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COILEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMUH

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. Te€Oopus CTPOEHUS OPraHUYECKHX
coenuuenuii A. M. bytieposa, e€ ocHOBHBIE O0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHM4ecKux BemecTB. ['omonorus, wu3omepus. XuMUYECKas CBsI3b B
OPTraHUYECKUX COCAUHEHUAX — OJMHAPHBIE U KPATHBIEC CBA3U.

[IpencraBnenne o kinaccuuUKalMK OpraHuYecKux BeriecTB. HoMmeHkaTypa
OpraHUYECKUX COEAMHEHUM (cucTeMaThyeckas) ¢ TPUBUAIbHbIE Ha3BaHUS
BXKHEHUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YyYE€HHUS BEIIECTB M HUX MPEBPAIICHUN:
O3HaKOMJICHHE C 00pa3laMy OpPraHMYecKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEUIECTB, HAOIIOJCHUE U
OMMCAaHUE IEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPAILICHUIO OPTraHUYECKUX BEILIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psaa. MeraH u 3TaH —
MPOCTEUIIINE TIPEICTABUTEIN AJIKAHOB: (U3MUYECKHE M XUMHUYECKHE CBONCTBA
(peakuuu 3aMenieHus W TOPEHHUs), HaxXOXJACHUE B NPUPOJE, MOJYyYEeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAll. DTUIIEH U MPONUIEH —
NPOCTEUIIINE TPEJCTABUTEIN AaJIKCHOB: (PU3WYECKHEe W XHMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTalldd, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJIyYEeHUE U IPUMEHEHUE.

AnkaaueHsl: OyragueH-1,3 um meTunOyramuen-1,3: cTpoeHue, BaKHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus nonumepusanuu). [lonydyeHne CHHTETHYECKOIo
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. AIIETUIICH
— MPOCTEHUIINKA TPENCTABUTENh AJIKUHOB: COCTaB, CTpOCHHE, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peaklMy THJIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUIpaTalluH,
TOPEHUSI ), IOJTyYCHUE U TPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHHe, (U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu raJIorTeHUPOBAHUA U HUTPOBAHUS), MOJIyUEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOAyYeHue u npumenenue. TOKCUYHOCTH



apeHoB. ['eHeTmueckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPHUHAIIICKAIIUMHU K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHK YIIIEBOAOPOAOB. IIpUpOAHBIM ra3 W MOIYTHBIE
HedTsHbie Ta3bl. Hedgth m e€ mpoucxoxnenue. CrnocoObl mnepepadoTku HeTH:
MIEPErOoHKa, KPEKUHI (TePMUYECKHH, KaTaIUTHYECKHil), mnuponu3. IIpogykTsi
nepepaboTKu He(TH, UX NIPUMEHEHHUE B IIPOMBIIIJIEHHOCTH U B ObITYy. KameHHbIN
yroJib U POAYKTHI €T0 NMepepadoTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAIlCHMA:
O3HaKOMJIEHHME C 00pa3lamMu IJJacTMAcC, KaydyyKOB U PE3HMHBI, KOJUIEKUIUHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIoreHONPOU3BOIHBIX, NTPOBEICHUE NPAKTHYECKON PaOOThI: MOJyYEHHE ITUIICHA
Y NU3y4YEHHE €T0 CBOUCTB.

Pacuérnblie 3anaun.

Boblunciiendss 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'O BEIECTBA WIIM IPOJAYKTa PEAKIMHU 10 U3BECTHBIM MAacce,

00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXO/IHBIX BEUIECTB WX MPOAYKTOB PEAKIIH).

Kuciiopoaconepskauue oprannyeckue coeJMHeHUs

[IpenenbHple OQHOATOMHBIE COUPTBHL. METAHOI W 3TAHOJN: CTPOCHHE,
¢u3nyeckue MW XUMHUYECKHE CBONCTBA (peaklMM C aKTHBHBIMH MeETajlllaMHu,
raJIOr€HOBOJOPOAaMH, TOpPEHHUE), NpUMEHEHUE. BogopomHble CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eiCTBUE METaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble€  COMPTHL. OJTWICHIJIMKOIb W  TJIMUEPHH: CTPOCHHUE,
¢u3nyeckue M XUMHUYECKHME CBOWCTBAa (B3aUMOJEHCTBHE CO UIETOYHBIMU
METaJJIaMH, KauyeCTBEHHAs PEaKUuss Ha MHOIrOaTOMHBbIE CIUPTHI). JleiicTBHE Ha
OpraHu3M 4enoBeka. [IpumeHenne riounepuHa v STUIECHTJIMKOIIS.

