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COJAEPKXAHUE YYEBHOI'O IPEJMETA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4EHUM HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTPOCHHSI OPraHUYECKHX
coenunenuii A. M. byTtieposa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne 0 Ki1acCU(pUKALMKU OpraHnyeckux BeuiecTB. HomeHknaTypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHUYeCKHX BEIIECTB W MarepuajlaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W 3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
pOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOrC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOWCTBa (peakuusi mnoiaumepusanuu). [lomydeHue CHUHTETUYECKOIO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMs U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS. U HUMPOBAHUS), NOLyYeHue u npumenerue. TOKCUYHOCTb
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apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHKU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
du3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTaHOBIIEHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjiacca KUCIOT, Peakiysl 3TepU(PHUKALUK), TOJyYeHUE U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XUMHUYECKHE CBOWCTBA Kpaxmana (TUIPOJuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MJIM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIUH).

A3oTconepKale OpraHn4eckiue COeMHECHNU.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallEHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, [IBETHHIC PEaKIIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XHUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX MPEBpallECHUil:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DPHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MTOPO/bI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cucCTeMbl
xuMuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOU TEOpPHEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XHMMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAaHECHUA U MPEBPALLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumu4ueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuoanueckas cucremMa XxuMmuueckux snemMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAEICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HUCIOJIb30BAHUEM IMOHATHUS «MaccoBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpUMEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUINIMX HEMETAUIOB (TajoreHoOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXKHENUIIINX HEMETAJUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX MPEBPALLICHUIL:
U3y4YeHUE KOJUICKINH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XuMHUS ¥ KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XUMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWIA HCMHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHu4ecKol XuMuu B 11 Kiacce oCyIIeCTBIACTCA 4epe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWs, aHalu3, CHHTE3, KiIacCHU(PUKAIMs, TEePUOJANIYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XuMuUYecKasi NPOMBIIIIEHHOCTb, METAJLUIYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 XUMUNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIHMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIECTBA, MPUHATHIMU B OOILECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKON JEesATEILHOCTH
00y4Jaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TMPUHHUMATh MOTHBBI, HaMEPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHieCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEUICHWU NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHusi, Oyayuied mnpodeccuu W pean3aluu COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEeM, BIIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus. BOIIPOCOB PAlMOHAIIBHOTO IPUPOIOIIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIBHON KYJIbTYpHI, PEIICHUHU TI00aTbHBIX TPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHMMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MECHCHUH, YMEHHUS JIe1aTh 000CHOBaHHbBIC 3aKIIOYCHHS HA
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIBCKON JICATEITHHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI
JCSATCIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIiecc, CUCTeMa, HayYHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHOMN
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIILHOCTH C OCTABICHHBIMU LIEJISIMU;
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WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHITUNA W YCTAaHABIMBATh MX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

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

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHMS, UCTIOIB3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylsia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJEIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITETbHO C(OpPMYyIHUpPOBAaHHBIE BOIMPOCHl B Ka4eCTBE HMHCTPYMEHTa
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJIILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (hopmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a7ay, NPUMEHEHHUIO pa3INYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJACpP)KaHUSA, CIPABOYHBIE TIOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh MH(DOPMAIIUIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;
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(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO IpoeKTa U (OPMYIUPOBATH BHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILECTBISATh CBOIO I03HABATEIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambosee
3¢ (eKTUBHBIN Ccroco0 MX peneHuss ¢ y4ETOM TMOJYYeHHUS HOBBIX 3HAHUU O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJM3a
¥ CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKaroT:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUH B TO3HAHUM SIBIICHUI
npuposibl, B (GOPMUPOBAHMU MBINUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOLIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YHKIMOHANbHAS TpYIIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI P, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M a30TCOJAEpXKAIIUE COCAVNHEHUS, MOHOMEp, IOJMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytinepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTA W CUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTU YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIC MPU3HAKU TOHATUM,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBJIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WILIIOCTPAIUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAIEKHOCTh HU3YUYECHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS IIO
cuctematudeckoit Homenknarype (IUPAC), a Taxke TpUBOAUTH TPUBHATHHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIeru, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHNH);

c(hOPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIEC);,
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, STaH, ATUJICH, MPOIWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUW OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0eHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BCIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJy4aeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYMOBOH JESITEIBHOCTH B IICIISIX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYYalOUIMXCA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JTUCCOLIMALINSA, OKHUCIUTENb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMWS, JIEKAIIME B OCHOBE IMOHUMAaHWS MPUYMHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,
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c(OPMUPOBAHHOCTh YMEHHUI BBISIBIATH XapaKTEpPHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pEaKIuH,
cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEENSITh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapakTep Cpeibl B BOAHBIX pacTBOpPax HEOPTaHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUbl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUNYECKOTO 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIYy HEOPraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakimu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 2JIEMEHTOB, OOpaTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TU PEAKIUU UAYT 0 KOHIIA,;
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c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIIKNE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUIMX HAYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W J1TabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBIMOJHATH XWMHUYECKUIN
HKCIIEPUMEHT (pa3joKEeHUEe MEePOKCUIa BOAOPOJAa B MPHUCYTCTBUM KaTalau3aTopa,
ONpPENENICHUE CpEApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a1ad 10
TeMaM «Metaiey U «Hemeramib») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COOJIIOMATh  TpaBUja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha mpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBHIANIUX OOYyYaIONIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKUX

dbopmy.
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TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMbIX HA

OCBOEHHE KAXKJIOM TEMbI 1 BO3MOKHOCTH HCITIOJIb30BAHUSI 11O TOM TEME JIEKTPOHHBIX

(IN®POBLIX) OBPA3OBATEJIBHBIX PECYPCOB

10 KUIIACC
DJIeKTPOHHbIEe HH(POBbIE
Ne ni/m Tema ypoka KoumnuectBo
o0pa3oBaTe/bHbIe pecypChl
4acoB
[Tpeamer opraHn4eckoil XuMuHu, €€ BOSHUKHOBEHUE, Pa3BUTHE Bubmmorexa HOK
1 A SHACHIE ’ ’ 1 https://lesson.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
Teopus cTpoeHUs OpraHU4ECKUX COeIMHEHNNA A. M. bubmoreka
2 ByTi1epoBa, e OCHOBHHIE HONOKEHIIS 1 IIOKhttps://lesson.edu.ru/lesson/c935a58c
’ -ab0e-4¢59-9dcf-20517ae4b52e
[IpencraBnenue o Kk1acCUPUKAUU OPTaHUYECKUX BEIECTB. bubnmnoreka
3 HowmenknaTypa (cucremMaTuieckasi) ¥ TpPUBUAbHBIC HA3BaAHUS 1 LIOKhttps://lesson.edu.ru/lesson/726ee09
OpPraHMYEeCKHUX BEIICCTB 9-e1a9-410f-b8be-b4ch589aeadl
bubnmnoreka
4 AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKHI PSIT 1 LIOKnhttps://lesson.edu.ru/lesson/258ddc0
6-ec23-473c-b3d7-ed82fcaddd02
bubnmnoreka
5 MertaH U 3TaH — NpOCTEHIINe MPEACTaBUTENHN AJIKAaHOB 1 LTIOKhttps://lesson.edu.ru/lesson/9641927f
-bbc8-44b9-b3ea-81la2be75c47a
bubnuoreka
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 LHOKhttps://lesson.edu.ru/lesson/4038171
e-4158-4bd1-ae98-18dc1cfh9399
7 DTHIICH U TIPOIIIICH — MPOCTEHIINE MPECTABUTETN AIIKEHOB 1 bubnuoteka
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https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

