.



buonorus: kineTka, opraHu3M, OJKOCHCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
peCypchl.

TexHoynorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeaMeTHbIM). HaydHo-meToguyeckoil OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeaMeTra «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpa)karoT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYaIOUIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BBIMOJTHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOWICHUS K HWCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yiIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaAIlUH, CBSI3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEHICHUM MPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

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

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHHUSA AaKTHMBHO TMPOTUBOCTOSTH UACOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

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

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBbIIIJIECHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOMU
[UBWIM3ALMH: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCIECYCHUH YCIOBUN
YCHEUTHOTO TPY/Ia U AKOJOTUUECKU KOM(POPTHOM KU3HH KAXKIOTO YjieHa 00IIeCTRa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIS aHAIU3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MUpPA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IENTBIO MTOTyYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caMo0Opa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI
JESITEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIE TS dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaronXxcs;
COCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
HeCTBUAMM:

1) 6a3oBble JJOrH4YecKmne JelcTBUSL:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHW W YCTAHABIMBATH UX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

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

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXKIeHUs (MUHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XUMU4ecKas (popmyiia, ypaBHEHHE XUMUYECKON peaKkIuu
— MpPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENTLHO C(OpPMYyNIHUpPOBAaHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMylIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATETbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEPKaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIlUM, HEOOXOAUMOW JUIS BBINNOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(pOpMaIMel: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

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

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajln3alud y4eOHOro mpoekTa u (PopMyIUpOBaTH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENIFHO TIJIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ }exTuBHBIN crnoco0 HMX pemeHus ¢ y4ETOM TMOJy4YeHUS HOBBIX 3HAHUUA O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

cOpPMHPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XMMUU B TIO3HAHUH SIBJIEHUI IPUPOJIBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] TPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOHON Cpeie;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATaIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAsS
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paaIuKal,
M30MEpPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOJEpIKAIME COCAUHEHUSA, MOHOMEp, IIOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSI); TEOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE MOHUMAHUSA NPUYMHHOCTH WU CUCTEMHOCTH XHMHUYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE NPU3HAKKA TOHATHIA,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHITUSA MPH
ONMCAHUU COCTABA, CTPOCHHUS U ITPEBPALIEHUN OPraHUYECKUX COCIUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3rOTaBJIMBATh MOJEIM MOJIEKYJI OPTAaHUYECKUX BEILIECTB JJI WJUIFOCTPALMUA UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OPraHUYECKUX BEIIECTB M0 HMX COCTABY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoir HomeHkiatrype (IUPAC), a Takke NPUBOIUTH TPHUBHAIBHBIE
Ha3BaHMS OTACJIBHBIX OPraHWYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManabaeru, areTaibIAerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniecTB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHHUSI MACChl BELIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTmi0yTaaueH-1,3, 6eH30J1, METaHOII, ITAHOJ, STHUJICHTJINKOJb, TIULEPHH, (HEHOI,
aleTanbeTu, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, Kpaxmal, LeJI0103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIUNA C HCIOIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA Ta3, Yrojib), CIOCOOBI UX MEPEPaAOOTKU U MPAKTUUYECKOE
IPUMEHEHUE IPOAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIEHUS [0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEeakLUK 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WJIH [IPOJYKTOB PEAKIUN);

c()OPMUPOBAHHOCTh yYMEHMH BJIAJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METOJIaX HAayYHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XMUMHUU IPU U3yUYEHUHU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBbIE XWMHUYECKHE 3HAHUS Uil MPUHATHS pEUIeHUud B
KOHKPETHBIX JKU3HEHHBIX CUTYyallMsIX, CBSI3aHHBIX C BeIIECTBAMHM U HX
IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpallIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIbITOB;

C(OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUHN
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUHU, MTOTYUEHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypanus OeJIKOB MPU HArpEBaHUH, IIBETHBIC PEAKIIUKA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKM O€30MacHOCTHM MpH OOpalleHWd C BEIIeCTBAMU H
7a00paTOpHBIM ~ 000PYZOBaHHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alHuCH ypaBHEHUH COOTBETCTBYIOLIUX pEAKIUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
1EJIeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsATh Ha mpumepax CrnocoObl
YMEHBIICHUSI W TMPENOTBPALICHUS KX BPEIHOIO BO3JCHUCTBUS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImias U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIA XUMUU B MIO3HAHUU SIBICHUM TPUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMUYCCKUI 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBSA3b
(KoBaJIeHTHas, MOHHAs, METAJUTMUYECKasi, BOJIOPOJIHAS ), KPUCTATUTMYECKAsl PEIIETKa,
TUMBl ~ XUMHUYECKUX  PEAKLHM, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pPEakiuyd, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAllle B OCHOBE MOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpHbIC MPU3HAKU TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
cocTaBiieHuss (QopMysn BEIIECTB M  yPaBHEHMM XUMHUYECKUX  PEAKIUH,



cucremaruieckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHak, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTENICHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BeElIecTBa (aTOMHAas, MOJIEKYJsipHas,
WOHHAsl, METAJUIMYECKAs), XapaKkTep Cpelpl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTteMsl
xumudeckux siemeHToB JI. M. MeHneneeBa, WCIONB3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», 00BACHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COCJUHEHUM IO MEpPUONaM U
rpymnmnam llepuoanueckoit cucremsl xuMmuueckux anemeHToB [1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHUYECKON CBSI3M MEXKIYy HEOPraHU4YEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IUYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
adekTy peaknuu, U3MEHCHHIO CTEICHEW OKHCIICHHUS JJIEMEHTOB, OOpPaTUMOCTHU
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



cOPMHPOBAHHOCT, YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctus (nmpunuu Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeKalie B OCHOBE IMPOMBIIIICHHOTO MOMYyYeHHUs CEPHON KHCIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPON3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACcCOBas JI0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMHYECKUX PEaKIHAX, MAacChl BEIIECTBA WM 00BEMa Tra3oB MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOUIUX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOoCy/Iol U JTa0OpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIIMSMHU TIO BBITOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCMIEPUMEHT (pa3lIoKeHHE TMEPOKCHIa BOJOPOAA B MPUCYTCTBUM KaTaau3aTopa,
OTpEe/IeTICHNEe CpEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pPEaKIIvH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
Temam «Metamie» U «HemeTamasl») B COOTBETCTBMM C MpaBWJIAMU TEXHUKHU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITNi U POPMYIUPOBATH BHIBOIBI HA OCHOBE ATUX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyH W3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1EJeCO00pa3HOro TMOBEACHUsI B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYXKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OTMAaCHOCTh BO3/ICHCTBUS HA JKMBBIE OPTaHU3MBI OMPEIEIEHHBIX BEIIECTB, MOHNMAsI



cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIICHUS H
MPEeI0TBPAIICHUS X BPETHOTO BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENbIX M CIa0OBHIAIIMX OOYYaIOIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HaumenoBanue KoaunuecTBo OcHOBHBIC BUJIBI ACATCILHOCTH
/I pa3zesioB U TEM JacoB [Iporpammuoe conepikanue 00yJaromuxcs
y4eOHOTr o IpeameTa

Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYECKO XUMHH

1.1 | [Ipeamer 3 [IpenmMeT opraHn4eCcKON XUMUU: PackppIBaTh CMBICIT N3y4aeMBbIX
OpraHN4eCKON XUMHUH. €€ BO3HUKHOBEHHE, PA3BUTHE MOHATUM (BBISBJISATH UX XapaKTEPHBIC
Teopus cTpoeHust Y 3HaYEHUE B MOJYyYEHUN HOBBIX MIPU3HAKH ), YCTAHABIUBATH UX
OpraHUYECKUX BEILIECTB U MATEPUAJIOB. B3aMMOCBS3b.
COEIMHEHUI Teopust CTpOCHHS OPraHUIECKUX [IpuMEHATh OJIOKEHUS TEOPUU

A.M. bytneposa

coenuHenu A.M. bytneposa,

€€ OCHOBHBIE MMOJIOKECHUS.
CtpykTypHBIE POPMYJIIBI OPraHUUECKUX
BemecTs. ['oMonorus, nuzomepus.
XUMHUECKAs CBSI3b B OPraHUYECKUX
COEMHEHUSX: KPATHBIE CBSI3H,

G- U TT-CBA3H.

[IpencraBnenue o KiaccupuKanum
OpPraHUYECKUX BEIIECTB.
HomenknaTtypa oprannaeckux
COCIMHEHUH (CUCTeMaTHYeCKast)

Y TPUBUAJIbHBIC HA3BAHUS BAKHEUIIINX
MPEJICTABUTEINIEN KJIACCOB OPTraHUYECKUX
BEILIECTB.

CTPOEHHUS OPraHNYECKUX BEUIECTB
A. M. byTtnepoBa it 00bSICHEHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT UX
COCTaBa U CTPOECHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJIEHUSI MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpAIIeHHOH ) (POopMYIT OPraHUYECKUX
BELIECTB.

OnpenensaTs BUIbl XUAMUYECKOH CBSI3U
(ouMHApHBIE, KPATHBIE) B OPTaHUYECKUX
COEIMHEHUSX.

PackpsIBaTh poJib OpraHU4E€CKON XUMUHU
B IPUPOJIE, XaPAKTEPU30BATh €€
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JKCrepUMeHTATbHbIE METO/IbI
H3Y4YeHMs BellleCTB U MX NMpeBpalleHuii:
e JleMOHCTpauu:

— O3HaKOMJICHHE ¢ 00pa3amMu
OpraHUYeCKUX BEIECTB U MaTepUaTaMU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIICHUTO
OpraHUYECKUX BEIECTB IMPH HArPEBaHUU
(rutaBieHue, 0OyTIMBaHUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJICTMPOBAHUE MOJIEKYT
OpraHUYECKUX BEIIECTB

3HAYCHHE B KU3HU YEJIOBEKA,
WLTIOCTPUPOBATH CBA3H C APYTUMU
HayKaMH.

HabGnronaTe 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIE OMBITHI; TPOBOAUTD
U OIKCHIBATh TAOOPATOPHBIE OIBITHI

U TIPAKTUYECKUE pabOThI

Hroro no pazgeny

Pa3znen 2. YriaeBoaopoasl

2.1 | IlpenenbHbIc AJIKaHBI: COCTaB U CTPOCHUE,
YIJIEBOJIOPOABI — TOMOJIOTUYECKUH psisl. MeTaH U 3TaH —
aJIKaHbI MPOCTEUIIINE MPEICTABUTEIH AJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
dbuznyecKkre 1 XUMUYECKUE CBONCTBA
(peakiuu 3aMelleHus U TOPEeHus),
HaxO0XJICHUE B IIPUPOJIC, TOTyUYCHHE
U TIPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOEHUE,
YTIIEBOJOPO/IbL: TOMOJIOTUYECKHM P, DTUIICH —

aJIKCHBI, aJIKAJIUCHBI,
aJIKUHBI

MPOCTEUIINH MPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA

PackpbiBaTh CMBICIT U3y4aeMBbIX
MOHSTUH (BBISBIISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABINBATh UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHSATHS

MIPHU ONTMCAHUM COCTaBa, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKUX
COCIUHCHU.

Hcronp30BaTh XUMUYECKYIO CHMBOJIHKY
JUISI COCTABIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpAIIeHHOM ) (hOPMYJT OpTaHUUYECKUX
BEILIECTB.
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(peakuuu TUAPUPOBAHUS,
rajoreHUpPOBaHMS, THIPATALIUH,
OKHCIICHUSI ¥ TIOJIUMEPU3ALIUHN )
Hax0JICHUE B IPUPOJIE, OTyYCHUE
U TIPUMEHEHHUE.

Anxamauensl: OyranueH-1,3

1 MeTWIOyTagaueH- 1,3, XuMuueckoe
CTPOEHHUE, pEaKIUs MOJIMMEpU3aLINH,
MIpUMEHEHHUE (1711 CUHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

ANKHMHEBI: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
AIETUJIEH — POCTEUIITNI
MPEJCTAaBUTEINb AJTKUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3NYECKUE
U XMMUYECKHE CBOMCTBA (pEeaKuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHUs ), HAXOXKICHUE
B IIPUPO/IC, TTOTYUYEHUE U TPUMEHEHUE

2.3

ApomaTtuyeckue
YTIIEBOIOPOABI

ApeHbl: 6EH30J1 ¥ TOTYOJI, COCTAaB,
XUMHYECKOE CTPOCHUE MOJIEKYII,
(br3MYeCcKue 1 XUMUYECKHUE CBOMCTBA
(peaxkuuu rajJjoreHUpOBaHUS

¥ HUTPOBAHMSI ), TIOJTy4YCHUE

U npuMeHeHne. Biusaue 6enzona

YcraHaBiauBaTh NPUHAIIC)KHOCTD
BEILIECTB K OIMPEEICHHOMY KJIacCy
YTJIEBOJIOPOIOB MO COCTABY

U CTPOCHUIO, Ha3bIBATh MX

10 CUCTEMATUYECKO HOMEHKIIATYPE;
MIPUBOJINUTH TPUBUAILHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YIJIEBOJIOPOOB.