@deHo: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE M XHUMHUYECKHE CBOMCTBA.
Tokcuunocth (enona. Ilpumenenue penona.

Anpnerunpl U kemowuwvl.  Dopmanmpaerun, aneTaIbAETHI:  CTPOCHHUE,
¢u3nyeckue U XUMHYECKHE CBOMCTBA (peakUuu OKUCICHHS U BOCCTAaHOBIICHUS,
KayeCTBEHHBIE PEAKIUH), OTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE IIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasl KHCJIOTBI: CTpPO€HHE, (PU3MUYECKHE U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0mue Uil Kjiacca KHCIOT, Peakius 3Tepu(puKalnmn), MOIydeHHe U MPUMEHEHHUE.
CreapuHoBasi M OJICMHOBAs KHUCIOTHI KaK IMPEICTABUTENN BBICIIUX KapOOHOBBIX
KUCTOT. MbUIa Kak COJIM BHICHIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICHCTBUE.

Cnoxuble >(QHUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘uaponus
cnoxxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornuyeckas
POIIb KUPOB.



VYrneBogel: coctaB, KiaccuuKalus ~— yriaeBoAoB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — npocTeinii MOHOCaXapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (U3MYECKME W XWMHUYECKHE CBOMCTBa (B3aUMOJIECUCTBUE C
runpokcuiom meau(ll), okuciaeHre amMmMHuadHBIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJE, MPUMEHEHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnono3a kak npupojHbeie noauMepbl. CTpoeHue Kpaxmaina u
uemttono3bl.  duznueckue W XMMHUYECKHME CBOMCTBA Kpaxmania (THUAPOIU3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl M3YYEeHHsI BEIIECTB M WX MPEBpallCHH:
poBe/ieHHe, HAOJIOJICHHE U ONMHMCAHHE JEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TAHOJA
okcusniom Mmenu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBHUE TJIUIIEPUHA C
ruapokcuaom meau(ll)), anpaerunoB (OKMCICHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomelcTBHEe Kpaxmajia ¢ HOJOM),
IPOBEICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KUCIIOTHI.

Pacuérnblie 3anaun.

Boblunciiendss 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOrO BEIIECTBA WM MPOJIYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINH ).

A3oTrcoaepxkaliie OpraHMuecKiue COeIMHEHUS.

AMMHOKHUCIIOTHI Kak aM(OTepHble OpraHudeckue coeauHeHus. dOuznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe rimiuHa). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasbl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJApHbIE coeauHeHud. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, IEHATYPALIMs, KAYECTBEHHBIE pEaKIIMU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEeHUS BEUIECTB W HMX MPEBpALlCHUN:
HAOJIOZICHUE U OTMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypaIys OCIKOB MpH
HArpeBaHUHU, IIBETHBIC PEAKIIUU OCIIKOB.

BoicokoMoiekyIsipHbIe COeTUHEHNS

OCHOBHbBIE MOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIUU, CPEIHSSI MOJIEKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COEJAMHEHUN —
MOJIMMEPU3ALIMS U TIOJTUKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl M3yYEeHHUS BEUIECTB W MX MPEBpALICHUN:
O3HAKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIe CBA3H.



Peanuzanmst MeXIpeIMETHBIX CBSI3€H NP U3YYCHUHM OPTraHWYECKONH XUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BAHUE Kak OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHATUH, TaK W TOHATUH, SBISIONINXCS CUCTEMHBIMHU IS OTACITBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: SBJICHUE, HAYYHBIN (DAKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, KiIacCu(UKAIMs, MePUOJUIHOCTh, HAOIIOJACHHUE,
MU3MEpCHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE.

dusuka: wmaTepus, OHEPrus, Macca, aToM, OJJICKTPOH, MOJIEKyJa,
SHEPreTUYECKUM YpPOBEHb, BEUIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBA, (PM3MUECKHUE BETUUMHBI U SAMHUIIBI X U3MEPECHHS.

buonorus: kierka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMONOTWYECKH aKTHBHBIC BerecTBa (O€NKH, YIIIEBOIBI, KHUPHI,
(epMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIHUBO,
pPeCypCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO TMHTAHMUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE M KOCMETHUCCKHE MperapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHHU

XUMHYECKUM 3eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTaiu, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacmlpenesieHusl dJEKTPOHOB MO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTypalls aTOMOB.