ILHOKhttps://lesson.edu.ru/lesson/05ab592
5-ba8e-499e-840b-70b5e8db71ae

[Ipaktuueckas padora Ne 1. «[lomyueHue sTuiIeHa U U3yYeHUE

Bubaunoreka

8 €T CBONCTEY IOKhttps://lesson.edu.ru/lesson/53cd237
9-2a45-43b1-9f67-7ebcdaf03ce0
bubnmnoreka

9 g;:iiﬁifﬁ:ig:;g’i zgzi?(iymﬂmm 1,3. Hoyuerne LOKhttps://lesson.edu.ru/lesson/6df23393
-6f08-4b9f-ae01-a983b95h854a

AJIKHMHBI: COCTaB M 0COOEHHOCTH CTPOCHUS, TOMOJIOTUIECKHUH bubmorexa

10 P, ALCTIICH — MpOCTeIiiii NPE/ICTABHTEIb ATKHHOB ILHOKhttps://lesson.edu.ru/lesson/05¢9a92
9-6741-4d7c-84b5-009292468356
bubnmnoreka

11 Bbruuciienus mo ypaBHEHUIO XUMUYECKOH peaKIuu ITOKhttps://lesson.edu.ru/lesson/7dada02
7-8448-418f-b416-fbaledd4ab6d

Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh apEHOB. bubnmnoreka

12 I'eneTnveckas cBs3b yIrieBOJOPOIOB, IPUHAUICKAIINX K LIOKhttps://lesson.edu.ru/lesson/d86d7d0

pa3IMYHBIM KJ1accam 0-d5b4-491d-aded-c3ddal9feef4
13 KonTponpHas paboTa o Marepuainy, npoiieHHOMY B 1
TIOJYTOTUH
[IpupoHBIE NCTOYHUKY YTIIEBOIOPOAOB: IIPUPOIHBIN Ta3 U bubmmorexa

14 HOIYTHBIE HEPTSHBIE ra3bl, HEPTh U MPOTYKTHI €€ LIOKhttps://lesson.edu.ru/lesson/99557a5
nepepadoTKu e-2221-43e0-97b8-983de535¢c44d
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB: IPUPOAHBIN I'a3 U bubnuoreka

15* HOIYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOTYKTHI €€ LIOKhttps://lesson.edu.ru/lesson/99557a5

nepepadoTKu e-2221-43e0-97b8-983de535¢c44d

16 KoHnTtponbHas paboTta mo pazaeny «YTiaeBoa0pOIb»

17 [IpenenbHBIE OJHOATOMHBIE CITUPTHI: METAHOJI M ATAHOJ. bubnuoreka

Bonopoanasicsizb

ILHOKhttps://lesson.edu.ru/lesson/5439¢18
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https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

b-7440-4b6f-bf84-c04fad71694f

Bbubmanoreka

18 MHOroaToMHBIE CITUPTHI: STUIICHIIIMKOIb U TIULEPUH LIOKhttps://lesson.edu.ru/lesson/461aa9c8
-c0ef-4827-a8e5-d12a0bedc826
Denon: CTPOCHUE MOJICKYJIBI (1)I/I3I/ILICCKI/I€ U XUMHWYECCKHUEC bubsmotexa
19 . ’ ITOKhttps://lesson.edu.ru/lesson/649883hb
CROYICTSA, HpuMeHEnye 8-7c5-416-896e-10a2278008f1
bubnnoreka
20 Anbaerupl: GopMaabACTU U alleTalbIeIHI. AIICTOH IHOKhttps://lesson.edu.ru/lesson/8664b31
9-0ba3-4945-b076-ch7ae5858h90
OIHOOCHOBHEIE MPEACIbHBIC KAPOOHOBBIC KHCIIOTHI: bubmorexa
21 MypaBBUHAS  YKCYCHAS IOKhttps://lesson.edu.ru/lesson/b4feaa04
-3438-4b57-a3ec-ba0f9fe63c0d
[Ipaktrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM bubmioreka
22 CHCIIOTED ILHOKhttps://lesson.edu.ru/lesson/9834d40
8-386d-444a-8de3-7efba8b98cdb
CTeapI/IHOBaSI H OJICMHOBAs KUCJIOTHI, KaK IIPEACTABUTCIIN BI/I6J'II/IOT6K3.
23 BHICIIIX KaPGOHOBBIX KHCIOT ’ LHOKhttps://lesson.edu.ru/lesson/71ac43f2
-a0d4-4945-a0eb-1e59cd5f4d9of
Mpr1a kak coIM BBICHINX Kap60HOBBIX KHUCJIOT, UX MOIOIIICC BI/I6J'H/IOT6K3.
24 . ’ IOKhttps://lesson.edu.ru/lesson/71ac43f2
AACHCTBHE -a0d4-4945-a0eb-1e59cd5f4dof
CrnosxHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX KHUCIIOT. bubmoreka
25 THpOIIHS CTOKHBIX HPUPOB LIOKhttps://lesson.edu.ru/lesson/71ac43f2
-a0d4-4945-a0eb-1e59cd5f4d9f
bubanoreka
26 XKupsl: THAPONIN3, TPUMEHEHHE, OHMOIIOTHYECKAst POJIb KHPOB IIOKhttps://lesson.edu.ru/lesson/c19e6ffc-

7d70-46¢c-a9ee-ebfac27dead9
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https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49

VYraeBoasl: cocTa, kiaccudukanus. Baxueimume

Bubmaunoreka

27* pCACTABHTGI: 111003, (BpYKTO3a, CaXapo3a 1 IHOKhttps://lesson.edu.ru/lesson/709ce43a
’ ’ -deb6-4281-963b-01d2e212d4d0
bubnmoreka
28 Kpaxman u 11euton03a Kak mpupoHbIe MOJTUMEPhI 1 LIOKhttps://lesson.edu.ru/lesson/690fbb76
-f94a-4177-bbbe-3d3ae748f716
29 KontposbHas paboTa 1o paszaeny «Kucaopoacoaepxarine 1
OpPraHUYeCKUE COCTUHCHUS
bubnuorexa
30 AMUHBI: METHJIAMUH ¥ aHUJIMH 1 LHOKhttps://lesson.edu.ru/lesson/0c608a5
9-4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTBI KaKk aM(pOTEPHbIC OPraHUIECKUE COSTUHCHHUS, bubmiorexa
31 i GHONOMHUECKOE 3HaucHHe. Tl 1 LHOKhttps://lesson.edu.ru/lesson/c2f2f3d7
-43d1-4873-ace0-78eca6009628
bubnuorexa
benku Kak MPUPOHBIC BEICOKOMOJICKYIISIPHBIC COSTUHECHUSI. LIOKhttps://lesson.edu.ru/lesson/45b81da
32 OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJICKYIISIPHBIX 1 c-acha-440e-99e3-
COeIMHEHUH 14c¢3ba78050ahttps://lesson.edu.ru/lesson/
45b81dac-acba-440e-99e3-14c3ba78050a
33 l'onoBast kKoHTpONBEHAS paboTa 1
OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX bubanorexa
34 coenmmeni, TLIACTMACCH, KaYYKH, BOTOKHA 1 IHOKhttps://lesson.edu.ru/lesson/1600e4a
’ ’ 4-d259-4ba9-9632-994faedce366
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

*YueT paboueli MporpaMMbl BOCTIUTAHUS
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https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KIIACC