OrnpenensaTh BUIbl XUMUYECKOU CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTeprU30BaTh 3aBUCHMOCTh
PEaKIMOHHOMN CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHHUE,
npUMeEHEHUe, PU3NIECKHe

1 XUMHUYECKHUE CBOMCTBA, Ba)KHEHIIINE
CIIOCOOBI MTOTYYCHUS TUITHIHBIX
MIPEJCTABUTENICH pa3IMYHBIX KJIACCOB
yII€BOAOPOAOB (MeTaHa, ITaHa,
ATUJICHA, alleTuiIeHa, Oyranuena -1,3,
OeH3071a, TOJIyoJ1a).

BBIABISATh TEHETHYECKYIO CBSI3b MEXKTY
YTIIEBOJOPOIAMH | TIOJTBEPKIATH €€
HaJIM4KUE YPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKHIX
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Ha OpraHu3M YesioBeka. ['eHernueckas
CBSI3b YIJIEBOJOPOJIOB

2.4

[Tpupoiabie
VCTOYHHUKHU
YIJIE€BOAOPOI0OB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHBIE
ra3el. HeTh 1 ee npoucxoxaeHue.
Crioco6s1 iepepaboTku HeDTH:
NIEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanutuyeckuid). [TpoayKTel
nepepaboTKU HEPTH, UX TPUMEHEHUE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBIl yroyib ¥ IPOyKTHI €T0
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
N3y4eHHs BelleCcTB

U UX NPeBpalleHu:

e JleMOHCTpaLuu:

— komtekuuu «HepTe» u «Yromby;
Buaeo(pparment «Bynkanuzanus
PE3UHBD).

e JlaGopaTOpHBIE OTIBITHI:
KaueCTBEHHOE OIPEAEIICHUE yriepoaa
Y BOJIOPOJIa B OPraHUYECKUX
BEIIECTBAX;

O3HAaKOMJIEHHUE C 00pa3iaMu
IJ1aCTMAcCC, Kay4yKOB U PE3UHBI;
MOJEJINPOBAHUE MOJIEKYJT
YTJIEBOAOPOIOB U
rajIoreHONPON3BOAHbIX.

peakInii C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYIL.
XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOIOPOJAHOTO CHIPhS (HEPTD,
NPUPOIHBIN ra3, yroyb), CiocoObl UX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0Jy4aeMbIX MPOAYKTOB.
Hcronbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
Ha0JII0/ICHUE U ONIMCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U TIPaKTUYECKHE PabOThI).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJIHEHHUSI JTAOOPATOPHBIX OMBITOB
Y MPAKTUYECKUX padOT MO MOJIYYEHHUIO
Y U3YYEHUIO OPTaHUYECKUX BELIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOLMX PEAKLINI
U JIeJIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOAUTDH BBIUUCIICHUS

JUTSL OIIpEeIeNIEHUSI MOJIEKYJIIPHOM
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e [IpakTrnueckue padoOThI:

Ne 1. TlonyuyeHue 3TUIEHA U U3YUYEHUE
€ro CBOMCTB.

e PacueTHble 3a1a4u:

OIIpE/IeTICHUE MOJIEKYJIISIPHON
(opMyJIbl OPraHUYECKOTO BELIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX IJIEMEHTOB;

pacyeTsl 110 YPABHEHUIO XUMHYECKOU
peaxkuuu

(opMyJIbl OPraHUYECKOTO BEILIECTBA,
10 YpaBHEHUIO XUMUYECKON PEaKIINU.
CaMOCTOATENBHO ITAHUPOBATH

Y OCYILIECTBJISATH CBOIO IIO3HABATEIIBHYIO
NESITENIbHOCTD; MPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBON y4eOHON
JeSITETbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:ka

e OPraHu4eCKue COCAUHCHUA

3.1

CrupTtsl. Denon

3

IIpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ ATAHOJ, XUMHUYECKOE
CTpOCHHE, PU3NIESCKHE K XUMUYSCKUE
CBOMCTBA (pEAKLMH C aKTUBHBIMU
MeTajlaMH, TaJJOT€HOBOIOPOIaMHU,
ropeHue), npumeHenue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa U ATaHOJIa Ha OPTaHU3M
YyeJIOBEKa.

MHOroaToOMHbIE CHUPTHI: ATUICHTJIUKOJIb
Y TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
dbu3nyecKkre 1 XUMUYECKUE CBONCTBA
(B3auMoOIeMCTBHE CO MICTOYHBIMU
MeTajlaM1, KaueCTBEHHAs peaKiius
Ha MHOTOATOMHBIE CITUPTHI).

PackpbIiBaTh CMBICI H3y4aeMbIX
HNOHSTUMN (BBISBIISITh UX XapaKTEPHbIE
NPU3HAKH), YCTAaHABJINBATH UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOILIME MOHSTHUS

IIPU ONTMCAHUH COCTaBa, CTPOCHUS

Y TIPEBpAIICHUN OPTaHMYECKUX
COCIUHCHU.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY
JUTSL COCTABJICHUSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOM,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BEIIIECTB.

YcraHaBaMBaTh NPUHAIEKHOCTh
BEIIECTB K ONPECIIEHHOMY KJIacCy
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PU3HO0JIOrNYECKOE IEVCTBUE

Ha OpraHu3sMm yesnoseka. [ [pumenenune
TIALEPUHA U STUJICHIJIMKOJIS.
®enoi. CTpoeHHE MOJIEKYJIBI,
(r3HYEeCcKue 1 XUMUYECKHE CBOMCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
($hU3M0I0TNYECKOE ICUCTBUE

Ha OpraHMu3M 4desioBeka. [Ipumenenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIE KUCTOTHI.
CrnosxHble 3pupbl

Anpaerunsl: GopMalibIerua

Y alleTaJIbJAET U], XAMUYECKOE
CTpoeHue, PU3NYECKUE U XUMUYECKUE
CBOMCTBA (peaKIUU OKUCIICHUS

Y BOCCTAHOBJICHUS, KAUECTBEHHbBIE
peakium), NoJiy4yeHue

Y IPUMEHEHHE.

OIHOOCHOBHBIE MPEAEIIbHbBIC
KapOOHOBBIE KUCIIOTHI: YKCYyCHasI
KHCJIOTa, XUMUYECKOE CTPOEHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oO1re cBOMCTBA KUCJIOT, PEAKIIHS
TEpUPUKALINN), TOJTTyYCHHE

u npuMeHenue. CTeapuHoBas

Y OJICMHOBAs KUCJIOTHI KaK
MPEACTABUTENHN BBICILIUX KAPOOHOBBIX
KHCJIOT.

Mpblla Kak coM BBICIIUX KapOOHOBBIX

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
M0 CHCTEMAaTHYE€CKO HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJIEJbHBIX MIPEICTABUTENIEH
KHUCJIOPOJICOJICPKAIINX COCTUHEHHUIM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GUu3ndecKue

Y XUMHUYECKHUE CBOMCTBA, BaKHEUIIINE
CIIOCOOBI MOTYYEHUSI TUTUYHBIX
MPEACTABUTENEH pa3IMYHbIX KJIACCOB
KHCIJIOPOACOIEPKAIINUX COCTUHEHNN
(MeTaHoOJIa, ATAHOJIA, TJIMIIEPUHA,
denouna, hopmanbaeruma,
aneTanbAerua, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
LEJUTI0JIO3b1); BBISIBISTH T€HETUYECKYIO
CBSI3b MEXK]ly HUMU U MOJTBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKINI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOEHHUE U TPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

JUIS1 dKUBHEJEATEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh ONACHOCTb BO3JEHCTBUSA
Ha YKUBBIC OPTaHU3MbI OITPEACICHHBIX
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KHCJIOT, UX MOIOIIIEE JEICTBHE.
CrnosxHble 3(hUpbI KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCJOT.

[Munponu3 coXHBIX A3UPOB.

JKupsbl Kak IpoU3BOAHBIE TIULEPHHA
Y BBICIINX KAPOOHOBBIX KUCJIOT.
['maponus xKupos

3.3

YrneBosl

VYrieBoibl: cocTaB, Kiaccudukaius
yTI€BOJ0B (MOHO-, /TU-

U nonucaxapusl). ['moko3a —
MIPOCTEUIIIMN MOHOCAXapu:
O0COOEHHOCTH CTPOEHUS MOJIEKYJIBI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepebpa(l), BoccTaHoBiIeHUE, OPOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEIESITEIbHOCTH OpraHu3Ma
yenoseka. dorocunTes. Opykrosa Kak
M30MEp TITIOKO3BI.

Caxapo3za — mpeJICTaBUTEIIb
JIMCaxXapua0B, TUAPOIU3 Caxapo3bl,
Hax0JICHUE B IPUPOJIC U TPUMEHECHHE.
Kpaxmait u 1ieuirono3a Kak IpupoaHbIe
MOJIMMEPBI: CTPOEHUE Kpaxmalia

OpraHUYECKUX BEIIECTB, MOSCHATh
Ha MpUMepax CoCcOObl YMEHBIIICHHS

Y IPEIOTBPALICHHS UX BPEIHOTO
BO3JICHICTBHSI HA OPTraHM3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U TIPaKTUYECKHE pabOThI).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU MCIOJIB30BAHUY XUMHUYECKON
NoCyZbl U 000pYIOBaHUS, a TAK¥Ke
npaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLMSIMHU
BBITIOJIHEHHUSI JTAOOPATOPHBIX OMBITOB

Y MPAKTUYECKUX padOT MO MOJIYYEHHUIO
Y U3YYEHUIO OPTaHUYECKUX BEUIECTB.
[IpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHHM COOTBETCTBYIOIMX PEAKLINI
Y JIeJIaTh BBIBOJbI HA UX OCHOBE.
[IpoBOINTH BBIYHUCIEHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
10 YPaBHEHUIO XUMUYECKON PEAKIUH.
CamMoCTOSTENBHO MIIAHUPOBATH
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U [EJUTI0N03bI, (PU3HUECKUe

Y XMMHUYECKUE CBOMCTBA KpaxMalia
(rumponn3, KaueCTBEHHAS peaKIus
C HOJIOM).

JKCNePUMEHTAIbHbIE METObI

N3YYCHUSA BEIIECTB N UX HpeBpameHni/i:

e JlaGopaTopHBIE OIBITHI:

— TOpPEHUE CIIUPTOB;
B3aMMO/ICHCTBUE TJIMLIEPUHA C
ruapokcugom meau(Il);
KauEeCTBEHHBIC PEAKIIUHU AJIbICTHU]IOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
okcuja cepedpa v TUAPOKCUIIOM
meau(Il));

— B3aUMOJICMCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTrueckue paboThI:

Ne 2. CroiicTBa pacTBOpa YKCyCHOM
KHUCJIOTHI.

e PacuerHble 3a1aun:

ONPENIEIICHNE MOJIEKYJIAPHOU
(bopMyJIbl OPraHNMYECKOTO BEIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX PJIEMEHTOB U 110 Macce
(00BeMy) IPOIYKTOB CrOpaHuUs;
pacyeThl 0 YpaBHEHUIO XUMHYECKON
peakiuu

Y OCYIIECTBIISATH CBOIO I03HABATEIIbHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JeSATEIBHOCTH

Hroro no pazgeny

13
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Pa3znen 4. AzoTcoaep:kaiine OpraHndecKue CoeTuHEHUsI

4.1 | AMUHBEL
AMWHOKHUCIIOTHI.
benxn

3

AMUHBI: METUJIAMUH — IPOCTEHUIITN I
MPEICTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PU3HUECKHEC

Y XMMUYECKUE CBOMCTBA (pEeaKIuu

C KUCJIOTaMU Y TOPEHHUS ), HAXOXKICHUE

B NpUPOAC. AMUHOKHUCIIOTHI KaK
aM(oTepHbIE OPraHUYECKUE COCTUHEHUS.
Pu3NYeCKUe U XUMHYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUINHA).
buonornueckoe 3Ha4EHNE AMUHOKHCIIOT.
CHHTE3 NEeNTHIOB.

benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTpYKTypa OeaKoB. XUMHUYECKHE
CBOMCTBa OEJKOB: THIPOJIU3,
JIeHaTypalus, Ka4eCTBEHHbIE PEaKIINU
Ha OeJKu.

JKCNePUMEHTATIbHbIE METOAbI
U3y4YeHUs BelleCTB ¥ X NMpeBPalIeHHIi:
e J[emMoHCTpaIUu:

— JeHaTypaius OJIKOB MPU HarpeBaHUU;
— IIBETHBIC pEaKIINK OCIIKOB

PackpbIBaTh CMBIC]T N3Y4aE€MbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIMBATh UX
B3aMMOCBS3b, UCIIOJIH30BATh
COOTBETCTBYIOIINE TTOHSATHUS

MIPU OMMCAHUM COCTaBa, CTPOCHMUS

Y TIPEBpAICHUN OPraHuYECKUX
COCJIUHEHU.

Hcnonb30BaTh XMMHUYECKYIO CHMBOJIUKY
JUJIS COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpaIieHHOH) (opMyJI OPraHUIECKUX
BEIIICCTB.