[Tepuonnueckuit 3akoH U Ilepuonnyeckas cucremMa XMMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEpUOANMYECKOro 3akoHa U Ileprmoamdeckoil CUCTEMBI
xuMudeckux aneMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpPUEW CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYIINaM U MEPUOaM.
3HaueHUE NEPUOINYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKass CBS3b. BHAbl XHMHYECKOM CBS3U
(KOBaJIEHTHAsI HEMOJISIPHASI W TOJIApHAsi, UOHHAs, MeTa/uindeckas). MexaHU3Mbl
oOpa3oBaHUs KOBAJEHTHOW XUMHUYECKOM CBsI3M (OOMEHHBIM U  JIOHOPHO-
akuentopHslil). BomoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPHUIATEIBHOCTb.
Crenenb okuciienus. IoHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BelleCcTBa. THUIbI KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUYECKON PEMIETKH.

[TonsTne o mucnepcHbIX cUcTeMax. VICTHMHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHUM. Homenknatypa
HEOPraHMYECKNUX BEIIECTB. ['€HeTHYecKass CBA3b HEOPTaHWYECKUX BEIIECTB,
MPUHAICKAIMX K PA3JIAYHBIM KJIaCCaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKMX — peakiuid B
HEOPraHMYECKON M OpPraHWYECKOW XHWMHH. 3aKOH COXPAaHEHHsS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILIECHUS SHEPTUU MTPU XUMHUUECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IU4YHBIX (akTopoB. OOpaTumbie
peakuuu. XHUMHUYECKOe paBHOBecHe. MakTopbl, BIHSIOIMIME HA COCTOSHUE
XxuMuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutnyeckas aucconuanus. CuiabHbIe U cliadblie 25eKTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCJIAsi, HEUTpAJIbHAS, [ETOYHAs.

OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNIEPUMEHTAIbHBIE METO/Ibl HM3YY€HHUS BEIIECTB M HUX IPEBpAIICHUN:
neMoHcTpanus Taonui «llepuoguyeckas cucremMa XUMHYECKUX 3jeMeHToB [[. U.
MemnpeneeBa», U3ydeHHE MOJENEH KPUCTALUIMYECKUX PEMIETOK, HAOIOJeHUE W
OMHUCAHUE JIEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECIECHUE CPENIbI PACTBOPOB BEILIECTB
C TOMONIbIO YHHBEPCAJIBHOI'O HWHIUKATOpPA, pEAKIMH HMOHHOTO OOMEHa),
NIPOBEJICHNE TPAKTUIECKON paboThl «BiusiHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUI.

Pacuérnrle 3amaun.

Pacuérel 1o ypaBHEHMSIM XUMHUYECKHMX pEaKUHW, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETBI, pAacCU€Thl C HCHOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilomoxenue HemeraymioB B Ilepuoguueckont  cucreme
xumudeckux sieMeHtoB JI. M. MeHueneeBa m OCOOCHHOCTH CTPOEHHS aTOMOB.
@du3nyuecKkue CBOWCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (HAa MpuMepe
KHUCIIOpOJIa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dbochopa, yraepoga U KpeMHHs) W HMX  COCAMHEHHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COCTUHEHHUI).

[IprMeHeHnE Ba)XHENIIMX HEMETAIOB M UX COEAUHEHHI.



Meraubl. [lonoxxenue meramnos B llepuoguueckoi cucreMe XMMHUYECKUX
sanemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MerasuioB. OOmme ¢gusznyeckue cBorcTBa MeTamioB. CriaBbl METaJIIOB.
DIEKTPOXUMHUYECKUIN PSIJT HATIPS)KEHU METaIOB.