Ne KoanuectBo JJleKTPOHHBbIE HU(PPOBHIE
Tema ypoka
n/n 4acoB o0pa3oBaTe/bHbIE PeCypcChl
bubmuoreka [JOK
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs! KOHPUTYpaIUs aTOMOB 1 https://lesson.edu.ru/lesson/20b1df2e-
6ced-435b-b6dc-5155d30a45fa
[Iepnonnueckuit 3akoH u [lepuoanyueckas cucTeMa XMMU4YECKUX bubmmorexa [IOK
2 anemenToB JI. 1. MeneneeBa, ux CBsA3b C COBPEMEHHOW TeOpHei 1 https://lesson.edu.ru/lesson/e7d48881-
CTPOCHHUS aTOMOB 055d-49da-a49c-7375¢3d033e9
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX
COCIMHEHUH 10 TPYITaM U NepruoiaM. 3HaUCHHE MePUOTUIECKOTO Bubnmorexa HOK
3 3aKOHA M CUCTEMbI XUMHUYeCKuX AemMeHToB J[.1. Menzaeneesa B L https:/lesson.edu.ruflesson/e /046881
o 055d-49da-a49c-7375c¢3d033e9
pPa3BUTHHU HAYKHU
Crpoenue BeniecTBa. XMMHUUYECKasl CBSI3b, €€ BUIbl; MEXAHU3MBI Bubmiorexa LIOK
4 OBpaIOBAHIS KOBATEHTHO CBA3M BOHOI;OHHM CB’%B 1 https://lesson.edu.ru/lesson/a9c9a6le-
' e387-4ffe-bcfb-aca9c7241b21
BanentHocTh. DneKTpooTpuLaTeTbHOCTh. CTENEHb OKUCIEHUS. Bubmiorexa LIOK
> BemiectBa MONEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS L hitps://lesson.edu.u/lesson/ 75637222-
d397-4bla-810a-cc7bca9e8alc
[TonsiTHe 0 MUCTIEPCHBIX cucTeMax. VICTHHHBIE M KOJIJIOWTHBIC bubmmorexa OK
6 pacTBOpEL MacCoBas 015 BELIECTEL B PACTBODE 1 https://lesson.edu.ru/lesson/8ae38be6-
' e06f-4fae-9729-69903109f968
Knaccudukanmst 1 HOMEHKJIaTypa HEOPTAaHHYECKUX COCTMHECHHM. bubmmorexa HOK
7 1 https://lesson.edu.ru/lesson/237cdb54-

I'ereTmueckas CBI3b HCOPraHNM4YCCKUX BCUICCTB, Pa3JIMYHBIX KJIIaCCOB

2787-4817-8330-6e027b075645
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https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645

Knaccudukanus XuMU4ecKUX peakifii B HEOPraHHUECKOW U

bubmuoreka [JOK

Teme «MeTaiel»"

8 OpPraHu4ecKOil XUMHH. 3aKOH COXPAHEHHUS MaCcChl BEIIECTB; 3aKOH https://lesson.edu.ru/lesson/237cdb54-
COXpaHEHHUs U MPEBPAIICHUS SHEPTUU TTPH XUMHYECKUX PEAKIIHIX 2787-4817-8330-6e027b075645
bubmuoreka [JOK
9 Ckopoctb peakuuu. O0paTuMble peakiui. XUMUUECKOE paBHOBECHE https://lesson.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655
[IpakTuueckas padora Ne 1. «BrnusiHue pa3nuyapix (akTopoB Ha Bubamorexa HOK
10 CKOOCTE XHMITECKOH PeakLtiiny https://lesson.edu.ru/lesson/fOchSdef-
307e-4575-89d0-86041b603655
DnekTpoauTrueckas aucconuanus. [lousatue o BoIopoaHoM bubnuoreka [JOK
11 nokazareje (pH) pacrBopa. Peakiuu nonnoro oomena. I'uaponus https://lesson.edu.ru/lesson/237cdb54-
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB 2787-4817-8330-6e027b075645
OKHCTUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [loHsaTre 06 Bubmiorexa LIOK
12 S MEKTpOII3E PACIITABOB 1 PACTEOPOB Coreii https://lesson.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-b3d1b2eeb237
13 KontponbHas padota no pazaeny «TeopeTudeckre OCHOBBI XUMUM
Mertannsl, ux nonoxxenue B [lepuoanueckoit cucreMe XUMHUECKUX
. . MenneneeBa 1 0COOEHHOCTH CTPOCHHSI AaTOMOB. bubmorexa HOK
14 3166 MetTo /| . https://lesson.edu.ru/lesson/e7ff8162-
e (1)I/ISI/ILI€CKI/IGUCBOI/ICTB3 MeTaJ'IJ'I?B. CruraBbl METAJLIOB. 0d4d-40f8-b9f7-422c367 10750
DIEKTPOXUMHUYCCKHH Psijl HATPSHKCHUI METaJIJIOB
15 KonTponpHas paboTta mo maTepuanty, mpoiiiecHHoMY B | moiyroauu
XVMHYeCKHE CBOWCTBA BaKHEHIIINX METAJUIOB (HATpUH, Kalui Brbmiorexa LIOK
16 S S —— ’ https://lesson.edu.ru/lesson/a0d5bd16-
’ ’ 683e-4ale-8073-70c604e9c862
17 XUMUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHEHUI
18 XUMHYECKUE CBOWCTBA ITUHKA, Kelle3a U MX COCTMHEHUI
19 [TpakTrueckas paborta Ne 2. "Penienune skcriepruMeHTalbHBIX 3a/1a4 110 bubnuorexa [JOK

https://lesson.edu.ru/lesson/6545ec44-
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https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7

34c5-43f6-826b-a648d7d6fef7

Hewmerannsl, ux nonoxenue B [lepuoandeckon cucreMe XuMHYECKUX

bu6mmoreka [JOK

20 snemenToB J[. . MeneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB https:/lesson.edu. riflesson/2390bB3e-
T a935-4¢96-bd3a-25f26d9¢1139
®du3nyecKue CBOMCTBAa HEMETAIIOB. AJUTOTPOIHS HEMETAJIIOB (Ha Bubmmorexa LIOK
21 HpHMEpE KHCTOpORa, Ceph, hocopa i yrieposa) https://lesson.edu.ru/lesson/cfb70c37-
’ ’ 2784-4c66-be05-b0966dffb673
bubmuorexa [JOK
22 XUMHYECKUE CBOMCTBA IaJIOTCHOB, CEPBI M X COEIUHCHHI https://lesson.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa 1 UX COCTUHCHUN
24 XUMHUYECKUE CBOMCTBA yriiepojia, KPEMHHUS U UX COCIIMHCHHUI
bubmuoreka [JOK
25* [MpumMeHeHre BaXKHEHIITMX HEMETAIUIOB M UX COCITUHECHUI https://lesson.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673
0O000meHne U cucreMaTu3anus 3Hannil o reMe «Hemertamiery.
26 BbIunciieHus mo ypaBHEHUSAM XUMHUECKUX PEAKIINi 1
TEPMOXUMHUYECKUE PACUETHI
97 [Mpaktudeckas padora Ne 3. «PerieHue sKCriepUMEHTATBHBIX 33/1a4 10
teme "Hemeramasr"y
28 KonTtposnbHast pabota o Temam «Metamuibi» u «HemeTtamib
Heopranwnueckue u opranndeckue KucioTel. Heopranudeckue u Bubmmorexa LIOK
29 OPIAHHHECKIE OCHOBAHIS https://lesson.edu.ru/lesson/46b429e4-
931c-43fb-a2ba-be9eObbeddef
AmboTepHbIC HEOPTaHUYECKUE H OPTAaHUYCCKUE COCTMHCHUSI. bubmorexa HOK
30 https://lesson.edu.ru/lesson/c6c5af9a-

I'eneTmueckas CBI3b HCOPraHNMYCCKUX U OPraHUYCCKUX BCUICCTB

9645-4604-9834-59151d566a61
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https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61