OnpenensiTb MPUHAIJIC)KHOCTD BEIESCTB
K OIpeEICHHOMY KJIAcCy MO COCTaBy
Y CTPOCHMIO, HA3bIBATh UX

M0 CUCTEMAaTUYECKO HOMEHKJIIATYPE;
MPUBOJIUTH TPUBHUATBHBIC HA3BAHUS
OTAEIBHBIX MPEICTABUTEIICH.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIeCcKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MOTYYEHUST THTTUIHBIX
MpeICTAaBUTEINICH a30TCOAepIKAIIUX
COeIMHEHUH (METUJIaMUHA, TJIUIMHA,
OCIIKOB).
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OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWMCTBA OCIIKOB; OSICHSATH
Ha MpUMepax 3HaYeHHe OeIKOB

JUISL OpTaHU3Ma YeJIOBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOJI01aTh

¥ OTTMCHIBATH JIEMOHCTPAIIHOHHBIN
IKCIIEPHMEHT.

CamMoCTOSITENbHO IJIAHUPOBATH U
OCYIIECTBIISATH CBOO TIO3HABATEIBHYIO
NeSITETbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYIIOBON y4eOHO
JeSITEIIbHOCTH

Hror

0 TI0 pa3zeiy

3

Pa3nean. 5. BeicokoMouiekyJisipHbIe COeINHEHUS

5.1

[TmacTmacchsl.
Kayuyku. Bosnokna

2

OCHOBHBIC TTOHATUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COCAUHECHUI:
MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTETICHb MOJUMEPHU3AIUN, CPEIHSISA
MoJeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX
COCJIMHECHUH — MMOJIMMEpU3AIUS U
TTOJTMKOH/ICHCAITHSI.

ITImacTmacchl (MMOIUATHIICH,
TTOJIUTIPOITUJICH, TOJTUBUHUIIXJIOPHI,
nonuctupoit). HatypanbHsiii

Y CUHTETUYECKHUE KayqyKu

BnangeTs n3zydaeMbIMH XUMHYECKAMHU
MIOHATHUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TIOHATUN U IPUMEHATH 3TH
TIOHSATHS TIPH ONMCAHUU COCTaBa

Y CTPOCHMUSI BEICOKOMOJIEKYIISIPHBIX
OpraHUYeCKHUX BEIIECTB,

JUIS1 OOBSICHCHHS OTACIBHBIX (PaKTOB

U SIBJICHUM.

Hcronp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSL COCTABJICHUS CTPYKTYPHBIX (popMyIT
BEILIECTB U YPABHEHUH PEaKLUN
MOJIMMEPHU3AIUU U TTOJIMKOHIEHCAIINH.
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(6yTamreHOBBIN, XJIOPOIIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypaJbHbIE (XJIOMOK, HIEPCTh, LIETK),
HCKYCCTBEHHbIE (alI€TaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHE (KalpoH

Y JIaBCaH).

JKCIepUMeHTATIbHbIE MeTO/bI
M3yYeHHsl BeleCTB M UX NpeBpallleHuii:
e J[emoHCTpaIUu:

— O3HaKOMJIEHHE C 00pa3uaMu
MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacc, KayuyKoB

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacpoCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHHE

B Pa3IUYHBIX OTPACIISIX.
Hcronp30BaTh €CTECTBEHHO-HAYIHBIC
METO/IbI O3HAHUS — HAOII0AaTh

Y OITUCHIBATH JIEMOHCTPAIIMOHHBIH
AKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC

No
T\

HaumeHnoBanue
pa3aeaoB U TEM
y4eOHOro rpeamMera

KomnuectBoO
YacoB

[IporpammHoe conepkanue

OCHOBHBIE BUBI AEITEILHOCTH
oOydJaronuxcs

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

11

CtpoeHue aTOMOB.
[Tepunoanueckuii
3aKOH U
[Tepuoanueckas
CHUCTEMa XUMUYECKUX
AJIIEMEHTOB

J.1. MenpeneeBa

3

Xumudeckuii aneMent. AtoM. Coctas
aToMa, U30TOMbI. DIIEKTPOHHAS
0001104Ka. DHEPreTHYECKHUE YPOBHH,
MOJYpPOBHU. ATOMHBIEC OpOUTAIH,

S-, p-, d-, f-amemenThr. OcOOEHHOCTH
pacrpeesieHUs 3JIEKTPOHOB

110 OpOUTAJISIM B aTOMax MaJIbIX

U OOJIBIINX MEPUOJIOB. DIECKTPOHHAS
KOH(UTypalus aTOMOB.
[lepnoanueckuii 3aKOH

u [lepnonnueckas cucrema XUMHYECKUX
anemenToB J. 1. Menneneena.

CBsI3b IEPUOINYECKOTO 3aKOHA

u [leproanueckor CUCTEMBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEUIECTB MO rpyImnam

Y TIeproiaM. 3HauY€HUE MEPUOINYECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbiBaTh CMBICI U3Y4aeMBbIX
MIOHATHUH (BBISBJIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aHMOCBSI3b.

PackpbIBaTh CMBICT IEPUOAUUECKOTO
3akoHa /1. 1. MenneneeBa

Y IEMOHCTPUPOBATH €T0
CUCTEMAaTU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh JJICKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKUX
aeMeHTOB 1-4 nepruoaoB, UCMOJB3YS
MOHSTHSA S-, P-, d-3JICKTPOHHBIE
opOuTaNH, YHEPTETUIECKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCIUHCHUU

10 MEPHUOJIaM U TPyIIaM
ITeprnoanyeckoi CUCTEMBI

. . Menneneera
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anemeHToB JI.1. Menaeneera

B Pa3BUTHU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YCHUSI BELIECTB U UX NpeBpallleHuii:
e J/leMoHCTpauu:

Buasr Tabmun «lleproanyeckas

cucTeMa XMMHYECKHUX DJIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BellecTna.
Mmuoroo6pasue
BEIIICCTB

CrpoeHue BeiecTBa. XUMHAYECKas CBA3b.
Bubl (koBasieHTHas HENOJIIpHAs

U MOJIsIpHAasi, MOHHAs, METAJTMYecKasi)

U MEXaHU3MbI 00pPa30BaHUsI XUMUYECKON
CBs3U (OOMEHHBII U IOHOPHO-
akKIenTopHbIii). BomopoaHast CBA3b.
BanenTtHOCTS.
DIEeKTPOOTpUIIATeNIbHOCTh. CTETeHb
okucyienusi. KaTMOHbBI U aHUOHBI.
Bemecta MosiekyIspHOTO

Y HEMOJICKYJISIPHOTO CTPOCHHUS.

3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
Tumbl KpUCTAIUTUYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnyecTBeHHbIE
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE).
Knaccudukanust HeOpraHmueckux

PackpbIBaTh CMBIC]T M3y4aE€MbIX
MOHATUH (BBIICTATHh UX XapaKTePHbBIC
MIPU3HAKK) U IPUMEHSTh 3TH TTOHATHS
IIpY ONKMCAHUM COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 OOBSICHEHHS OT/ICILHBIX
(aKTOB U SBICHUM.

OnpenensTe BUIBI XUMUYECKOH CBA3U
(KOBaJICHTHOM, UOHHOM,
METAJLTTUYECKOM, BOJOPOJTHON)

B COCIMHEHUSIX; TUM KPUCTALITNYECKOM
pelIeTKN KOHKPETHOTO BEIECTRA.
OmnpenensiTe BAJIGHTHOCTh U CTETICHB
OKHCJICHHS XMMHYECKHUX DJIEMEHTOB

B COEJIMHEHUSX PA3JIMYHOIO COCTABA.
ITpoBOAUTH BEIYMCIICHUS

C CIIOJIb30BAaHUEM IOHATHS «MacCoBast
JIOJIs1 BEIIECTBA B PacTBOPE».

Biianets u3ydyaeMbIMU XUMHYECKUMU
MOHATUSIMU.
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coenuHennii. Homenkiarypa
HEOPTraHMYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YCHUSI BELIECTB U UX NpeBpallleHuii:
e J/leMoHCTpauu:

— MOJIEJIM KPUCTAUTMYECKUX PEIIECTOK.

e PacueTrHbIe 3amaun:

— pacyeTsl C UCTIOJIb30BAHUEM TTOHSITUSA
«MaccoBas 10JIs1 PACTBOPEHHOT'O
BEIIECCTBA»

1.3

XUMUYECKHUE
peakuun

Xumnueckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIINI B HEOPTaHUYECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXpaHEHUS MacChl BEIIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUU
IPU XUMAYECKUX PEAKLIHSX.

CKopocCTb peakiuu, €€ 3aBUCUMOCTh

OT pa3IMYHBIX (haKTOPOB.

OO6patumble peakiini. XUMHUIECKOEe
paBHOBecue. PaKTOPBI, BIUSIOLINAE

Ha COCTOSTHUE XUMHYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [larense.
DIIEKTPOJIUTHYECKAS JUCCOLIUALIMS.
CusibHbIE U cl1a0ble 3JIEKTPOJIUTHI.
Cpenia BOIHBIX pacTBOPOB BELIECTB:
KHCJIasl, HEUTpaJibHas, IIEJI0YHAs.

OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKOHN PEAKIIUU OT Pa3TUIHBIX
(hakTopoB.

Onpenensats XxapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozjeiicTBus (mpunuumn Jle [latensbe).
CocTaBisiTh ypaBHEHUS peaKIUi
Pa3UYHBIX TUIOB; MOJHBIC

U COKpAIllCHHbIEC YPABHEHUS PEeaKIUi
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUSI,
MIPU KOTOPBIX ATH PEAKITUU UAYT

JI0 KOHIIA.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHHUE,
HaOJFOICHHUE U ONTUCAHNE XUMHUYECKOTO
DKCIIEpUMEHTA (JIEMOHCTPAIMOHHBIC

1 1a00paTOPHBIC OTIBITHI, TPAKTUICCKUC
paboOThI): MO OMPEACIICHUIO CPEbI
BOJHBIX PACTBOPOB BEIIECTB, PEAKITUI
HOHHOTO OOMEHa, BIUSHUIO Pa3TUIHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 JTab0paTOpHBIM
000pyIOBaHUEM.

[IpencTaBusiTh pe3yabTaThI
XUMHUYECKOTO dKCIIEpUMEHTA B popme
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Bonopoansiii mokasarens (PH) pactBopa.
Peakuuu nonHoro ooMeHa

B OPTraHUYECKONW U HEOPTaHUYECKON
XUMUHU.
OKHUCIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakmmu. [TousTe 06 neKTpoIn3e
PacILIaBOB U PACTBOPOB COJIEH.
[IprimeHeHue eKTPOoIIn3a.
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4eHHUs BELIeCTB M UX NpeBPalleHMii:
e JleMOHCTpaIuu:

— Pa3JIo)KEHUE IEPOKCHUAA BOJAOPOIA

B [IPUCYTCTBHUU KaTaJIN3aTOPA.

e JlaGopaTOpHBIE OTIBITHI:

IIPOBEJEHNE PEAKIIN HOHHOTO

oOMeHa;

— OMNpEIENIEHUE CPEABI PACTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCATBLHOTO
UHJUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bniusiaue pa3nuasbix GakTopoB

Ha CKOPOCTb XMMHYECKOW pEAKIIUU.

e PacueTHble 3aga4n:

— pacyeTshl 10 YPAaBHEHUSIM XUMHUUYECKUX
peaxkiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

3aIiCH YPaBHEHUN COOTBETCTBYIOIINX
peaKIuii 1 JIeiaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAMTH BBIYUCIICHUS

10 YpaBHEHUSAM XUMUYCCKUX PEaKIIHH,
B TOM YHCJIC TEPMOXHUMHYCCKUE
pacyeTsl

Hroro no pazgeny

13

40



Pa3znen 2. Heopranudeckasi Xumus

2.1

MeTtauibl

6

Meramnsl. IlonoxeHnne MeTaJuioB

B [leproanueckon cucteme XUMUYECKUX
AJIEMEHTOB.

Oco00EHHOCTH CTPOEHHMS AIEKTPOHHBIX
000J10YEK aTOMOB METAILJIOB.

OO6uue puznueckre CBONCTBa
METaJJIOB.

[IpuMeHeHre MeTaIIOB B OBITY, TPUPOJIE
u TexHuke. CIiiaBbl METAIIJIOB.
DJIEKTPOXUMHUYECKUN P HAIPSKEHUN
MeTauioB. O61IHe crocoObl MOTyYeHUS
MeTaiioB. Kopposust MeTaios.
CriocoObl 3a1UTHI OT KOPPO3HH.
OO6mu1as xapakTepUCTUKA METaJIJIOB
riaBHbIX noarpyni (IA-rpymnmna,
[TA-rpynna) [lepuoanueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB.

Amomunanii. AM¢oTepHble CBOWCTBa
OKCH/JIa U TUJPOKCUJIA ATFOMUHUS.
OO6m1as xapakTepUCTUKA METaJIIOB
no6ouHbIx oarpyni (b-rpymnm)
[leprnoandecko CHCTEMBI

XUMUYECKUX IJIEMEHTOB: ME/Ib,

LIUHK, XpOM, 3KEJe30.