XUMHUYECKHE CBOWCTBA Ba)KHEUIIUX METAJJIOB (HATPUM, KaJlUid, KaJlbIIHM,
Mar"ui, amoMHUHHHI, [IMHK, XPOM, JK€JI€30, MEJIb) U UX COCIUHEHUH.

OO6mme crocoObl MmonyyeHus: MeTaioB. [IpuMeHeHne MeTaioB B OBITY |
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl M3yYE€HHUs BEIIECTB W HX MPEBPAIICHUN:
U3y4YeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 0Opa3Il0OB HEMETAJUIOB, pELIECHUE
AKCIIEPUMEHTAJILHBIX 3aja4, HaONI0JIEHHEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHCJIOT U LIEN0Y€el, KAYECTBEHHbIE PEaKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnrle 3amaun.

Pacuérel macchl BemecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
13 BEUIECTB UMEET IPUMECH.

XuMUS U )KM3Hb

Ponp xuMum B oOecrieyeHHH SKOJOTHYSCKOM, DHEPreTHYeCKOW U IHIIECBOM
0€30MacHOCTH, PAa3BUTHUM MeIUIMHBL. [IOHSITHE O HAy4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJIYYEHHUSI BaXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEHUIIUE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MAaTE€pHalbl, KpPAaCKHh, CTEKJIO, KepaMHKa,
MaTepuainbl Uil JEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEpAJIbHbIC
yI0OpEHHUSI.

XuMHug W 3I0POBbE YEIIOBEKA: MPABHUJIA HWCMOJb30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia OE30MaCHOr0 MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [IOBCEIHEBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzanmst  MEXNpEOMETHBIX  CBSI3ed NpPU  HM3YyYEHHH OOwWEed U
HEOPraHM4eCcKOM XxuMuH B 11 Kitlacce OCyniecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOLIMX eCTEeCTBEHHO-HAYYHBIX TOHSTHH, TaK W TOHATUM, SBJISIOIUXCS
CHUCTEMHBIMHU JJIS1 OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAY4HBIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIACCHU(PUKALUs, TMEPUOJAUYHOCTh, HAOIIOIECHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHHE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PaAMOaKTUBHOCTH, MOJIEKYJa, SJHEPreTUYECKH YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSTHHE BEUIeCTBa, (pU3MYecKHe BETUYMHBI M €IWHHIIBI UX
U3MEPEHHS], CKOPOCTb.

buonorus: knerka, opraHu3M, OJKOcUCTeMa, Ouocdepa, Makpo- U
MHKPODJIEMEHTBI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3Me.

I'eorpadusi: MuHEpaibl, TOPHbBIE MOPO/IbI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHomorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEpUaJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHUIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTHYECKass  MPOMBIIIICHHOCTh,  MPOHU3BOJCTBO
KOCMETHUYECKHUX IMpernapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepUasoB,
AIIEKTPOHHAS MIPOMBIIITIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A ITPOI'PAMMEI 110 XMMHNU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOy4YalOIIMMHUCSL TPOTpaMM CpPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeIMETHbIM M MOpeaMeTHbIM). HaydHo-MeToguueckoil OCHOBOWM s
pa3pabOTKH IUIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-IESATEIBHOCTHBIM IMOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o011ero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOM TpaKJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEEIICHUIO;

HaJIMIME MOTUBAIIMH K 00yUCHHIO;

L[E€JICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUW JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TPAJAULIUNA 0a30BOM HAYKU XMUMUHU;

TFOTOBHOCTh M CIOCOOHOCTH OOYyYarouIuxcsi PyKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, IMPUCYIIMMH LEIOCTHON
CHUCTEME XMMHUECKOro 00pa3oBaHMUs;

HAJIMYKE MTPABOCO3HAHUS IKOJIOIMYECKON KYJIbTYPbl U CIOCOOHOCTH CTABUTh
LEIU U CTPOUTH KU3HECHHBIE IIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeAamMeTa «XHUMHS» JIOCTUTarTCsi B
€IUHCTBE Y4YeOHOM U BOCHUTATEIbHOM JEATEIHLHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COLUUOKYIbTYPHBIMH, T1YXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU
U HJleajaMud POCCUHCKOr0 TPaXKTAaHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWJIaMH  TOBEAEHUS, CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOINO3HAaHUS, CaMOpPa3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yyYarommxcs.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUSA mpeaMmera «XUMHS»  OTPaKaroT
c(OpMHPOBAHHOCTh OMbITA ITO3HABATEILHOM M MPAKTUYECKON J1€SITENbHOCTH
0o0y4Yarommxcs Mo peaju3alyi NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOr0 BOCIIMTAHMS .