Posib xuMuu B 0O6ecrieueHNH SKOJIOTUIECKOM, SHEPreTHIECKOM U

bubmuoreka [JOK

31* HHIICBOl Ge30MACHOCTH, PA3BITHI M HIIHE 1 https://lesson.edu.ru/lesson/34e920c7-
’ f570-45b1-8c7e-b7989845da49
[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHIIUIIAX TPOMBIIIJICHHOTO BuGmmorexa LIOK
32 T 1 https://lesson.edu.ru/lesson/029ee9f3-
6675-4682-9ba8-7fca5cal8277
33 BIIP/T'onoBast koHTpOIbHAs paboTa 1
bubmuorexa [JOK
34* YesioBeK B MHpE BEIIECTB K MAaTEPHAIOB. XHUMHS U 3J0POBbE YEIOBEKA 1 https://lesson.edu.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8a59f
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

*Yyer paboueii mporpaMMbl BOCIIUTAHUS
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https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://lesson.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI

10 KJIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nmpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUHU

11

ChopMHUpPOBAaHHOCTh MPEACTABICHUNH O XMMHYECKOW COCTaBJISIOMIEH
€CTECTBEHHOHAY4YHOW KApTUHBI MHUpa, pOJIM XUMUU B TO3HAHUU
SBJIGHUWA TPUPOAbl, B (OPMHUPOBAHUM MBIIUJICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOH TPAMOTHOCTH, HEOOXOIUMOW IS
pelleHrs TMPaKTUYECKUX 3a7ad W SKOJOTHYEeCKH OO0OCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenne cuctemMod XMMHYECKMX 3HAHHMM, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIararome MOHSTHS (Monexyna, BAJICHTHOCT,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHHS, XMMHUYECKas CBA3b,
MOJIb, MOJIIpHasi Macca, MOJISIPHBIH OOBEM, YITIEPOIAHBIA CKEJET,
(GyHKUMOHANBHAS ~ TpyNNa,  paguKkal,  U30MEpHs,  HU30MEpHI,
TOMOJIOTMYECKUHN PsiZl, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPOI- U a30TCO-
JepKaliie  COeAMHEHUs, OMOJOrMYecKM  aKTUBHBIE  BEILECTBa
(yrneBoapl, KUpbl, O€lKH), MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUsS); TEOPUHU M 3aKOHBI (TEopHs
XUMHUYECKOTO CTpOeHUs opraHuyeckux BemiecTB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XHUMHUH, (HaKTOJIOTHMUECKHUE
CBEJCHMSI O CBOMCTBaxX, COCTaBe, IOJIY4eHHMH U 0e30IacHOM
UCIOJIb30BAHUM  BAXKHEHIIMX  HEOPraHMYECKUX W OPraHUYECKUX
BELIECTB B ObITY M MPAKTUYECKOM JIeATENbHOCTH YeIOBEKa

1.3

ChopMUpOBaHHOCTh YMEHUN BBIABIATH XapaKTEpHblEe MPHU3HAKH
NOHATUM,  yCTAaHABIMBAaTb  UX  B3aWMOCBS3b, WCIIOJIB30BATh
COOTBETCTBYIOIIME IIOHATHS IIPU OIKMCAHUM COCTaBa, CTPOEHUA U
[IPEBPAIICHUI OPraHUYECKUX COSMHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHUN HCMOIb30BATh XUMHUYECKYI0 CHUMBOJIMKY
JUISL COCTaBJICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaléHHON) (QOpMyJI OpPraHMYECKHX BEINECTB M  YypaBHEHHH
XUMHUYECKHUX PEaKIMi, U3roTaBIMBaTh MOJEIN MOJIEKYJ OpraHM4YeCKHX
BELIECTB JJIs WUIIOCTPALMM HUX XMMHUYECKOTO M INPOCTPAHCTBEHHOIO
CTpOCHHUSI

1.5

ChopmupoBaHHOCTH ~ YMEHHH  yCTaHAaBIWBaTh  MPUHAMIEIKHOCTH
M3y4YEHHBIX OPraHWYECKUX BEIIECTB MO HMX COCTaBYy M CTPOCHHUIO K
ompeAenéHHOMY Kiaccy (Tpymme) COoeAMHEHHH  (YTJIeBOJOPOIBI,
KHCIIOPOJI ¥ a30TCOJEpXKalle COENIUHEHHUS, BBICOKOMOJEKYISPHBIE

COG,Z[I/IHCHI/IH), JnaBaTh UM Ha3BaHUS 110 CHUCTEMATHYECKON HOMCHKIJIATyp€
(IUPAC)

1.5

C(I)OpMHpOBaHHOCTB YMCHHA OMNPCACIISATL BUJBI XHUMHYECKOM CBS3U B
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Kon
NpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI Cpe/lHero 001ero 00pa3oBaHus

OpPraHMYECKUX COSAMHEHUSX (OJMHAPHBIE U KPAaTHBIE)

1.6

CdopmupoBaHHOCTH YMEHHS MPUMEHSTH: MOJIOKEHHSI TEOPUU CTPOCHUS
opranuueckux BemecTB A.M. bytiepoBa 1151 00bsICHEHHS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MaCChI
BELIECTB

VYTIIeBOIOPOIBI. Kucnoponconepxkariue 5 a30TCOoIepIKaIIIe
OpraHUYecKUe coeAMHEHUsl. BEICOKOMOJIEKYIISIpHBIE COSIMHEHUS

2.1

ChopmupoBaHHOCTE YMEHUH MPUBOJAUTH TPUBUAIBHBIC HAa3BaHUS
OTJICIIBHBIX OPraHMYECKUX BEHISCTB (ITHJICH, IPOIWJICH, alleTUJICH,
STWICHIJINKOJb, TJIHIEPUH, (eHon, Qopmanpaerun, ameraibIeTui,
MypaBbHHAsE KHUCIIOTA, YKCYCHas KHUCIIOTa, OJICHHOBas KHCJIOTa,
CTCapuHOBas KHCIIOTa, TIIFOKO3a, (PYKTO3a, KpaxMmai, IeJUII0J03a,
TJIAITVH)

2.2

CpopMHUpPOBAaHHOCT, YMEHUN XapaKTEpPH30BaTh COCTaB, CTPOCHUE,
(bU3MYecCKe W XHMMHYECKHE CBOWCTBA THIUYHBIX IPEJCTABUTEICH
pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, JTHUJICH,
MpOMNUJIeH, aneTuieH, Oyraauen-1,3, wmerunOyraguen-1,3, OeHzodn,
METaHOJI, 3TAHOJI, ATHJICHTJIUKOJb, TJIHICPUH, (CHON, areTanbIeruj,
MypaBbUHAs W YKCYCHas KHCIOTBHI, TJIIOKO3a, Kpaxmal, MeJUTI003a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

CchopMupOBaHHOCTb YMEHHS WILIIOCTPUPOBATh TI'€HETUYECKYIO CBS3b
MEXAY  TUIOUYHBIMU  [IPEJICTAaBUTEISIMM  pPa3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHHUSAMH COOTBETCTBYIOLIMX XUMHYECKUX
peakiuii ¢ MCIOIb30BaHUEM CTPYKTYPHBIX (popmyn

2.4

CdhopMupoBaHHOCTb YMEHMUS XapaKTepU30BaTh VCTOYHUKHU
YII€BOJIOPOAHOTO ChIpbs (HE(QTh, MPUPOAHBIN ra3, Yrojb), CIOCOObI X
nepepadOTKU U MPAKTHUECKOe NPUMEHEHHE MPOIYKTOB MepepaboTKH

XUMHUA U KU3HL. PacuéTrl

3.1

CpopMHUpOBaHHOCTh YMEHUHN BJIAJIETh CUCTEMOW 3HAHUNW 00 OCHOBHBIX
MEeTOoAaX Hay4YyHOTO MO3HAHMS, UCIONb3YEMBIX B XUMHUU NPU U3YUYECHUU
BEIIECTB W XMMHYECKUX SBJICHHM (HAONIOACHUE, W3MEpPEHHE,
SKCIEPUMEHT, MOJICTTUPOBAHUE), WCIIOJIb30BAThH CUCTEMHBIE
XUMUYECKUE 3HAHUS JUIsl TPUHATHS PEIICHHH B  KOHKPETHBIX
YKU3HEHHBIX CUTYaLMUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