Baxueimme coefuHEHUST METAILIOB
(OKCUBI, TUAPOKCUIBL, COJIN).

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
MPU3HAKHN) U IPUMEHATH 3TU NOHSITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, JIJIs1 00bSICHEHUS OTAEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCTMHEHUH C YYETOM
CTPOCHMS UX aTOMOB U IOJIOKEHUS

B [lepuoanueckon cucreme
XUMHYECKUX 3JIEMEHTOB

J. 1. Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) O0LIME
XUMHYECKUE CBOKMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX
peaKkuui; MPUMEHEHUE METAIIIIOB

B Pa3UYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUIS CO3aHUs
COBPEMEHHBIX MaTE€pPUaJIOB

Y TEXHOJIOTHM.

OmnuceIBaTh CIOCOOBI 3aIIUTH METAILJIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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3KCHepI/IMeHTa.HI)HbIe METOAbI

H3YYCHHS BCIIECTB N UX npeBpameHuﬁ:

e JleMOHCTpaIuu:

— KoJuteKIus «MeTasuibl U CIUIaBbI».

¢ JlaGopaTOpHBIE OTIBITHI:
B3aUMOJICHCTBUE THAPOKCHUIA
AITIOMUHUS C PAaCTBOPaMU KUCIOT

U IIEJI0YCH;

KAUE€CTBEHHBIE PEAKIINH HA KATHUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «MeTauibhy.

e PacuyeTHble 3aga4u:

— pacueTbl Macchl (00beMa, KOJIMYECTBA
BELIECTBA) NPOJYKTa PEAKIUH, €CIIU
OJIHO U3 BEILIECTB JJaHO B BUJE pacTBOpa
C OIPEIEICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTENBHBIX PEaKUi
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO 0ajaHca 3TUX PEaKIIHil.
IIpoBOoaUTH peakiuy,
MOATBEPKIAIOIINE XaPAKTEPHbIE
CBOMCTBA U3y4aeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcronbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
Ha0JII0/ICHUE U ONTMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE

1 1a00paTOPHBIE ONbBITHI, TPAKTUYECKUE
paboThI).

[IpencraBiATs pe3yIbTaThl
XUMHUUYECKOT0 IKCTIEpUMEHTa B popme
3aMKMCH YPAaBHEHHUI COOTBETCTBYIOLIUX
peaklMii U JenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh npaBuiiaM MOJIb30BaAHUS
XUMHUYECKOUN TOCYI0M 1 JTabOpaTOpHBIM
000pyIOBaHUEM.

[TpoBOAUTDH BBIUUCIICHUS

[0 YPAaBHEHUSM XUMUYECKUX PEAKIIHA.
CaMOCTOATENBHO IJITAHUPOBATH

U OCYILIECTBIISITh CBOIO ITO3HABATEIBHYIO
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JEATEIbHOCTh; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOM y4eOHON
NEATEIIbHOCTH

2.2

Hemeramisl

Hemeramnsl. I1onoxeHne HeMeTaIoB

B [leproanueckon cucrteme XuMUYECKUX
anemenToB /.M. MeHaeneeBa

1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE

KHUcopoaa, cepsl, hochopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAKHEUIIINX
HEMETAJIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHHUS ).
Okcuibl HEMETAIIIOB.
Kucnoponconep:xaiye KucioTsl.
Bonoponnbie coenuHeHust
HEMETAJLJIOB.

JKCIepUMEHTAILHbIE METO/bI
U3yUYEeHHUS BellecTB

U MX MPeBPALLCHUN:

e JleMOHCTpauu:

— 00pa3Ipl HEMETaJIOB;
B3aNMOJENCTBUE MEIU C a30THOM
KUCJIOTOW Pa3JIMYHOM KOHIEHTPALIU Y.
e JlaGopaTopHBbIE ONBITHI:

— KaueCTBEHHBIC PEAKIIMU HA aHHOHBI
Y KaTHOH aMMOHHUSI.

PackppIBaTh CMBICIT NU3y4aE€MbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHHUS
BEILECTB, JIJIs1 00bSICHEHUS OT/AEIIbHBIX
(aKTOB U SIBJICHH.

OOBICHATH 0011IME 32aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJUIOB

U UX COEJUHEHUN C y4ETOM CTPOCHUSA
UX aTOMOB U IIOJIOKEHUS

B llepuoanueckou cucreme
XUMHUYECKUX JIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOKMCTBA HEMETAIIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
PEaAKLIUM.

XapakTepu30BaTh BIMSHUE HEMETAJIOB
U UX COEJMHEHUI Ha KHUBbIE
OpraHu3Mbl; OUCHIBATh IPUMEHEHHE

B Pa3JIMYHBIX 00JIACTAX MPAKTHUECKON
JEATEIBHOCTH YEJIOBEKaA.
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o [IpakTHueckue paboTHI:

Ne 3. Pemienue skcriepuMeHTaTbHBIX
3anad no teme «Hemetamas.

e PacueTHble 3a1a4u:

— pacyeTsl Macchl BEIIeCTBa

i 00beMa ra3oB M0 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WA 00BEMY OHOTO M3 YIaCTBYIOIINX
B PEAKIINH BEIIECTB; PACYETHI MACCHI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKINH, ECIIH OJHO

U3 BEIIECTB UMEET IPUMECU

2.3

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKUX
BEIICCTB

Heoprannueckue u opraHu4eckue
KuCIoThl. Heoprannueckune

U OpraHUYEeCKUEe OCHOBAHMUS.
AMdoTepHbIe HEOPTraHNYECKUE

Y OpPraHUYECKUE COCIMHEHHSI.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
Y OPraHUYECKUX BEIIECTB

[ToaTBEpKaaTh CYIIECTBOBAHKE
TEHETUYECKOU CBS3U MEXKIY
HEOPTaHUYECKUMH BEIECTBAMU

C IOMOIIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIMX XUMUYECKUX
peaKuu.

PackppIBaTh CyIIHOCTH OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pPEaKIUN
IIOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX PEaKLIUi.
IIpoBoauTh peakiuuy,
IIOATBEPKAAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4YaeMbIX BELIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHHUS — IPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

IIpencraBiATs pe3ysbTaThl
XUMHUYECKOTO KCIIEpUMEHTa B popMe
3aIIMCU YPAaBHEHUHN COOTBETCTBYIOIIUX
peaKkuy 1 JenaTh BEIBOABI HA UX
OCHOBE.
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CnenoBaTh paBuiIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0H 1 T1a00PaTOPHBIM
000pyIOBaHUEM.

[IpoBOINTH BBIYHUCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CaMOCTOATENBHO ITAHUPOBATH

1 OCYILIECTBIISATH CBOIO [TO3HABATENIBHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpyINIoBoil yueOHOi
JESATEIBHOCTH

Hroro no pazgeny 17
Pa3nen 3. Xumus u :KU3Hb
3.1. | XuMus u *Ku3Hb 4 Ponw xumun B o6ecriedeHun PackpbIBaTh poJib XUMUU B PELICHUH

3KOJIOTUYECKOU, SJHEPTETUYECKON

U TIUIIEBOM 0€30MaCHOCTH, Pa3BUTUHU
MeauuuHbl. [ToHSITHE 0 HAYYHBIX
METOJ[aX MO3HAHUSI BEIECTB

Y XUMHYECKUX PEAKIUH.
[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIAX MTPOMBIIIICHHOTO MOJy4YeHUS
BOKHEUIIMX BEIIECTB (Ha MpUMepax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOTBI, METAHOJIA).

UenioBek B MUPE BEIIECTB, MATEPUAJIOB
U XUMUYECKUX PEAKIUNA: XUMHUS

U 3JI0POBBE UEIIOBEKA; IpaBuiIa
WCTIOJIb30BaHUS JICKAPCTBEHHBIX

SHEPreTUYECKUX, CHIPhEBBIX

1 DKOJIOTHYECKHUX TIPOoOIeM
YeJI0BEUECTBA, OMMMCHIBATH OCHOBHBIC
HaIpaBJICHUS] PA3BUTHUSI XUMUYECKOM
HayKH{ U TEXHOJIOTHH.

[IpumensTh npaBuia 0€30MacHOro
oOpallleHusI C BEIIECTBAMH,
HCIIOJIb3YEMbIMH B TTIOBCEITHEBHOM
KU3HU, TIPaBUJIa TTOBEICHUS B IETISX
cOepexeHus 37JJ0POBbS U OKPYKAIOIIEH
MIPUPOIHOM CpeJibl; IOHUMATh Bpe/l
(omacHOCTh) BO3/ICHCTBUS HA )KUBBHIC
OpTraHU3MBbI ONPEACICHHBIX BEIICCTB
cMbica nokazarens [I[IK, mosacHsATh
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IIpCIIapaToB, IIpaBUjId 0e301acHoOro
HCITIOJIb30BAHUA IIPCIIapPaTOB OBITOBOM
XHUMHUH B HOBCCI[HGBHOﬁ KH3HHU.
beiTOBast XUMHYECKast I'paMOTHOCTD

Ha IIpUMeEpax CrocoObl
YMEHBIICHUS U MPEIOTBPAIICHUS
UX BPEIHOTO BO3/ICHCTBUSI.
AHaM3UpOBaTh U KPUTHUECKU
OLICHHMBATh WH(OPMALIHUIO,
CBSI3aHHYIO C XUMUYECKUMHU
IpOIECCaMH U UX BIMSHUEM Ha
COCTOSTHHE OKPY>KaIOIIEH Cpebl.
Hcnonp30BaTh NOJIy4eHHBIE
3HAHUA U TIPEJCTABICHUS O
chepax

NS TEIbBHOCTH, CBA3aHHBIX C
HAYKOH W COBpEMEHHBIMU
TEXHOJIOTUSIMH, KaK OCHOBY JIJIS
OpHEHTAIIUU B BBIOOpE CBOEH
Oynymieit mpodeccuoHaabHON
NeSITETbHOCTH.

[TpuanMaTh yuyactue B 00CYKACHUN
po0JieM XUMUYECKON U
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UITUIO
1o npoodJeme

¥ TIpejiarath BO3MOXKHBIC TIyTH €€
pelieHus

Hroro o pasaeiry 4
OBIIEE KOJIMYECTBO 34
YACOB I1O

[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne ni/m IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTuquKne 06pa30BATEIBHBIE
padoThI padoThI pecypebi
Pa3nea 1. TeopeTruyeckue 0CHOBbI OPraHN4eCKOM XUMHM
[Ipenmer opranndeckoit xumuu. Teopus bUBJIMOTEKA HOK
11 CTPOEHHS OPTaHUYECKUX COCTMHEHUN A 3 biips: oyposinpg:
' MPB p ' TJIOBAJI-JIAB
- byTieposa https://globallab.ru/
Wroro mo pazneny 3
Paznea 2. Yraesogopoasbl
BUBJIMOTEKA IHOK
https://monypoku.pd/
2.1 [TpenenbHbIE YIIIEBOAOPOIBI — aJIKAHBI 2 TJTOBAJIJIAR
https://globallab.ru/
BUBJIMOTEKA IHOK
29 HenpenensHble yriieBoaOpObI: AJIKEHBIL, 6 1 https://Mounypoku.pd/
' AIKaJIUEHBI, AIIKUHBI I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA 1IOK
https://Monypoxu.pd/
2.3 ApoMaTudecKkue yriieBoa0pO/Ibl 2 JIOBAJIJIAE
https://globallab.ru/
BUBJIMOTEKA 1IOK
24 IIpupoaHbIE HICTOYHUKH YIJIEBOJIOPOJAOB U 3 1 https://Mounypoku.pd/
' uX rnepepadoTka ['JIOBAJI-JIAB
https://globallab.ru/
Hroro o pazneny 13

Pasznea 3. Kuciiopoacoaepxamme opranHuyecKkue coeIuHeHus
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BUBJIMOTEKA IHOK
https://monypoxu.pd/

3.1 Cruptel. @enon 3 IOBAJIJIAE
https://globallab.ru/
BUBJIMOTEKA LIOK
32 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 https://Mouypoxu.pd/
' Crnoxuble 3¢upbl I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
https://Mouypoxu.pd/
3.3 VYriaeBoasl 3 JIOBAJLJIAB
https://globallab.ru/
Wroro mo pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHus
BUBJIMOTEKA LHOK
https://mMouypoxu.pd/
4.1 AwMuHBL. AMUHOKHCIIOTEL. belku 3 JIOBAJLJIAB
https://globallab.ru/
Wroro mo paszneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
BUBJIMOTEKA ILIOK
https://monypoku.pd/
5.1 [Inactmaccel. Kayayku. Bonokna 2 TJIOBAJIJIAR
https://globallab.ru/
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mn Kourpoabnble IIpakTHyeckue
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuonuueckuii 3aKoH SUBJIMOTEKA TIOK
https://mMonypoku.pd/
11 u [lepuoanueckas cucteMa XUMHUYECKIX 3 [JIOBAJI-JIAE
snemeHTOB /1. . Menaeneena https://globallab.ru/
BUBJIMOTEKA I[HOK
19 Crtpoenue BeniectBa. MHOroo6pasue 4 https://mMmonypoku.pd/
: —— TJIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https://mMonypoku.pd/
1.3 XUMHYECKUE PEAKIIUU 6 1 1 F?IO]ISW AJI?_/JDI AK];I P
https://globallab.ru/
Hroro 1o pazaeny 13
Pa3nea 2. Heopranun4yeckasi Xumust
BUBJIMOTEKA IHOK
https://Monypoxu.pd/
2.1 Mertasisl 6 1 F?IO]ISW AJP?_/% :]? b
https://globallab.ru/
BUBJIMOTEKA IHOK
https://Monypoxu.pd/
2.2 Hemeransl 9 1 1 F?IOgAJP;YJDI;E -

https://globallab.ru/
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CBs13b HCOPTAaHMYECKUX M OPTAHHYECKUX
BEILIECTB