OCO3HAHMS 00YYAIOUUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XXEHUS K 3aKOHY U MIPABONOPSAJIKY;

OpPE/CTaBICHUs O COLMAJIBHBIX HOpPMax M IMpaBWiIaX MEXIMYHOCTHBIX
OTHOULIEHUH B KOJJIEKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JESTENIbHOCTH TpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BHINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMeHTBI IPYruX NpU aHAIU3€ Pa3IMYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS .

LEHHOCTHOI'O OTHOILLIEHHSI K HWCTOPUYECKOMY M HAy4YHOMY HaCIIEIUIO
OTC€YECTBEHHON XMMUM;

YBOXEHUSI K MPOLECCY TBOpPUECTBA B 00JACTH TEOPUM U NPAKTUUECKOTO
NPUMEHEHUS] XMMHH, OCO3HAHUS TOrO, YTO JOCTHKEHHS HAyKH €CTh PE3YNbTaT
JUIMTENbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX  HOKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOT'O TPYJ1a YUYEHBIX U MPAKTHKOB;

UHTEpECa M [03HABATEIbHBIX MOTHUBOB B IMOJYYEHHUH U MOCIEAYIOIIEM
aHanM3e MHQOpPMALUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOUX TOBapHUUIEH C
NO3MIUNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYTKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUSA LEHHOCTEH 30pOBOr0 M  0Oe30macHOro obpasza >KHU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOILEHHUS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3J0POBBIO;

coOmrofieHnss TpaBui 0Oe€30MacHOro oOpaleHusi ¢ BelleCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHMMAaHUSl UEHHOCTH TPaBWI HMHIMBUAYAIBHOTO M  KOJJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYALUSX, YIPOKAIOIIUX 3I0POBBIO U JKU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUIA W HEMPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIE0BATEIbCKOM
NEATENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUx BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPABJICHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);



UHTEpeca K MPaKTUYECKOMY HU3y4YEHHIO MPpodeccuidl pa3auvyHoro pojaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJAM TPyAa U pe3ysibTaTaM TPYIOBOU JIEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HHAMBUIYATBLHOHW TPACKTOPHUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUH, HHTEPECOB U
noTpeOHOCTEH O0IIIeCTBA;

6) 7K0J10rN4eCKOro BOCIIMTAHUS:

AKOJIOTMUECKU 1€71€CO00pa3HOr0 OTHOILICHUSI K NPUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUS TJIO00ATBHOTO XapaKTepa SKOJOTMYECKUX TMPOOJIEM, BIUSHHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTIDKCHUN XUMHUHM IS
pelieHrs BOMpPOCOB PallMOHATILHOTO MPUPOAOTNOIb30BAHMUS;

AKTUBHOI'O HENPUATHUS JEUCTBUW, MPUHOCIIIMX BpEI OKPYXKAIOLIEH
NPUPOJHON Cpefie, YMEHHsI MPOrHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JICHCTBUM U MPEOTBPAIATh UX;

HAJIUYUS Pa3BUTOrO SKOJIOTMYECKOI'0 MBIIIUIEHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTMYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B TIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUAIIBHOMN
MPaKTUKE, CIOCOOHOCTM M yMEHUSI aKTUBHO MPOTUBOCTOSTH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH;

NOHUMaHMs crnenuUKd XUMHUU KaK HaykKd, OCO3HaHUS €€ poju B
(GbOopMUPOBAaHUU PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[aHUU IIEJIOCTHOTO
NPE/ICTaBIICHUs 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPHUPOABI M YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUH MpoOJieM COXpaHEHUs
IPUPOTHOT'O PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHUHM IS COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMAaHHCTUYECKOM HAMNpPAaBICHHOCTH M BaXXHOW pOJIH B
CO3J1aHUM HOBOW 0a3bl MaTepuaibHON KyJbTYpbl, PELIEHUU TJIO0ATBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOW, DHEPrEeTUUECKOM, IUIIEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECTICUCHUN YCIOBUU
YCHEIIHOTO TPy/la U OKOJOTUYECKU KOMQPOPTHOM JKU3HU KAXKIOTO 4JICHA
00111eCcTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: TMOHUMAaHUSA CYIIHOCTH METO/OB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BATh