3.2

ChopMHUpOBAaHHOCT, yYMEHUW COONIOAATh TIPABWJIA  TOJIb30BAHUS
XUMHYECKON TMOCYIoi ¥ J1abopaTOpHBIM O0OpyIOBaHUEM, a TakKke
MpaBWJIa OOpAIICHHUS C BEIIECTBAMHU B COOTBETCTBHH C WHCTPYKIIHSIMH
IO BBITIOJIHEHUIO J1a00paTOPHBIX XMMHUYECKHUX OIBITOB

3.3

CpopMHUpPOBaHHOCT, YMEHHUM TIJIAHUPOBATH U BBHITIOJHATh XUMHUYECKUN
9KCIIEPUMEHT (MIPEeBpAIICHHS] OPraHUYeCKUX BELIECTB MPU HArpeBaHUH,
MOJyYeHUE STUJICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIIMH
OpPraHMYECKUX BEIIECTB, JEHATypalusi OCIKOB TpU HarpeBaHUH,
[IBETHBIC PEAKIUU OEIKOB) B COOTBETCTBHHM C TMPAaBWJIAMU TEXHUKH
0€30MacHOCTH TpH OOpalIeHWH C BEIIECTBAMHU U JIaDOpaTOPHBIM
000py/I0BaHUEM; MPEJICTABIISITh pe3YyJIbTaThI XUMHYECKOTO
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Kon
NpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JKCIIEPUMEHTA B (DOpPME 3aMKiCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIIHIA
1 (OpMYyJIMPOBATh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB

3.4

CchopMupoBaHHOCTh YMEHHN MPOBOJIUTH BBIYUCICHUS MO XUMUYECKHM
ypaBHEHUAM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEUIeCTBa MU
MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUH)

3.5

ChopMupoBaHHOCTh YMEHHH KPUTHYECKU aHAIM3HPOBATH XUMHUYECKYIO
nHpOpMAlLMIO, TIOJIY4YaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeIcTBa
MaccoBoi nHpopManuu, cetb IHTEpHET 1 qpyTrue)

3.6

CpopMUpOBaHHOCT, yMEHHH COOJIOATh IpaBUjIa IKOJIOTHYECKU
11eJ1ecO00pa3HOro IMOBEAECHUS B OBITY M TPYAOBOH JAEATENbHOCTU B
LEIAX COXPAaHEHHsI CBOETO 3J0pPOBbS M OKPYKAIOIIEH MPUPOAHOU
Cpelipl, OCO3HaBaThb ONACHOCTb BO3JEHCTBUS Ha JKUBBIE OPTraHU3MBbI
ONpPEACIEHHBIX OPraHUYECKUX BEIIECTB, IIOHMMAs CMBICI I1OKa3aTels
[IJIK (npenenbHO AOMYCTUMON KOHLEHTPALMU), IOSICHATh HA IIpUMeEpax
CrocoObl YMEHBILEHHUsS U MPEeJOTBPAIIEHUS UX BPEJHOIO BO3JEHCTBUA
Ha OpraHu3M 4eJI0BEKa

11 KUIIACC

Kon
MpOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMsd

1

TeopeTnyeckrue OCHOBBI XMMHUHU

1.1

Bnagenme cumcremMoll XMMHYECKMX 3HAHMI,
OCHOBOIIOJIATAIOIIME  MOHATHS  (XMMHYECKUM  3JEeMEeHT,  aToM,
AJICKTPOHHAsI 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYyJIa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCT, CTEIEHb
OKHCIICHMsI, XUMHUYECKasi CBsI3b, MOJb, MOJSIpHAsh Macca, MOJISIPHBIN
00bEM, KpUCTAUIMYECKas peIMIETKa, THIbl XHUMHUYECKUX PEaKIUi
(OKHCIIHUTENIPHO-BOCCTAHOBUTENbHbBIE, 3K30- M DHJIOTEPMHUYECKHE,
pEaKluy HMOHHOTO OOMEHa), PacTBOP, 3JEKTPOJIUTHI, HEIIEKTPOJIHUTHI,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMALIMS, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XHMMHYECKOM peakiny, XHUMHUYECKOE PaBHOBECHE); TEOPUU H
3aKOHBI (TEOpHs SJIEKTPOJIIMTUYECKOW nauccoumanuu, lleproanueckuit
3akoH [[.V1. MenneneeBa, 3aKOH COXpaHEHHsI MaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3bIK XUMHH, (DAKTOIOTUUYECKUE CBEICHUSI O CBOWCTBAX,
COCTaBe, TOJIYYEHHH M 0OE30IaCHOM HCHOJIb30BAHMM Ba)KHEHIINX

KOTOpass  BKJIFOYACT:
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Kon
NpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

HEOPraHn4e€CKux BCIICCTB B 6BITy n HpaKTquCKOfI JACATCIIBHOCTU
YCJIOBCKA

1.2

CdopMUpoBaHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE MPHU3HAKU H
B3aUMOCBSI3b M3YUCHHBIX TMOHATUNA, NPUMEHSITH COOTBETCTBYIOILIUE
MOHSTHS TIPYU ONUCAHUU CTPOCHHUS U CBOMCTB HEOPraHUYECKUX BEIIECTB
M WX T[PEBpallCHUI; BBISBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUN
C TOHSATHSMHM U MPEJCTABICHUSMU JPYIHMX €CTECTBEHHOHAYUHBIX
MIPEAMETOB

1.3

BJIaIIeHI/Ie OCHOBHBIMH MCTOJAMH HAYYHOI'O0 IIO3HAHHA BCIICCTB U
XMMUYECKUX SIBJICHUH (HAOJIOJCHWE, W3MEPEHHE, OSKCIICPHMEHT,
MOJICJIUPOBAHUE)

1.4

CdopMUpoOBaHHOCTh yMEHUN OMNpPENeNsITh BaJCHTHOCTh M CTEICHb
OKHCJIICHHUA XHWUMHWYCCKUX JJICMCHTOB B COCAMHCHUAX PA3JIMYHOIO
cocTaBa, BHJ  XUMHYECKOW  CBSI3W  (KOB&JICHTHAs, HWOHHas,
METAJJINYECKasi, BOJOPOJIHAS) B COCAUHCHHSX, THUI KPUCTALTUYCCKON
PEMIETKH KOHKPETHOTO BEIECTBa (aTOMHAs, MOJICKYJISIpHAs, WOHHasl,
MeTaJUIMIecKasi)

1.5

ChopMupoBaHHOCTH YMEHHI OMpPEIENSATh XapaKTep Cpelbl B BOJHBIX
pPacTBOPAaX HEOPraHUYECKUX COCAVHEHUI

1.6

CdopMupoBaHHOCTh YMEHUS KIAaCCH(PHUIIMPOBATh XUMHUCCKUAC PEAKIIUU
M0 Pa3IMYHBIM MPHU3HAKAM (YHCIY M COCTaBY pearupyrolux BElIeCTB,
TeroBoMy 3G(dEeKTy peakiuuu, U3MEHEHHUIO CTETeHEH OKHCIICHUS
AIIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YIACTHIO KaTalnu3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM  COCTABJISITH  YpPaBHEHHSI  pEaKIMid
pa3IMYHBIX THUIIOB, TIOJHBIE W COKPAIIEHHBIC YPaBHEHHS pPEaKIIHA
MOHHOTO OOMEHA, YUYUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH PEAKIIUH UIYT
JI0 KOHIIA

1.8

ChopMupoBaHHOCTh YMEHHUI MPOBOAMTH PEAKIMH, MOATBEPKAAIOLINE
KAueCTBEHHBI  COCTaB  pPAa3JIMYHBIX  HEOPraHUYECKHX  BEIIECTB,
pacrio3HaBaTh ONBITHBIM HYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOpraHMYECKUX BEIIECTB