2.3

Hroro no pasneny

Paznen 3. XuMus u :KU3HL

3.1 XUMUS U KA3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

17

34

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tewa ypoka Bcero Konrponsnrie | Ilpakruveckue f/llr;yqeﬂuﬂ :)lﬁ[()l;l;oBaTe.}ILHble
padoThI padoThI pecypes
BUBJINOTEKA ITOK
1 [IpeameT oprannyeckol XuMuH, eé 1 https://mMouypoku.pd/
BO3HUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE I''IOBAJI-JIAB
https://globallab.ru/
Teopust cTpoeHUsT OpraHUYECKUX BUBJIMOTERA TIOK
2 coenuneHuii A. M. bytieposa, eé 1 https://mouypoku.pdy/
’ I'JIOBAJI-JIAB
OCHOBHBI€ MOJIOKEHUS https://globallab.ru/
[IpencraBnenue o KiaccCUPUKALMH BUBJINOTEKA ITOK
3 opraHudeckux euiects. Homenkiarypa 1 https://monypoxu.pdy/
(cucremaTHyeckasi) U TPUBHAJIbHBIE I'JIOBAJI-JIAB
Ha3BaHUs OPTaHUYECKUX BEILECTB https://globallab.ru/
BUBJIMOTEKA 1HOK
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1 https://mounypoku.pd/
TOMOJIOTUYECKUH PSJT T'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1HOK
5 MeraH n 5TaH — npocTenIne 1 https://mounypoku.pd/
MPEACTAaBUTEIIN AJIKAHOB I'/IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 https:/’momypoki.pd/
’ I'JIOBAJI-JIAB
https://globallab.ru/
7 OTWIIEH U IPOMUIIEH — MPOCTeHIINe 1 BUBJIMOTEKA IIOK
[IPEACTABUTEININ AJIKEHOB https://monypoku.pd/
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T'JIOBAJI-JIAB
https://globallab.ru/

BUBJIMOTEKA [TOK
8 [IpakTuueckas padora Ne 1. «[lomyuenue https://mMonypoku.pdy/
STUJICHA U U3YYEHHUE €r0 CBONCTBY I'VIOBAJI-JIAB
https://globallab.ru/
Aunkanuensl. byranuen-1,3 u BUBIMOTEKA LIOK
9 metunoyraauen-1,3. [lomyuenue hitps:/hsotypokit.pa
T I'JIOBAJI-JIAB
CUHTETUYECKOIO KayuyyKa U PE3UHBI https://globallab.ru/
AJIKUHBI: COCTaB U 0OCOOEHHOCTHU BUBJIMOTEKA 1IOK
10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. https://Mouypoku.pd/
AneTuneH — npocTenmii I'JIOBAJI-JIAB
MPEACTABUTED ATKUHOB https://globallab.ru/
BUBJINOTEKA ITOK
11 Brprunciienus o ypaBHEHUIO XUMHYECKON https://mMouypoku.pd/
peakuuu T'JIOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA ITOK
12 Apenbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh https://mouypoxu.pdy/
apeHoB I'JIOBAJI-JTAB
https://globallab.ru/
BUBJIMOTEKA [MOK
13 I'eneTnyeckas CBsI3b yIII€BOJIOPOAOB, https://mMonypoku.pd/
HMpUHAJISKAINX K pa3IMYHbIM KJlaccaM I''IOBAJI-JIAD
https://globallab.ru/
[IpupoaHble HCTOYHUKH YIIIEBOAOPOIOB: BUBJIMOTERA TIOK
14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE hitps://MOUypOKH. p(f
.. I'JIOBAJI-JIAB
rassl, He(pTh ¥ IPOJYKTHI €€ nepepaboTKu https://aloballab.ru/
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB: BHBJ_H/IOTEKA HOK
15 NPUPOHBII ra3 U MOMyTHbIE HePTIHbIE hiips:: oryposit.ps
I'JIOBAJI-JIAB

ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

https://globallab.ru/
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KonTponpHas pabora mo pazaeny

BUBJIMOTEKA IHOK
https://Monypoku.pd/

16 «YTIIeBOIOPOABD T'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
17 [IpenenbHble OAHOATOMHBIE CITUPTHI: https://Monypoku.pd/
METaHOJI U 3TaHoJI. BoopoaHas cBA3b I''IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
18 MHOroaroMHbI€ CIIUPTHI: ITUIICHTIIMKOJIb https://monypoxu.pd/
U TIIALIEPUH I''IOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA ITOK
19 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3HYecKue https://mMonypoxu.pd/
1 XMMUYECKHE CBOMCTBA, TPUMEHEHHNE I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA ITOK
20 Anpaeruasl: GpopMaibaeTrua U https://Monypoxu.pd/
aneraibAerua. AueToH I'JIOBAJI-JTAB
https://globallab.ru/
BUBJIMOTEKA LHOK
21 O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE https://mouypoku.pd/
KHCJIOTBHI: MypaBbHHAs M YKCyCHast I''IOBAJI-JIAD
https://globallab.ru/
BUBJIMOTEKA LHOK
29 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa https://monypoku.pdy/
pacTBOpa YKCYCHOM KHCIOTBI» I'JIOBAJI-JIAB
https://globallab.ru/
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK BUBJIMOTEKA LOK
23 IPECTaBUTENN BBICIINX KapOOHOBBIX hiips:: oryposit.ps
I'JIOBAJI-JIAB
Knenor https://globallab.ru/
BUBJINOTEKA 1TOK
24 Mpbuia Kak coJId BBICIINX KapOOHOBBIX https://mMonypoku.pd/
KHCJIOT, UX MOIOIIee JeicTBIE T'JIOBAJI-JIAB

https://globallab.ru/
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CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE

BUBJIMOTEKA IHOK
https://Monypoku.pd/

25 KapOOHOBBIX KUCIOT. ' HAPOIN3 CIOKHBIX I TIOBAJIJIAE
¢upos https://globallab.ru/
BUBJIIMOTEKA LHOK
26 JKupsl: ruiposnn3, IpuMeHEHue, https://mMonypoku.pd/
Ouosornyeckas poib KHPOB I'JIOBAJI-JIAB
https://globallab.ru/
YrIieBoabl: COCTaB, KIacCU(PUKAIII. BUBJIMOTEKA HOK
27 Bakneiimue npencTaBuTeNN: MIIOK03a huips: onyposip:
’ ’ TI'JIOBAJI-JIAB
(pyxrosa, caxaposa https://globallab.ru/
BUBJINOTEKA ITOK
8 Kpaxman u nemntono3a Kak NpupoIHbIE https://monypoxu.pd/
OJIUMEPBI T'JIOBAJI-JIAB
https://globallab.ru/
KoHnTponpHas pabora 1o pasaeny BUBJIMOTEKA LIOK
29 «Kucnopoaconepxaiine opraHuuecKue https://mMonypoxu.pd/
coenuHeHUs»/ Beepoccuiickas I'/IOBAJI-JIAB
npoBepoyHas paboTa https://globallab.ru/
OO01mas xapakTepucTHKa BUBJIMOTEKA LIOK
30 a30TCOAEPKAMMNX OPTAHNYECKNX https://mMonypoku.pd/
coenuHeHui / Becepoccuiickas I'JIOBAJI-JTAB
npoBepoyHasi paboTa https://globallab.ru/
BUBJIMOTEKA 1HOK
31 AMUHBI: METUJIAMUH U aHUJIVH hiips:: oryposit.ps
) T'JIOBAJI-JIAB
https://globallab.ru/
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE
OpraHUYECKHUE COCAMHEHUS, UX BUBJIMOTERA TIOK
32 ounosornueckoe 3HadeHue. [lentumsl hitps://momnypoKu.pd/
: ' [JIOBAJI-JIAB

Bbenku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS

https://globallab.ru/
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33

34

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ

OcHOBHBIE METOZBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.
[TnacTMaccel, Kay4ykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

BUBJIMOTEKA IHOK
https://Monypoku.pd/
TJIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1LHOK
https://Monypoku.pd/
T'JIOBAJI-JIAB
https://globallab.ru/
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11 KJIACC

KoJsnyecTBO yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tewa ypoka Bcero KO;TPO‘HBHHe HpﬁaKanecRne u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThl pecypesr
BUBJINOTEKA 1TOK
1 XUMUYECKUH 3JIEMEHT. ATOM. 1 https://mounypoku.pd/
DJeKTpoHHAs KOH(PUTYpalrsi aTOMOB I'JIOBAJI-JIAB
https://globallab.ru/
[Iepnognueckuii 3axoH u [lepnoanueckas BUBJIMOTEKA ITOK
2 CHCTEMA XMMHYECKUX 31eMeHToB /JI. U. 1 https://mMouypoku.pd/
Menneneesa, ux CBsI3b C COBPEMEHHOM I''IOBAJI-JIAB
Teopuell CTPOEHHS aTOMOB https://globallab.ru/
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYSCKHX 3JIEMEHTOB M UX COCAUHCHUM BUBJINOTEKA 1HOK
3 10 TpyNIaM U nepuojam. 3HaueHue 1 https://mMouypoku.pd/
IIEPUOANYECKOI0 3aKOHA U CUCTEMBI I'JIOBAJI-JIAB
XMMHUUecKux >1neMenToB JI.U. Menneneepa https://globallab.ru/
B Pa3BUTHU HAYKU
Crtpoenue BemecTBa. XMMHUUECKasi CBS3b, BUBJIMOTEKA HOK
4 €€ BUIbI;, MEXAaHU3MBI 00pPa30BaHUs 1 https://momnypoKu.pd/
» MCX 5 P TJIOBAJI-JIAB
KOBAJICHTHOU CBA3U. bOAOpOaAHASA CBA3b httDS//QIOba”aer/
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD. BUBJIMOTEKA 1IOK
5 Crenenpb okucaeHus. BemecTa 1 https://monypoku.pdy/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O I'VIOBAJI-JIAB
CTPOEHUS httpS/IQIOba”aer/
[lonsTHE O AUCTIEPCHBIX CUCTEMAX. BUBJIMOTEKA HOK
6 HcTuHHBIE U KOJUIOWIHBIE PACTBOPHI 1 https://monypoxH.pd/
" PacTBOpBI. TJIOBAJI-JIAB
accoBast 10J1s BELIECTBA B pACTBOPE https://aloballab.ru/
7 Knaccudukanus 1 HOMEHKIIaTypa 1 BUBJIMOTEKA [HOK
HEOPraHUYECKUX COCTMHEHUN. https://Mmonypoku.pd/
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I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIIECTB, Pa3JIMYHBIX KJIIACCOB

Knaccudukanmst XaMUIeCcKuX peakiuii B

T'JIOBAJI-JIAB
https://globallab.ru/

HEOPraHWYECKON U OPraHU4eCKON XUMUH. E?Ej}ﬁggElé‘inugf
8 3aKOH COXpaHEHHs MacChl BEILIECTB; 3aKOH FIJ)IOB AJI\—/JDI AR P
COXpPAaHCHHUA U ITPCBPAILLICHUA SHCPIUU ITPU httpS//QIOba”aer/
XUMUYECKHUX PeaKLUsIX
BUBJIIMOTEKA LHOK
9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. https://mMonypoku.pd/
XHUMHYECKOE PAaBHOBECHE I'JIOBAJI-JIAB
https://globallab.ru/
[IpakTuueckas padora Ne 1. «BnusiHue BUBJIMOTEKA HOK
https://Mmounypoxu.pd/
10 pas3IMYHBIX (DAKTOPOB HA CKOPOCTH TTIOBAJLIIAE
XHMHUCCKOH PEaKiMiy https://globallab.ru/
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. EUBJIMOTEKA LIOK
[TousiTre 0 BogopoaHOM mokaszaresie (pH) 1
https://mMonypoku.pd/
11 pactBopa. Peakuiuu nonHoro oOMeHa. [ IOBAJI-IAE
FHI[pOJ'H/I3 OpraHu4CeCKuX U httDS//C]IOba”aer/
HEOPTraHWYECKUX BEIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC BUBJIMOTERA TIOK
https://Mmonypoku.pd/
12 peakuuu. [TonsTre 00 anekTponuze I TIOBAJI-JIAR
paciiiaBoB U paCTBOPOB coueit httDS//QIOba”aer/
BUBJIMOTEKA 1HOK
13 KonTponbhas pabota no paszneny https://mMonypoku.pd/
«Teopernueckre OCHOBBI XUMUID) I'JIOBAJI-JTAB
https://globallab.ru/
Mertanibl, uX MOJOKEHHE B EHEIMOTEKA HIOK
[Tepuonnueckoi cucTeMe XUMHUYECKUX 0 1o
https://monypoku.pd/
14 sanemenToB /. . MenzaeneeBa u T TIOBAJIJIAR