TIoJTydaeMble 3HAHMS JIJIs aHaIM3a M OOBSICHEHUS SBJICHUN OKPYIKAIOIIETr0 MHpa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeIaTh 00OOCHOBaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONUXCA JAaHHBIX C TIIeNbI0 TOJTy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pereHus mpobieM B peabHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENHCKON e TEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYIYCHUIO HOBBIX 3HAHWA TI0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyZia B pa3NuyHbIX chepax npodeccruoHaabHOM
NeSITETHHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHUS y4eOHOro IMpenMera «XHUMUs» Ha
YpOBHE CPEeIHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQUUMBbIE  JUIS dbopMHUpOBaHUA  MHPOBO33PEHUS]  OOydYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIpEIMETHbIE) OOLICHAYUYHbIE MOHATHS, OTpaKarolue
[EJIOCTHOCTh HAY4YHOM KapTUHbl MHpa M CHEUM(PHUKY METOJIOB TMO3HAHU,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepws, BEIEeCTBO, YHEPIHsl, SBJICHHUE,
MpOLIECC, CUCTEMA, HAYYHBIM (paKT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCalbHble yueOHble NEHCTBUS (IO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISTUBHBIE), obecrnieunBaroye dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH U COIIMAIbHON KOMITETEHITUU 00yYaroInXcs;
CIOCOOHOCTh o0yyJaromuxcs UCTIONIb30BaTh OCBOCHHBIE

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JEUCTBUS B MIO3HABATEIbHON U COUMAIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETyJISATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMo3HABaTeJbHBIMH
JEeUCTBUSIMM

1) 6a3oBble JIOrHYeCKHUE TeHCTBUSI:

CaMOCTOSITeIbHO  (hOpMynMpoBaTh M aKTyaIM3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAENATh LEJN JESITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIIBHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUHU 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICISATh XapaKTepHbIE MPU3HAKK TMOHSATUUA W YCTAHABIMBATH MX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHMS W KPUTEPUU I KJacCU(PUKAIMU BEIIECTB M
XUMHYECKUX PEAKIIUN;

YCTaHABJIMBATh IMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKHUE PACCYyXJICHUS (MHIAYKTUBHBIC, JCIYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKJIFOUCHUS;

MPUMEHSTHh B MPOIIECCE MO3HAHUS, UCIIOIB3YEMbIE B XUMUKM CHUMBOJIUYECKHE
(3HAKOBBIC) MOJIEIH, MPEOOPa30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYSCKUN
3HaK (CHMBOJI) JJIEMEHTa, XuUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peaKkiuu — MpU PEIICHUH Yy4eOHBIX MO3HABATENIbHBIX U MPAKTHUUECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJECIbHBIC MPEACTABICHUS I BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4a€MBbIX BEIIECTB U XMMUYECKUX PEAKIIMI.

2) 0a3oBbIe HCCIIeI0BaTEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUSI BELIECTB U XUMHYECKUX
peaKLnil;

dbopMyIUPOBATH IIEJIM U 3a/1a9U MCCIICIOBAHUS, HUCIIOIB30BaTh IMOCTABIICHHBIC
U CaMOCTOSITEIbLHO CGHOPMYJIHPOBAHHBIC BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JI1 (POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYK/ICHUN;

BJIaJICTh HABBIKAMH CaAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS W  IPOBEACHUS
YYCHUYCCKHUX DKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJIOM
MpoIiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (OpMYIHpPOBATH
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISITb 0OOCHOBAHHBIN OTYET O MPOJICIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENbCKOW U MPOEKTHOM
NESATENbHOCTU, TMPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3aJad, MNPUMEHEHUIO Pa3JINYHBIX
METO/I0B ITO3HAHUS.