1.9

CdopMUpOBaHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peakuui MOCPEICTBOM COCTaBJICHHS
AJIEKTPOHHOTO OajaHca dTUX PEeaKIui

1.10

ChopMupoBaHHOCTH yMEHHUIl OOBICHATH 3aBHCUMOCTb CKOPOCTH
XUMHYECKON peaKIK OT pa3InyHbIX (PaKTOpOB

1.11

CdopMUpOBaHHOCTH  YMEHHH  OOBSACHATH  XapakTep  CMEIICHUS
XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3JEHCTBHS
(npunuun Jle [llarense)

OGIJ.Ia}I W HCOPraHNMYCCKasA XUMU

2.1

ChopMHpOBaHHOCT, YMEHHI pacKpbIBaTh CMBICT [leprognyeckoro
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Kon
NpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

3aKoHa J.. MenaeneeBa u JIEMOHCTPUPOBATh €ro
CHUCTEMAaTU3UPYIOILYIO, OOBSCHUTENBHYI0O U MPOTHOCTUYECKYIO

byHKINH

2.2

CdopMupoBaHHOCTh YMEHHUH XapaKTEPH30BATh JCKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX 7dieMeHToB 1—4 mnepuoaoB Ilepuoanueckoit
cucTeMbl XUMHUYeCKUX dieMmeHToB JI.J. MenneneeBa, uUCHONb3ys
MOHATUS  «S-, P-, 0-2JI€eKTpOHHBIE ~ OpPOUTAIN»,  «IHEPreTHYCCKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  W3MCHEHHUS  CBOWCTB
XHMHUYECKHX 3JIEMEHTOB M WX COCJAMHEHHH IO TMEepHoJaM W TpyIIam
Ilepuonnueckor CUCTEMBl XMMUYECKUX 3J1eMeHTOB JI.M. Menneneesa

2.3

ChopMupoBaHHOCT yYMEHHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIUE
XMMUYECKHE CBOMCTBa HEOPraHUYECKUX BEILECTB Pa3IMYHBIX KJIAacCOB,
NOJATBEPXKJIATh  CYIIECTBOBAaHUWE  TI'EHETHMUECKOHM  CBSI3U  MEXKAY
HEOPraHUYeCKUMHU BEIIECTBAMU C TIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIMX XUMUYECKUX PeaKIUil

2.4

CdopMupoBaHHOCTH ~ YMEHUH  YCTaHABIMBATh  MPUHAICKHOCTH
HEOPraHMYECKUX BEILECTB IO HUX COCTaBY K ONPENCIEHHOMY Kjaccy
(rpymnmne) coeauHEeHH (MPOCThIe BEIIeCTBA — METAIbl U HEMETaJlIbI,
OKCHJIbl, OCHOBAHMsI, KUCIOTbI, aM(QOTEPHBIE THUIPOKCHUIBI, COJIH)

2.5

ChopMupoBaHHOCTH YMEHUH HCIOIB30BATh XUMHUYECKYIO CHMBOJHKY
JUIsL COCTaBJIEHUS (POPMYJT BEIIECTB M YPABHEHUI XUMHUECKUX PEAKLIUH,
cucremarnueckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUSA
OTJCNIbHBIX HEOPraHMYECKUX BELIeCTB (yrapHbI ras, yrieKucibli ras,
aMMHUak, rauéHasi U3BeCThb, HeraléHasi U3BeCTb, MUThEBAsi COAA, MUPUT

¥ Ipyrue)

2.6

ChopMHpPOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBONCTBA HEOPTAHMYECKUX BEIECTB PA3JIMUHBIX KJIACCOB,
MOATBEP)KJATh  CYIIECTBOBAHME  TIE€HETUYECKOW  CBA3M  MEXKAY
HEOPTraHUYECKUMH BEIIIECTBAMH c TTOMOTIIBIO ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKHUX PEaKLIUi

2.7

ChopMHUpPOBAaHHOCT, YMEHHUM TIJIAHUPOBATH U BBITIOJHITH XUMUYECKUN
AKCIIEPUMEHT (pa3jioKEHUE TMEPOKCHAAa BOAOPOAA B MPHUCYTCTBUU
KaTaJIn3aTopa, OINpPEIEIICHHE CpPeAbl PACTBOPOB BELIECTB C MOMOUIBIO
VHHUBEPCATHHOTO WHAWKATOpPA, BIUSHUE pa3IHYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMHYECKOW peakIuu, peaKkIMd HOHHOTO OOMEHa,
KaueCTBEHHBIC peaklnu Ha cynb(dar-, KapOOHAT- U XJIOPU-AaHHOHBI, Ha
KaTUOH aMMOHMS, PELICHUE JKCIEPUMEHTAIBHBIX 3a/1ad [0 TeMaM
«Metamae» u «Hemetannsl») B COOTBETCTBUH C MPaBUJIAMH TEXHUKH
Oe3omacHOCTH Tpu OOpalleHWH C BEHIECTBAMH H  JIaDOpaTOPHBIM
00opynoBaHuEM; MPEJICTABIIATh pe3yJIbTaThI XUMHYECKOTO
DKCIIEPUMEHTa B (hOopMe 3amncy YpaBHEHUH COOTBETCTBYIONIUX peaKIuid
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Kon
NpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

1 GOpMYyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB

2.8

CdopMUpOBaHHOCTH YMEHHH COOJIIOJIaTh TMpPaBWIa MOJB30BAHUS
XUMHUYECKOH TMOCynoi U JabopaTopHBIM O00OpPYAOBaHHEM, a TaKXKe
npaBuja OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU
10 BBIMIOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OMBITOB

2.9

ChopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHUUECKUE MPOLIECCHI,
JeXale B OCHOBE IPOMBIIUIEHHOTO ITOJYYEHHUs] CEpHON KHCIIOTHI,
aMMHaKa, a Takke CHOPMUPOBAHHOCTH NpPEACTaBICHUH 00 OOImHMX
HAYYHBIX TPUHIMIAX M SKOJIOTMYECKHX IpOoOJieMax XHUMHUYECKOTO
IPOM3BOCTBA

XUMHS U KU3Hb. PacyéThl

3.1

CdopMUpOBaHHOCTh TPEACTABICHUH O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, pOJM XHUMHUU B TO3HAHUU
SBJICHUM TPUPOABI, B (POPMUPOBAHWUU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, ©€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW IS
pelleHus TMPAKTUYECKUX 3a7ad W SKOJOTHYEeCKH OOOCHOBAaHHOTO
OTHOIIICHHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOM Cpefie

3.2

ChopMupoBaHHOCTh YMEHUI KPUTUYECKH aHATU3UPOBATh XUMHUECKYIO
UHPOpPMALIMIO, TOIY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeIcTBa
MaccoBOM KOMMYHUKAaIMH, ceTh VIHTEpHET U Apyrue)

3.3

ChopMupoBaHHOCT yMEHUH COOMIOAATh MpaBWJIa SKOJIOTMYECKH
1eJ1IecO00pa3HOro IMOBEIECHUS B OBITY M TPYIOBOH MAEATENbHOCTH B
LIEJISIX COXPAHEHHUsI CBOETO 3/I0POBbsI M OKPYXKAIOLIEH MPUPOJHON Cpeib

3.4

Oco3HaBaTh  OMACHOCTb  BO3JACHCTBUS Ha JKUBbIE OpPraHU3MBI
onpeAeEHHbBIX BEIIECTB, MOHUMas cMbIch nokasarens [IIK, noscHaTs
Ha TpUMepax crocoObl YMEHBIICHHS U MPEIOTBPAICHHS UX BPEIHOTO
BO3JEHCTBUS HA OPTAaHU3M YEJIOBEKa