0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
dbuznyecKre CBOMCTBa METAIIIOB

https://globallab.ru/
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CnaBbl METAIIOB. DJIEKTPOXUMHUYECKUI

BUBJIMOTEKA IHOK
https://Monypoku.pd/

15 PAIl HANPSHDKEHUH METAILIIOB I'VIOBAJI-JIAB
https://globallab.ru/
XHUMHYecKre CBOMCTBA BaXKHEHIIINX BUBJIMOTEKA LIOK
16 METaJUIOB (HATPHUH, Kaaui, KaabIui hitps://monypoxit.pd/
y PHH, K&, - TJIOBAJI-JIAB
MarHui, aIIOMUHUAN) U UX COSAMHEHUN https://globallab.ru/
BUBJIMOTEKA ITOK
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX https://monypoxu.pd/
COCJIMHECHU I I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
18 XHUMHUYECKHE CBOMCTBA IIUHKA, XKEJIe3a U X https://Monypoku.pdy/
COCIMHEHUN T'JIOBAJI-JIAB
https://globallab.ru/
[TpakTueckas paborta Ne 2. "Pemienue EHEJ.H/IOTEKA HOK
19 3KCOEPUMCHTAJIBHBIX 33724 110 TEME https://mouypoKu.pd/
PHMCH] TJIOBAJI-JIAB
«Meramnbn https://globallab.ru/
Hewmerannsl, ux nonoxeHue B BUBJIMOTEKA IHOK
20 [Iepnoanueckoi cucreMe XUMHYECKUX https://Mounypoku.pd/
aneMenToB . 1. MenneneeBa u I'JIOBAJI-JIAB
0COOEHHOCTH CTPOEHHUS aTOMOB https://globallab.ru/
dusnveckue CBONCTBAa HEMETAILJIOB. BUBJIMOTEKA HOK
https://Mmonypoku.pd/
21 AnoTponusi HEeMETaIoB (Ha IpUMepe I TIOBAJI-JIAR
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa) https://aloballab.ru/
BUBJIMOTEKA 1HOK
22 XHUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U https://mounypoku.pd/
HUX COSIMHEHUN I'JIOBAJI-JIAB
https://globallab.ru/
23 XuMHYeCcKue CBOMCTBA a30Ta, (hochopa u BUBJIMOTEKA IIOK

UX COCOUHEHUU

https://mounypoku.pd/
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T'JIOBAJI-JIAB
https://globallab.ru/

BUBJIMOTEKA LIOK
24 XHUMHUYECKUE CBOMCTBA yIiepoaa, KpEMHUs https://Monypokn.pd/
U UX COCTUHEHUN T'JIOGAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LHOK
o5 [IprMeHeHne Ba)KHENIINX HEMETAJUIOB U UX https://mounypoku.pd/
COCIMHEHUN T'JIOBAJI-JIAB
https://globallab.ru/
O06o011eHHe U cucTeMaTu3alus 3HaHUH 110 BUBJIMOTEKA 11OK
26 teMe «Hemerauib». Berancnenus no https://Monypoku.pd/
YPaBHEHUSIM XUMUYECKUX PEAKUUN U I'JIOBAJI-JIAB
TEPMOXUMHUYECKHE PACUETHI https:/globallab.ru/
[IpakTuyeckas pabora Ne 3. «Permenune BUBJIMOTERA TIOK
27 SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME huips: sonyposip:
"HemeTtanst"» TIOBAJIJIAD
https://globallab.ru/
BUBJIMOTEKA LHIOK
08 KonTponsHnas pabora no remam https://Monypoxu.pd/
«Meramsl» u «Hemeramisby I'JIOBAJI-JIAB
https://globallab.ru/
Heoprannueckue u opranudeckue BUBJIMOTEKA TIOK
29 kucnotel. Heopranmueckue u hiips:/sottypokit.pa
) I'JIOBAJI-JIAB
OpraHUYEeCKHE OCHOBAHUS https://aloballab.ru/
AmpoTepHbIe HEOPraHUYECKUe 1 BUBJIMOTEKA IIOK
30 OpraHuvecKue coenuHeHus. [ eneTnueckas https://monypoku.pd/
CBS3b HEOPTaHMYECKHUX U OPraHuYECKUX I'/IOBAJI-JIAB
BEIIECTB https://globallab.ru/
Pons xumuu B o0ecieueHun BUBJIMOTEKA 1IOK
31 JKOJIOTMYECKOW, SJHEPIreTUYECKON U https://monypoxu.pdy/
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI I'JIOBAJI-JIAB

MEIUIIAHEI

https://globallab.ru/
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[Ipencrapnenus 00 0OMMX HAYYHBIX

BUBJIMOTEKA IHOK
https://Monypoku.pd/

32 NPHHIANAX MPOMBIIICHHOIO N0y eHNs 1 TTIOBAJLIIAE
BXHCHIIIMX BEILICCTB https://globallab.ru/
BUBJIMOTEKA 1LHOK
33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 h?ﬁé@fﬁyﬁfg P!
https://globallab.ru/
BUBJIMOTEKA 1LHOK
34 XHUMHS U 370pPOBbE YECIIOBEKA 1 https://mouypoku.pdy/
T'JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBISIONIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHpa, POJM XUMHUHU B [O3HAHUU
SBIIGHUW TPUPOABI, B (OPMHUPOBAHUU MBINUICHHS W KYJIBTYpPhI
JUYHOCTH, €€ (PYHKUMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOM s
pelleHusT TPAKTHYECKUX 3aa4 ¥ DSKOJIOTHYEeCKH OOOCHOBAHHOTO
OTHOUICHUSI K CBOEMY 3/I0POBbIO M IPUPOJAHOM Cpefie

Brnanenue cucremMoll XUMHUYECKUX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararolme HOHSTUSA (Monexyina, BaJICHTHOCTb,
3JIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIIEHHs, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YIIEpOTHBINA CKEJeT,
GyHKUMOHANbHAS ~ TpyIIa, paJukald, HW30MEpHs, H30MEpBI,
TOMOJIOTUYECKUN psAJl, TOMOJOIH, YIIEBOJOPOAbI, KHUCIOPOA- U
a30Tco/ieprKalllue COeMHEHUs,, OMOJOrMYECKH aKTHBHBIE BEIIECTBa
(yrimeBoapl, KHUpbI, OEIKH), MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHHUs); TEOPHUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHHs opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XUMUH, (PaKTOIOTHYECKHE
CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEeHHMH U 0O€30MacHOM
UCIIOJIb30BAaHNN BAXKHEHIIMX HEOPraHWYECKMX M OpPraHMYECKHUX
BELIECTB B ObITY M MPAKTUYECKON JESATEIIbHOCTH YEJIOBEKa

1.3

1.4

CdopMupoBaHHOCTh yYMEHHUW BBISBISITH XapaKTepHbIE MPU3HAKU
NOHSTHM,  YCTaHABIMBAaTh WX  B3aMMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOILIME TOHATUS MPU OMNMCAHWU COCTaBa, CTPOCHHS U
IIPEBPALICHUI OPraHUYECKUX COEIMHEHUIN

c(OpPMHPOBAHHOCTb YMEHUH HCIOIB30BaTh XMMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIIE€HHON) (OopMyad OpPraHMYECKHUX BEIIEeCTB U YypaBHEHUH
XUMHYECKMX  peaKklUMi,  M3roTaBiIMBaTb  MOJEIM  MOJIEKYJ
OpraHMYECKUX BEUIECTB I WUIIOCTPAlMM HMX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHUSI

1.5

ChopMHPOBAaHHOCTh YMEHHI yCTaHABIMBATh IPUHAICKHOCTD
U3yYEHHBIX OPTaHMYECKHMX BEIIECTB 0 MX COCTAaBY M CTPOEHHIO K
onpenenéHHOMYy Kiaccy (Tpyrmme) coeauHeHHH (YrieBOIOpOIH,
KHCIIOPOJl M a30TCOAEPXAIINE COCAUHECHUS, BHICOKOMOJIEKYIISPHBIC
COCMIMHCHHUA), JaBaTb WM Ha3BaHUS [0 CHCTEMaTHUYCCKOMN
nomenkiarype (IUPAC)

1.5

1.6

ChopMHpPOBaHHOCTH YMEHUS ONMPENEIATh BBl XUMHUYECKOMN CBSI3U B
OpPraHUYECKUX COETMHEHUSIX (OAMHAPHBIE U KpaTHBIEC)

ChopMUpOBaHHOCTH YMEHMSI TPHUMEHATH: TOJOXKEHUS TEOpHHU
CTpoeHHs opraHnyeckux BeuiecTB A.M. bytiepoBa s oObsicHEHUS
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH
COXPaHEHHMsI MaCChl BEILIECTB




2.1

VYraesomopoasl.  Kucnoponcoxaepxkamme ¥ a30TCoIepiKaline
OpraHu4ecKue coeIMHEHMs. BRICOKOMOJIEKYIISIpHBIC COSTMHEHUS

CdopmMupoBaHHOCTb YMEHUIl TPUBOJIUTH TpPUBUAJIbHBIC HAa3BaHUS
OT/ICJIbHBIX OPTaHMYECKUX BEIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
STUJICHTJIMKOJb, TJIUUEPUH, (eHoN, (popmanbierus, aueTalbIeru/,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KHUCJIOTa, III0K03a, (PyKTo3a, Kpaxmai, LeJUIi0J03a,
TJTUIIH)

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKUe M XHMHUYECKHE CBOWMCTBA THUIUYHBIX IPEIACTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEHICCTB (METaH, 3TaH, STUJICH,
MPONMWIICH, aneTwieH, OyraaueH-1,3, merunOyramueH-1,3, OGeHzod,
METaHOJI, ITAHOJ, STHJICHTJINKOJIb, TIHIEPUH, ()EHOJI, alleTAIbICTH]I,
MypaBbHHAsE M YKCYCHAsl KHCJIOTBI, TJIIOKO3a, KpaxMaJl, [EJUTI0JI03a,
AMUHOYKCYCHasi KUCJIOTa)

2.3

2.4

3.1

3.2

CdopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXIY TUIUYHBIMU  [PEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEILIECTB YPaBHEHUSIMHU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi C UCIOIb30BAaHHUEM CTPYKTYPHBIX (hopmyi

ChopMUpOBaHHOCTH ~ YMEHHUS  XapakTepHU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPBs (HEPTH, MPUPOAHBIN T'a3, YroJib), CIOCOOBI
UX TepepabOTKH W  MPAKTUIECKOEC TPHUMEHEHHE TIPOJIYKTOB
nepepadoTKH

XUMHS U KU3Hb. PacyéThbl

CdopMupoBaHHOCTH yMEHUW BIANETh CHUCTEMOW 3HAaHUU 00
OCHOBHBIX METOJ[aX HAYYHOTO TO3HAHUS, MCIOJIb3YEMbIX B XUMHHU
IpU M3YYEHUU BEIIECTB W XUMHUYECKUX SBJICHUN (HaOmroneHue,
U3MEPEHHE,  OKCIIEPUMEHT,  MOJEIMPOBAHUE),  HCIOJIb30BaTh
CUCTEeMHBIE XUMHUYECKHE 3HAHUA I TPUHATHS pEIIeHUd B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TpaBUJA TOIH30BAHUS
XUMUYECKON TMOCYION U JIa0OpaTOpPHBIM OOOpPYIAOBaHUEM, a TaKXKE
MpaBuIia OOpaIeHHs C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU
10 BBIMOJIHEHHUIO JTJAOOPATOPHBIX XUMHUECKUX OMBITOB

3.3

3.4

CdopmMupoBaHHOCTb ~ YMEHUW  IUIAHUPOBATh M BBIINOJHSATH
XMUMUYECKUN SKCIIEPUMEHT (IIPEeBpAllEHHUs] OPraHUYeCKUX BEIIECTB
IIpU HarpeBaHUM, MOJIyYEHHE OSTUJIIEHa M H3Y4YEHHE €ro CBOMCTB,
Ka4eCTBEHHbIE PEaKLUUH OpPraHMYeCKUX BELIECTB, JAEHATypauus
OENKOB MPHU HarpeBaHHUH, LIBETHbHIE pEaKLIUU OEJIKOB) B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH O€30MacCHOCTH MPH 0OpaIlleHUH C BeIECTBAMU
u 7a0OpaTOpHBIM O00OPYIOBAaHUEM; TIPEICTABIATH PE3yIbTAThI
XMMHUYECKOTO JKCIepUMeHTa B (¢GopMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid u (HOpMyIHpOBaTh BBHIBOJBI Ha OCHOBE
ATHUX PE3yJIbTaTOB