3.5

CdopMHrpoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM TOHSTHUSL «MAaccoBasl JIOJIsI BEIIECTBA B PacTBOPEM,
OOBEMHBIX OTHOIIEHHWN Ta30B TMPH XUMHUYECKHX PEAKIUAX, MAaCCHI
BellecTBa WM 00bEMA Tra3oB MO HW3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM O00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
TEIIOBOTO A (eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAIICHHS M COXPAaHEHUS YHEPTUN
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IMTPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Teopernyeckrie OCHOBbI OPraHUYECKON XUMHUH

11

[IpenMer OpraHnyYecKOM XUMHH: €€ BO3HUKHOBEHHUE, PA3BUTHUE U 3HAYCHHUE B
MOJIyYEHUM HOBBIX BEIECTB U MaTepuUasioB. Teopus CTPOEHUS OpPraHUYECKUX
coenudennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHS

1.2

CtpykrypHble (OpMyNnbl OpraHMYEeCKHX BELIECTB. [ OMOJOrHs, H30Mepus.
XuMHYecKasi CBSI3b B OPraHMYECKUX COCIMHEHHSIX — OJMHAPHBIE W KpaTHbBIC
cBs3u. [IpencraBnenue o kaaccuuKaliu OPraHuYeCKUX BEIECTB

13

HOMeHKHaTypa OpPraHU4YCCKUX COG,I[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaSI) U TPpUBHUAJIbHBIC
Ha3BaHUS BaXKHCHIIINX HpeILCTaBHTGHeﬁ KJIACCOB OPraHM4CCKHX BCIHICCTB

YTreBo10posl

2.1

AJKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psa. MeraH U 3TaH —
OpocTelIne MpeiCTaBUTENN AJIKAHOB: (DU3MYECKHEe M XHMHUYECKHE CBOMICTBa
(peakuuu 3aMelIeHUs W TOpPEHUs), HAXOXACHHWE B IPUPOJE, MOJIyUYECHUE HU
IIPUMEHEHHUE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psiA. OTWIEH U IMPONUIEH —
IpoCTElIINe MpPeICTaBUTENN AJIKEHOB: (U3MYECKHEe M XHMUYECKHE CBOICTBa
(peakuuMu TUIPUPOBAHMS, TAJIOTCHUPOBAHMSI, THJpAaTAllUM, OKHUCIEHUS W
OJMMEPH3AIMHK), TOJyYEeHHE U IPUMEHEHHUE

2.3

Anxanuensl: OyragueH-1,3 u wmetunOyraauen-1,3: cTpoeHue, BaxkHeHIIne
XUMHYECKHE CBOMCTBA (peakuus nonuMepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4yKa U PE3UHBI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUI psil. ALIETUIIEH —
OPOCTEHIIMK TpEeNCTaBUTENb AJKMHOB: COCTaB, CTPOCHUE, (U3HYECKHe W
XUMHUYECKHE CBOWCTBA (peakUu T'HIPUPOBAHUS, TaJJIOTEHUPOBAHUS, THIpaTalluH,
TOPEHHUs), TOJIyYeHHE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (uU3MUECKHE M XUMHUYECKHE CBOMCTBa
(peakuuy raJoreHUpOBaHUs U HUTPOBAHMSI ), TOJIyYE€HUE U IpUMEHeHue. Toyout:
COCTaB, CTpoeHHe, (U3NYeCKMe W  XHMHYECKHE CBOWCTBa  (peakuuu
raJIOTEHUPOBAHUSI U HUTPOBaHUSA), MOJIYYeHHE U MpHUMEHEHHe. TOKCHUYHOCTh
apeHoB. ['eHeTHuYeckas CBsI3b MEXIYy YIJIEBOAOPOJaMH, NPUHAIISKAMUMHU K
pa3IMYHbIM KJIaccaM

2.6

[TpupoaHble MCTOYHHMKHM  YIJI€BOAOPOAOB. I[IpupojaHBlii Ta3 © TOMyTHBIE
HedTsaHble ra3pl. HedTh u e€ mpoucxoxaenue. Crnocodsl nepepaboTku HedTH:
NEPeroHKa, KPEeKUHI (TepMUYECKHUH, KaTanuTudeckuit), muponu3. I[IpomaykTsi
nepepaboTKu He(TH, MX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIH
YTOJIb M IPOJYKTHI €T0 MepepadoTKH

Kucnoponconep:xaiiue opraHndeckiue CoeIMHEHNs
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Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA

3.1

[IpenenpHBIE OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHHE, (PU3HUecKue
1 XUMHYECKHE CBOICTBa (peaxkuu C AKTUBHBIMU MeTallJlaMH,
raJIor€HOBOJIOPOJAMH, TOpPEHHUE), NpPHUMEHEHHE. BoIopoaHble CBS3U MEXAY
MOJIEKYJIaMH CIUPTOB. [[elicTBHME MeTaHOJa M ATaHOJa HAa OPraHU3M 4YEJIOBEKA.
MHoroaroMHbIe CIIMPTHL. DTUIEHIIMKOAb U NIMOCPUH: CTPOCHUC, (1)I/I3I/I‘ICCKI/IG n
XMMHUYECKHE CBOMCTBAa (B3aMMOJEHCTBHE CO  LICJOYHBIMH  METAJUIaMH,
KaueCTBEHHAasl PEaKklusi Ha MHOTOaTOMHbIE CHUpThI). [leficTBME Ha opraHu3M
yestoBeka. lIpuMeHeHne rimneprHa U 3THIICHITIMKOJIS

3.2

@DeHOoN:  CTPOCHHE MOJICKYNbI, (U3NYECKHEe W XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue penomna

3.3

Anpaeruapl 1 KeToHbl. DopManbaeru, aleTanbIerua: CTpoeHue, pu3ndeckue u
XUMUYECKHE CBOMCTBA (PEAKIMU OKUCJICHHUS M BOCCTAHOBJICHUS, KaYECTBEHHBIC
PEaKIMM), MOTYICHUE U TPUMEHEHUE

3.4

OmHOOCHOBHBIE TIpeAeTbHBIE KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCyCHas
KUCJIOTBI: CTPOEHUE, (hr3nyecKre U XUMUYECKHEe CBOMCTBA (CBOWCTBA, 00LIUe s
Kjacca KHUCIIOT, peakuus OJTepuduKanuu), TMOJydeHHe U TNPUMEHEHHeE.
CreapuHOBasl M OJIEMHOBAsA KUCJIOTHI KakK MPEJCTaBUTEIM BBICHIMX KapOOHOBBIX
KUCIIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOLIEee NeiicTBUE

3.5

CrnoxxHble 3(UPBl KaK MPOU3BOJHBIC KapOOHOBBIX KHCIOT. [ MAPOIH3 CIOKHBIX
a¢upos. Kupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckas poib
YKUPOB

3.6

VYrieBoJpl: cOCTaB, KiIacCU(UKALMS YIIIEBOAOB (MOHO-, M- U IOJHUCAXaPHJIbI).
['moko3a — mpocTedimuii MoHOcaxapui: OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI,
¢u3nueckue M XUMHUYECKHE CBOMcTBa (B3aMMOAEWUCTBHE C THIPOKCHAOM
meau(Il),  oxucnenwne  ammmauHbIM ~ pacTBopoM  okcuzpa  cepedpa(l),
BOCCTAHOBJIEHHME, OpOKEHHE TJIIOKO3bl), HaXO0XJ/JIEHUE B MPHUPOJE, PUMEHEHUE,
6uonornyeckas posib. PorocunTe3. OpykTo3a Kak n3omep rioko3bl. Kpaxman u
LEJUI0JIO3a KaK MpUpojHble nosuMmepbl. CTpoeHHEe KpaxMala U LEJUTIOJI03bI.
dusnueckue M XUMHMYECKHE CBOMCTBa Kpaxmaya (THAPOJIM3, KaueCTBEHHas
peaKIus C H0JI0M)