ChopMHpPOBAaHHOCT, ~ YMEHHUW  TPOBOJIUTH  BBIUUCICHUSA  TIO
XUMHYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOTUYECTBA UCXOIHOTO
BEleCTBa WJIM MPOAYKTAa peaklUU MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OAHOTO M3 UCXOHBIX BEIECTB WU MPOAYKTOB PEAKIIIH)




3.5

CdopmupoBanHOCTH yMEHUN KPUTUYECKU aHaIIM3UPOBATh
XUMHYECKYI0 HH(OpMaIuio, Moay4aeMyr W3 pPa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoii nH(MoOpManuu, ceTh IHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTH yMEHUH COOJOATh MpaBUIIA 3KOJIOTUYCCKU
1[e1eCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B
LEIAX COXPAaHEHUS CBOEro 3J0pPOBbS U OKPYKAIOUICH IPUPOAHOU
Cpellbl, OCO3HABATh OMACHOCTh BO3/CWUCTBUS HA >KUBBIE OPraHU3MBbI
OTIpe/IeIEHHBIX OPraHMYECKHUX BEIIECTB, TOHUMAs CMBICT TTOKa3aTels
I[TIK (mpenenbHO AONMYCTUMOM KOHIIGHTpAllMK), TMOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHUS M MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M YeJIOBeKa

11 KIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBanusi

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

Bianenne cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOTIOJIATAIOIINE  TOHATHA  (XMMHYECKHUH  DJIEMEHT, aTOM,
JNIEKTPOHHAsT 000JI0OYKa aroma, S-, p-, 0-3JeKTpOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHUCJICHUS, XMMHYECKas CBS3b, MOJIb, MOJISIPHAS Macca,
MOJIIPHBIA O0BEM, KPHUCTAUIMYECKAss PEHIETKA, THUITBI XUMHYECKUX
peakimit (OKMCTTUTEIEHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHIOTEPMHUECKUE, PEAKITUH HOHHOTO 0OMEHa), pacTBOP, JEKTPOIUTHI,
HE3JIEKTPOJIUTHI, DJIEKTPOIUTUYECKAs JTUCCOLMALUSA, OKHCIUTEND,
BOCCTaHOBUTEJb, CKOPOCTb XUMHYECKOW pEaKIuu, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS DIIEKTPOIUTUYECKOM
quccormanuu, Ilepmonnueckuin 3akon J[.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHH,
(hakTONMOTHMUECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, MONYYECHUU H
0€30MMacCHOM UCIOJB30BAaHUN BAKHEHIIINX HEOPTraHUYECKUX BEIIECTB B
OBITY M TPAKTHYECKON JEATENbHOCTH YeIOBeKa

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IIPU3HAKU H
B3aMMOCBA3b HM3YYCHHBIX HOH?[TI/II\/'I, OPUMEHATE COOTBCTCTBYIOIIHE
NOHATUA TIIPpU OIMUMCAHUH CTPOCHUA U CBONCTB HCOPTraHNYCCKUX
BCIIECCTB U HUX npeBpameHI/Iﬁ; BBIABJIATH B3aMMOCBA3b XHMHWYCCKUX
3HaHUH C IIOHATHUAMU n MMpEaACTaBICHUAMU APyrux
C€CTCCTBCHHOHAYYHEBIX IPEAMETOB

1.3

BJ'Ia,ZIeHI/Ie OCHOBHBIMHW ME€TOAAaMKW HAYYHOI'O IMO3HAHHS BEIICCTB U
XUMHYECKUX SIBICHHUN (HAOMIOJeHUE, H3MEpPEHUE, SKCIICPUMEHT,
MOJICIIMPOBAHNE)

14

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BaJE€HTHOCTh U CTENEHb
OKHUCJIEHHS XUMHUYECKHX 3JIEMEHTOB B COCIUHEHMSIX Pa3IU4YHOIO
COCTaBa, BHJ XHUMHUYECKOW CBSI3M  (KOBaJIeHTHas, HWOHHasi,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOM
PEIIETKN KOHKPETHOIO BEIECTBA (ATOMHAs, MOJIEKYJIIpHAs, HOHHAs,
MeTaJlJIN4ecKast)




1.5

1.6

1.7

ChopMupOBaHHOCTh YMEHHI OMPEAETATH XapaKTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHHUN

ChopMUpOBaHHOCTh YMEHHS  KIAacCHU(DUIUPOBATh XUMHUYECKHUE
pEeaKuy MO0 Pa3IMYHBIM MPU3HAKAM (YUCITY H COCTaBY PEarupyronInx
BEIIECTB, TEIIOBOMY 3((deKTy peaknuu, H3MCHEHUIO CTeleHEeH
OKHUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJIu3aTopa)

ChopMUPOBAaHHOCTh YMEHHUH COCTABIISATh YPABHEHUS PEaKIUid
Pa3NIUYHBIX THUIIOB, TOJHBIE M COKPANIEHHBIC YpPaBHEHHS pPEaKIIHid
MOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS, NMPH KOTOPBIX 3TH PEaKIUU
UIYT J0 KOHIIA

1.8

1.9

1.10

111

2.1

CdhopMupoBaHHOCTB yMEHUH IIPOBOJIUTH peakuuu,
MOATBEPKIAIOILHE KAaueCTBEHHBIN COCTaB pa3InYHbIX
HEOPraHWYECKUX BEUIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX BELICCTB

CdopmupoBaHHOCTH YMEHUN PACKPHIBATh CYIIIHOCTh OKHUCIHTEIHHO-
BOCCTAHOBUTEIbHBIX peakuuit IOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOrO OallaHca 3TUX peaklui

CpopMHUpPOBAaHHOCT, YMEHHUM OOBACHITH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOH peaklu OT Pa3iNdHbIX (haKTOPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMELICHUs
XUMHUYECKOI0 PABHOBECHS B 3aBUCUMOCTHU OT BHELIHETO BO3AECHCTBUS
(npunmun Jle [latenbe)

OO0mas u HeopraHu4yeckasi XUMHUs

ChopMupoBaHHOCTb YMEHHMH packpbiBaTh cMblica Ilepuoauueckoro
3akoHa .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO

byHKIIIHT

2.2

2.3

ChopMHUpPOBAaHHOCTP ~ YMEHHMM  XapaKTEpPU30BaTh  AJIIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MeHnieneeBa, HCIOIB3Ysl MOHATHUS «S-, P-, d-3JI€KTPOHHBIC OPOUTAIIIY,
«QHEPreTUYeCcKre YpOBHU», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COECJUHEHWI MO NEepHojaM U
rpynmnaM [leprogudeckoil cucTteMbl XMMHUYECKUX AyieMeHTOB J[.H.
Meneneena

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX
KJIACCOB, OATBEPKIATh CYIIECTBOBAHNE N'€HETUYECKOM CBSI3U MEXIY
HEOPraHWYECKMMH  BEIIECTBAMH C  IIOMOLIBIO  YpPaBHEHMMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKuil

2.4

2.5

ChopMUpOBaHHOCTh YMEHHH yCTaHABIMBATh TMPUHAICKHOCTD
HEOPraHMYECKUX BELIECTB MO UX COCTaBYy K OMpeAEIEHHOMY Kiaccy
(rpymme) coenruHeHuH (TIPOCThIE BEIIECTBA — METAITBI M HEMETAJIIBI,
OKCH/Ibl, OCHOBAHUSI, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

ChopMupoBaHHOCTH YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOIIUKY
JUISL COCTaBJIEHUS (OpPMYJ BEIIECTB M YpPaBHEHUM XHUMHUYECKUX
peakuuii, cuctematnaeckyro HomeHkinarypy (IUPAC) u TpuBnanbHbie




Ha3BaHUs OT/ACJbHBIX HEOPraHMYECKUX BEIIEeCTB (yrapHblil ras,
VIJIGKUCIIBINA Ta3, aMMUaK, Tami€Hasi U3BECTh, HEraméHas H3BECTb,
MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) 0OIIHE
XMMHYECKHE CBOMCTBA HEOPraHWYECKUX BELIECTB  PAa3IHYHBIX
KJIaCCOB, MOATBEPKAAThH CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKITY
HEOPraHWYEeCKUMH  BEIIECTBAMH C  TIOMOIIBIO  ypaBHEHHH
COOTBETCTBYIOLINX XUMHUYECKUX PEaKIHA

2.7

ChopMupOBaHHOCTH ~ YMEHHMH  IUIAHUPOBaTb M BBIOJHSATH
XUMHUYECKHI HSKCIEepUMEHT (pa3lioKeHHUe IEepOKCHIa BOJOpOJa B
MIPUCYTCTBUU KaTaIM3aTOPA, ONPEACIICHUE CPELIbI pACTBOPOB BEILECTB
C TMOMOUIBI0 YHHMBEPCAJIBHOIO WHJMKATOPA, BIMSHHUE Pa3IMYHBIX
(akTOPOB HAa CKOPOCTb XMMHUYECKOW PEAaKIMH, PEaKIHU HOHHOTO
oOMeHa, KaueCTBEHHbIEC peakInK Ha cynbdar-, kKapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KATUOH aMMOHUS, pPEUIEHHE SKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «Metael» U «HemeTansab») B COOTBETCTBUU C MPAaBUIIAMH
TEXHUKH O€30MacHOCTH TMpH OOpalIeHWH C BEIEeCTBAMU H
nabopaTopHbBIM  O0OpYyIOBaHMEM;  MPEACTABIATh  PE3YNbTAThI
XUMHYECKOIO JKCIIepUMEHTa B  (QopMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuil U (GopMynupoBaTh BBHIBOABI Ha OCHOBE
9TUX Pe3yIbTaTOB

2.8

2.9

CpopMHUpOBaHHOCT, yMEHHUH COOJIOATh TMpaBUia IMOJIb30BAHUSA
XUMHAYECKON TOCY/I0W M JTa0OpaTOPHBIM O0OPYIOBAaHUEM, a TAKXKE
MIpaBWIIa OOPAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C HHCTPYKIIHSIMH
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

CpopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEpPU30BaTh  XHUMHYECKHE
IIPOLIECCHI, JIEXKAIINE B OCHOBE NPOMBIIIIEHHOTO MOJIYyYE€HUSI CEPHOU
KHCJIOTBI, aMMHUaKa, a Takke c()OPMHUPOBAHHOCTH MPEACTABICHUIN 00
OOIMX HayyHbBIX MPHHLOMIAX M SKOJOTMYECKHX MpolieMax
XUMHUYECKOT0 IPOU3BOJICTBA

XUMHUA U KU3Hb. PacuéTrl

3.1

3.2

3.3

CpopMHUpOBAaHHOCTH MPEACTABICHUN O XUMHUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAy4YHOW KapTUHbl MHpaA, POJM XUMUU B TO3HAHUU
SIBJICHUH TPUPOJbl, B (OPMUPOBAHUHM MBIIUICHUS] U KYJIbTYPBI
JTUYHOCTH, €€ (PYHKIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOW s
pelieHusT MPaKTUYECKUX 3a7ad U OIKOJOTUYECKH OOOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpefie

ChopMUpOBaHHOCTH ~ yYMEHMM  KPUTHYECKH  aHAJIU3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl0 U3 Pa3HbIX HCTOUYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKALIUH, c€Th VIHTEpHET U Apyrue)

CchopMupoBaHHOCTh yMEHHUH CcOOMIOaTh MpaBUiIa 3KOJOTMYECKH
1enecoo0pa3Horo MoBeAEHUSI B OBITY U TPYIAOBOW JESTENbHOCTH B
LENAX COXPAHEHHs CBOETO 3[0POBbS U OKpYKAIOMIeW MPUPOIHOMN
cpensl

3.4

Oco3HaBaTh OMAaCHOCTh BO3JEUCTBHUS HAa JKUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MNOHWUMAs cMbIca Tnokazarens [IJIK,
MOSICHATH HA IPUMEPax CroCcOObl YMEHBIIICHUS U TTPEIOTBPAIIICHHS UX
BpPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa




3.5

ChopMUpOBaHHOCTH ~ yMEHUH  MPOBOAWUTH  BBIYMUCICHUS  C
WCIIOIb30BAHUEM IOHATHUSL «MAacCOBasl JOJI BEUIECTBA B PAaCTBOPE»,
O0OBEMHBIX OTHOLICHUH Ta3oB NMPH XUMHYECKHX PEAKIHUSIX, MacChl
BelIECTBa UM 00bEMa ra3oB MO W3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIIMU BEILECTB,
TEIUIOBOTO A (deKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEILECTB, IIPEBPALLCHUS] U COXPAaHEHUS DHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

1

TeopeTnueckrne OCHOBbI OPraHU4YEeCKOW XUMHUHU

11

[Ipenmer opraHMyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MaTepuajgoB. Teopus CTpOEHUs OPraHUYECKHUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CrtpykTypHble (OpPMYJIBl OpPraHUYECKHX BellecTB. ['omornorus, wuzomepus.
XuMHYecKas CBA3b B OPraHMYECKHX COCIMHEHUSAX — OJUHAPHBIE W KPATHBIC
cBsi3u. [IpencraBienue o KIacCUpHUKAIMKA OPraHUYECKUX BELIECTB