A30TcoaepKale OpraHuIeCKUe COSTMHEHUS

4.1

AMUHOKHCIOTHl Kak aM(OTepHble OpraHudeckue coenuHeHus. dusmueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha IpuMepe TiaunuHa). buomorumueckoe
3HA4CHHE AMUHOKUCIOT. IlenTuapl

4.2

benkn kak TpHUpOIHBIE BBICOKOMOJIEKYJISpHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs W TpEeTH4YHAas CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, A€HATYpallks, KaYeCTBEHHbIE PEaKIIMK Ha OEJIKU

BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

5.1

OcHOBHbBIE TOHSATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
[IOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHD MTOJINMEPHU3ALUH, CPEAHSS MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEIUHEHUNH —
NOJIMMEPU3ALHS U TTIOJMKOHIEHCALHS
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Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA

5.2

OKCHEpUMEHTAJIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX [pPEBpalllCHUN:
O3HAKOMJIEHHE ¢ 00pa3LamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacC,
Kay4dykoB. [losydeHre CHHTETUYECKOrO KaydyKa U PE3UHbI

11 KUIIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

XuMudeckuil aneMeHT. AToM. SIapo atoma, U30TOMbl. DNEKTPOHHAsT 000I0YKa.
DHepreTUYecKre YpOBHH, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, 0-3JIEMEHTHI.
OcoOeHHOCTH pachpeieleHHs] AIEKTPOHOB IO OPOUTANISIM B aTOMAaX 3JIEMEHTOB
MEPBBIX YETHIPEX NEPHOIOB. DIECKTPOHHASI KOH(DUTypalnsi aTOMOB

1.2

[lepuonnueckuii 3akoH u Ileproanueckass cucTeMa XUMHYECKHX 3JIEMEHTOB
J.M. MenneneeBa. CBsi3b IepuoaAnYecKoro 3akoHa u [lepuoauueckoit cucreMsl
xumuyeckux snemeHnToB .M. MenneneeBa ¢ COBpEeMEHHON TEOPUEN CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKHX DJJIEMEHTOB H
06pa3yeMI)1X HMHU HIPOCTBIX M CJIOXKHBIX BCHICCTB IO IrpynmaM U HOCpuoaM.
3HaYeHHUE NEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH

1.3

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. Buabl XMMHYECKOW CBSA3U
(koBalleHTHAsl HEMOJNSpHAas W TONsApHas, HMOHHAs, MeTraimnndeckas). VOHBI:
KaTHOHBl W aHHOHBI. MexaHu3Mbl 00pa30BaHUS KOBAICHTHOW XWMHYECKOU
cBsi3u (0OMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BogopoiHas cBsi3b

1.4

BanentHOCTS. BHCKTpOOTpI/II_[aTeJIBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MONEKYISIPHOIO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IMOCTOSIHCTBA
cocTaBa BellecTBA. THUIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOWCTBA
BEUIECTB OT THUIMA KpUCTAUIMUECKOM pemérku. [loHsATHE O OucnepcHbIX
cucreMax. McTHHHBIE M KOJUIOMAHBIE pacTBOphl. MaccoBas H0js BEIIECTBa B
pactBope

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHUH. Homenkinatypa
HEOpPraHMYECKUX BEIECTB

1.7

Xumuueckass — peakius.  Krnaccudukamuss — XMMHUYECKHX — peakIuWii B
HEOPraHWYECKON M OPraHNYeCKOM XMMHH. 3aKOH COXPAaHEHHUs] MacChl BEIIECTB,
3aKOH COXPaHEHHUs U TPEBPALLECHUS JHEPTUHU TPU XUMUYECKUX PEAKLIUAX

1.8

CKOpOCTB pCakniuu, €€ 3aBUCHUMOCTD OT Pa3JIMIHBIX (I)aKTOpOB

1.9

OOpatumble peakiuu. XuUMUYecKoe paBHoBecue. DakTOpbl, BIMSIOMINE Ha
COCTOSIHHE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larenbe

1.10

Onextponutuyeckas auccouuanus. CunbHble U crabble 3ekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KHCIas, HEUTpanbHas, Iueno4Has. Peakuuun

MOHHOTO 0OMeHa
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Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCakunu

HeOpraHI/I‘lCCKaﬂ XUMUA

2.1

Hewmeramnsl. [Tonoxxenne HemeramioB B [lepuoandeckoi cucreMe XUMUYECKUX
anemenToB JI.M. MeHneneeBa 1 0OCOOCHHOCTU CTPOCHHs aToMOB. Pu3ndeckue
CBOICTBa HEMETAJUIOB. AJUIOTPOINHUS HEMETALIOB (Ha IPHMEpPE KHUCIOPOJa,

cepsl, hocdhopa u yriiepoaa)

2.2

XUMHUYECKHUE CBOWMCTBA BaXKHEUINWX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dbochopa, yrimepoga W KpPEeMHHUS) U HX  COCOUHEHUH  (OKCHJIOB,
KHUCJIOPOJICOACPKAIIUX KHUCIOT, BOJOPOAHBIX coeauHeHui). I[Ipumenenue
BAKHEUILIMX HEMETAJJIOB U UX COCAMHEHUN

2.3

Meramnsl. Ilonoxenue MmeramwioB B llepuoanyeckod cucreMe XUMHYECKHX
anemenToB .. MenaeneeBa. OcoOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YeK
aToMoB MeTayuioB. O0mue gusnyeckue cpoiictBa MeTauioB. CIuIaBbl METAIIIOB.
DNEKTPOXUMHUUECKUH Psii HAIPSHKEHUH METaJIJIOB

2.4

XHWMHYECKHUE CBOMCTBA BAKHEHINIMX METALIOB (HATPHWM, Kajaui, KaJbIIH,
MarHuii, aJlOMUHUH, IIUHK, XPOM, XKeJle30, Me/Ib) U UX coeauHeHui. OOmme
CIocoO0BI MOJYyYCHHsI METAILIOB. [IpuMEeHEHHE METAIIOB B OBITY M TEXHHKE

2.5

I'enetnmueckas CBI3b HCOPTraHUYCCKUX BCIICCTB, MMPHHAIJIC)KAIUX K pa3JINIHbIM
KJlacCaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B 0OECIIEYEHHMHM SKOJOTHYECKOW, DHEPreTHYCCKON M IHIIEBON
0€30MMaCHOCTH, PAa3BUTUN MEIUIMHBL. [IOHATHE O HAyYHBIX METOJIAaX TMO3HAHUS
BEIIECTB U XUMHUYECKHX PEaKIU

3.2

[IpencraBienust 00 OOMMX HAYYHBIX MPUHIUINAX MPOMBIIIIEHHOTO MOTYYESHUS
BOXHEHIIMX BEIIECTB. YEJIIOBEK B MUPE BEIIECTB M MATEPHAIOB: BAKHEUIIUE
CTPOUTENBHBIE MaTepHUasbl, KOHCTPYKIMOHHBIE MaTepHuasbl, KPAacKH, CTEKIIO,
KepamMuKa, MaTepuaibl Uil DJIEKTPOHUKH, HAHOMATEpHAJIbl, OpPraHUYECKUe
Y MUHEpaJIbHBIEC yI00OpeHUS

3.3

Xumus u 3J0pPOBBEEC HYCJIIOBCKA: IIpaBHJia HMCIOJb30BaHUA JICKAPCTBCHHBIX
npemnaparos, IpaBHlia 0C30IMaCHOTO HUCIIOJIb30BaHUS npemnapaTroB OBITOBOM
XUMHHU B HOBCCI[HCBHOﬁ JKHM3HH
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