13

2.1

2.2

Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE
Ha3BaHUs BaXKHEUILINX NPEICTABUTEIIEH KJIACCOB OPraHUYECKHUX BEILECTB
YTieBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENH alKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy 3aMElICHHUs U TOpPEHUs), HAaXOXJIECHUE B IPHUPOJAE, MOIYyYEHHE U
MIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOCHUE, FOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpPATAllMM, OKHUCIEHUA U
MIOJINMEPU3ALINH ), IOJyYEHUE U IPUMEHEHHE

2.3

Anxaguensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHYECKHe CBOICTBa (peakuus nonumepusanun). [lomyueHre cHHTETUYECKOTO
Kay4yKa U pe3UHbI

2.4

2.5

2.6

3.1

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psijl. ALICTUIICH —
MPOCTEHIINI TPEACTaBUTENh AJIKHHOB: COCTaB, CTpOCHHE, (QHU3UYECKHe WU
XUMUYECKUE  CBOMCTBAa  (peakuWu  TUAPUPOBAHUS, TaJOTEHUPOBAHUA,
rUapaTalyy, TOPeHusl ), ToJy4eHHe U PUMEHEeHNe

Apenbl. benzon: coctaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOWMCTBA
(peakuuy TaJOreHUPOBAaHUS W HUTPOBAHMS), TOIYYEHHE M IPUMEHEHHE.
Tomyon: cocraB, cTpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOreHUPOBAHNS M HUTPOBAHUS), MOJydyeHUE U NpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBSI3b MEXIY YIVIEBOAOPOJAMH, NMPHUHAISKAIIMMH K
Pa3IMYHBIM KJIaccam

[IpuponHble HCTOYHUKM yIiIeBOAOpOnOB. [lpupoaHslii ra3 M IOIYTHBIE
He(TsaHble ra3pl. HedTh u €€ npoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHT (TepMHUECKUI, KaTanuTH4ecKuil), muponus. IIpomykTsr
nepepadboTKu HEPTH, X TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIi
YroJIb M IPOAYKTHI €T0 NepepaboTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHUA

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TAHON: CTPOEHUE,
bU3UYecCKne W XUMHYECKHE CBOMCTBA (PEaklMd C AaKTHBHBIMH MeETaUIaMH,
rajJlioreHOBOJIOPOJIaMHU, TOPEHHE), MPUMEHEHHE. BOoAOpoaHbIE CBSI3U MEXKIY
MOJICKYJIaMH CITUPTOB. [[elicTBHE MeTaHOJIa ¥ 3TaHOJa Ha OPTraHWU3M YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IICIOYHBIMH METaJlJIaMH,




3.2

KauecTBEHHAasl peaklMsi Ha MHOIOAaTOMHbIE CHUPTHI). [leiicTBUe HAa OpraHusm
4esioBeKa. [IpuMeHenne rauneprta u 3TUICHITIMKOIIA

@deHon: CTpOeHUE MOJIEKYNbl, (U3MYeCKHe U XHUMHYECKHE CBOMWCTBA.
Tokcuunocts enona. [lpumenenue gpenona

3.3

Anberuasl ¥ KeToHbl. POpMabIerul, aleTaabAeTHIl: CTpOeHUE, (PU3NIECKHE
U XUMHYECKHME CBOICTBa (peakUuM OKHUCIEHMs U BOCCTaHOBJICHUS,
KAaueCTBEHHBIE PEAKIINH), IOJYUYEHUE U IPUMEHEHHE

3.4

O/HOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHCIIOTBI: CTpOeHue, (hru3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCIOT, peaknus JTepu(HKanuu), MOJIyYeHHE U TPUMEHEHHE.
CreapuHOBas U OJEMHOBAs KUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIeHCTBHE

3.5

CrnoxxHbie 2QUPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas poib
KUPOB

3.6

4.1

4.2

5.1

5.2

VYraeBojpl: cocTaB, Kiaccudukanus yrieBogoB (MOHO-, 1U- U MOJMCAXapU/bl).
I'moko3a — mpocTeiinii MOHOCaxapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJIBL,
¢usnyeckue M XUMHUYECKUE CBOMCTBa (B3aMMOJAEHCTBHE C T'MIPOKCHUAOM
menu(ll), okucieHume amMmmauyHbIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAaHOBJICHHE, OPO’KEHUE TIIIOKO3bI), HAX0X/IEHUE B NPUPOJIE, IPUMEHEHHUE,
ounosorudeckast poib. @orocuHTe3. OpyKTo3a Kak U30Mep TIOK03bl. Kpaxman
U LIEJUII0JI03a KaK NpUpoAHbIe nosmMmepbl. CTpoeHHe Kpaxmala U LEeJIIHJI03bL.
dusznueckue M XUMHUYECKHE CBOMCTBA Kpaxmaja (THIPOJIU3, KaueCTBEHHAas
peaKIysi ¢ MOJI0M)

A30Tcozlep>i<amne OpPraHn4eCKuC COCANHCHU A

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeauHeHus. duznueckue u
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe rmiuHa). buomornueckoe
3Ha4YE€HHE aMUHOKHUCIOT. [lenTuasl

benkn Kak IpUPOAHBIE BBICOKOMOJIEKYJApHBIE coenuHeHud. [lepBuuHas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OeskoB. XMMHUYECKHE CBOICTBA OEIKOB:
THJIPOJIN3, ACHATYypalks, KaUeCTBEHHbIE PeaKkIMK Ha OeJIKH

BLICOKOMOJ'IGKyJ'ISIpHHe COCOUHCHUA

OCHOBHbBIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED,
[IOJIUMEDP,  CTPYKTYPHOE  3BEHO, CTENEHb  IOJMMEPHU3ALUU,  CPEAHsA
MoJieKyisipHass Macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH — MTOJIMMEPU3ALUs U TTOJIMKOHICHCALIMS

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BELIECTB M WX IPEBpAllCHUN:
O3HaKOMJIEHHE C oOpa3uamMu TMPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IIJIACTMACC, Kay4yKoB. [IoiydeHre CHHTETUYECKOr0 KayuyyKa U PE3UHbI

11 KIIACC

Kon
1

11

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

TeopeTuueckre OCHOBBI XUMHH

XuMHUECKuH 351eMeHT. AToM. SIipo aToMa, U30TOIbL. DIEKTPOHHAs 000JI0UKa.
DHepreTUyecKre YpOBHH, OyPOBHUA. ATOMHBIE OpOUTAIH, S-, P-, 0-3JI€MEHTHI.
OcobeHHOCTH pacnpeeNieHHsI 3JIEKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAs! KOH(UTypalisi aTOMOB




1.2

1.3

Ilepuonnueckuii 3akoH U Ilepuonnueckas cucremMa XUMUYECKUX JJIEMEHTOB
H.N. MenneneeBa. CBsi3b NepuogMYECKOro 3akoHa u Ilepuoauyueckoit cucteMbl
XUMHYECKHX 31eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB XUMHYECKHX DJJIEMEHTOB M
00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB IO TpyMIaM U IMepuoiam.
3HayeHue MePUOIMYECKOTO 3aKOHA B Pa3BUTUU HAYKH

CrtpoeHue BellecTBa. XHUMHYECKash CBA3b. BUIAbl XUMHYECKOW CBSI3U
(koBajieHTHasi HEMOJSpHAs W TMOJsSpHas, MOHHAas, MeTrauiueckas). onsr:
KaTHOHBl M AHUOHBL. MeXaHW3Mbl 00pa30BaHHUS KOBAJICHTHOW XHMHYECKOM
cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BogopoaHast cBs3b

1.4

Banentnoctb. DnekTpooTpunatenbHOCTh. CTerneHb OKUCIICHUS

1.5

BewecTBa MOJEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT THUIIA KpUCTAUIMYECKOM pewmeéTku. [loHsTHE O aucnepcHbIX
cucrteMax. VIcTUHHbBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBasi J10Ji1 BEUIECTBA B
pacTBope

1.6

1.7

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenkiarypa
HEOPraHUYECKUX BEIIECTB
Xumuueckass — peakius.  Krnaccudukamuss — XMUMHYECKMX — PEeakuuid B

HeOpFaHI/I‘ICCKOﬁ n OpFaHquCKOﬁ XMMHH. 3aKOH COXpaHCHHA MACChl BCHICCTB,
3aKOH COXpaHCHUA U IPCBPALICHUA SOHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peakimu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

1.10

1.11

O6parumbie peakiuu. XUMUYECKOe paBHOBecHe. MDaKTOphl, BIUSAIOMINE Ha
COCTOsIHUE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [llarenbe

OnexTponuTtnueckas auccouuanus. CunpHble U crnadble dmekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCINIAs, HEHTpayibHAs, WIeJIOYHAs. Peakmum
HOHHOTO 0OMeHa

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU
Heoprannueckas xumus

2.1

2.2

Hewmerannel. [Tonoxxenne HemerasuioB B [leproanueckoil cucreMe XUMHUYECKUX
snemenToB J[.M. MenneneeBa u 0coOOEHHOCTH CTpOEHHsI aTOMOB. PU3NUECKue
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IMpHUMeEpe KHCIOopoaa,
cepsl, pochopa u yriepoaa)

XUMHUYECKHE CBOMCTBA BAXHEHMIIMX HEMETAJUIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrimepora U KpeMHHS) U UX  COEIMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEP)KAIMX KUCIIOT, BOJOPOAHBIX coeauHeHui). [IpumeHeHue
BAKHEUIINX HEMETAJUIOB U UX COCUHEHUN

2.3

2.4

2.5

Meramnsl. [lonoxenne merannoB B Ilepuonnueckoil cucTeMe XUMUYECKHUX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI04YEK
aTomMoB MeTasuioB. O0mue Gpuznueckue cBorcTBa MeTaIIOB. CIUTaBhI METAIIOB.
DIEKTPOXUMHUECKUH Psiji HAPSKEHUH METaJJIOB

XUMHUYECKUE CBOMCTBA BaXXKHEMIIMX METAIOB (HATpUM, KalWid, KalbLUM,
MarHui, aJlfOMUHUH, IIHHK, XPOM, XKEJIe30, MeJlb) U UX coenuHeHuid. OO0mme
CrocoObI TOMy4YeHUs] MeTaIUIOB. [[prMeHeHrne MeTallIoB B OBITY U TEXHHUKE
I'eneTrnueckas CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAIIEKAIINX K PA3TUIYHBIM
KJaccaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHH MeAULMHBL. [[OHATHE O HAyYHBIX METOAAX MO3HAHUA
BEILIECTB U XUMHYECKUX PEAKIUN

3.2

[IpencraBnenus 06 0OIMMX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO MOTYYECHHUs
BOXHEHIINX BemlecTB. YenoBek B MUpE BEIIECTB M MaTepHAaOB: BaKHEHIINeE
CTPOUTENIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPAaCKH, CTEKIIO,
KepaMHKa, MaTepuasbl Ui AJICKTPOHUKH, HAaHOMAaTepUallbl, OPraHUYECKUe |
MHUHEpaJIbHBIEC YI00peHUs

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBuJia HCIOJIB30BAHHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30IacCHOT0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM
XUMHUU B HOBCCHHGBHOfI JKHN3HHU




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumus. 10 xmacc. ['abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»
» Xumus. 11 xnacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1monepHoe obmectBo «M3narensctBo «lIpocBerienue»

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

e HMHpopManmmoHHO-METOIUIECKOE TUCHMO 00 0COOECHHOCTSIX MPETO1aBaHMs
ydaeOHoro npeameta «Xumus» B 2025/2026 yueOHOM TO1y
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

e Meroanueckrue pEKOMEHAAMH IO U3YUEHUIO TeMbI « OKHACIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMI B IIKOJIBHOM Kypce Xxumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

e VYyeOHO-MeTOANYECKOE 00ECTIEUeHHE MPOIIECCOB MPENOAaBaHUsI XUMUH,
Ounosnoruu, (pU3MKK HA YPOBHAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
o0pa30BaHMsl C BKIIOUEHHUEM JOMOJHUTEIEHOTO HH)KEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e bank 3amanuii 1151 TEKYIIETO OLEHUBAHUS IO Y4€OHOMY MPEAMETY « XUMHUS»
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

e MeToanueckrue peKOMEHAAIMHU M0 CO3JaHUIO KJIACCOB TEXHOJIOTUYECKOT0 U
€CTECTBEHHO-HAYYHOT 0 Ipo(uIIel U KIACCOB C YIITyOJIeHHBIM U3yYEHUEM
MaTeMaTUuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHu3alusIX ¢ UCTIOIb30BaHUEM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HauuoHanbHOro npoekra «Oopaszoanue» (KBantopuymsl, [T-kyosl, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

e Meroanueckue pekoMenaanuu. Opranuzanus BzaumonencTeus “llkxomna —
By3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
e BUBJIMOTEKA IOK https://Monypoxu.pd/
e [JIOBAJI-JIAB https://globallab.ru/



https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://моиуроки.рф/
https://globallab.ru/
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