3) pabora ¢ nuHpopManmeii:

OPUEHTUPOBATHCA B Pa3JIWYHBIX HCTOYHMKAX HUHopManuu (HAYy4HO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJepkKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh MHGOPMAIUMIO PA3IUYHBIX BUIO0B U (HOpM
IIPEJICTABJICHUS, KPUTHYECKHU OLICHUBATb eé JIOCTOBEPHOCTH u
HENPOTUBOPEYNBOCTb;



(GOopMyIHpOBaTh 3aMPOChl U MPUMEHATh PA3JTMYHBIE METOJbI MPU TTOUCKE U
orbope wuHbOpPMAIIUK, HEOOXOAUMOW ISl BBIMOJHEHHS Y4eOHBIX 3ajad
OTpeAeIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HMCHOIL30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMY  MPEACTABICHUS
uHbopmaInu (cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4yecTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKON MH(pOpMALMe: TPUMEHATh MEXIpeAMETHbIE ((U3MUYECKue U
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3OBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OBjajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAE€MOM TEMBbI B XOJ€ THAJIOTa W/Wiu
JTUCKYCCUH,  BBICKa3bIBaTh  HWaAeH, (OPMYIUPOBATH CBOUM  MPEIIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHUS TPE/JIOKEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pPe3yIbTaTOB ITO3HABATEIILHON JEATEILHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOTHEHUH
XUMHUYECKOTO dKCIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIEIOBAaHUIO CBOMCTB
U3Yy4aeMbIX BEIECTB, peain3alliiu y4eOHOTo MpoeKkTa U (HOPMYITUPOBATH BHIBOJIBI
0 pe3yyibTaTaM MPOBEAEHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS TO3HMIIMA B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

OBJ1ajieHHe YHHBEPCAJIbLHBIMH PeryJsiITUBHBIMH € CTBHSIMU:

CaMOCTOSITETILHO TUIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIHHYIO
JeSTENbHOCTh, Ompenenss e€ Ieau W 3aJadyd, KOHTPOJIHUPOBaTH W IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeiaraéMblii  alfOPUTM  JIEUCTBUI  TpHU
BBITIOJITHEHUM Y4eOHBIX U HCCIEAOBATENbCKUX 3ajad, BbHIOMpaTh HaumbOosee
¢ deKTUBHBIN CcrMoco0 WX peuieHuss ¢ y4ETOM TOJNYYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYECKHUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HA OCHOBE CaMOaHalln3a
U CaMOOUEHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHvueckas XUMUS»
OTPaXKaroT:

c(hOpMHPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOM COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHUMUUA B TIO3HAHUM SBJICHUU



Opupoabl, B  (POPMUPOBAHMU  MBIIUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
(yHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM ISl pELIEHHs IPAKTUYECKUX 3a/1a4
U SKOJIOrMYeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0pPOBBIO U NPUPOAHON
cpexne;

BJIQJICHUE  CHCTEMOW  XUMHUYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATAIOUINE TOHATUSA (XUMHUYECKMHA JJEMEHT, aToM, 3JEKTPOHHas
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BépHyTas M COKpamlEéHHas), MOJb, MOJIApHas
Macca, MOJISIPHBIM O00BEM, YIJIEPOJIHBIA CKENeT, (YHKIMOHAJIbHAs TpYyIIa,
paauKai, U30Mepusi, U30MEPbl, TOMOJIIOTMUECKUIN psAJl, TOMOJIOTH, YTIEBOAOPOIbI,
KUCJIOPOJ U a30TCOAEpXkAalllue COEAUHEHMs, MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH; MHUPOBO33PEHUECKHE 3HAHUS,
JeXKallue B OCHOBE ITOHMMAHHUS TNPUYUHHOCTM U CUCTEMHOCTH XHUMHYECKHUX
ABJIEHUHM, (PAKTOJOTUYECKUE CBEIECHHUS O CBOWCTBAxX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJB30BaHNN BAXKHEHMIIUX OPraHMYECKHUX BEIIECTB B OBITY H
NPAKTUYECKOM 1eSITeIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTb YMEHMH BBISIBJISATH XapaKTEpHbIE NPU3HAKU IOHSATHM,
YCTAaHABJIMBATh MX B3aWMOCBS3b, MCIOJB30BATh COOTBETCTBYIOLIME MOHATHS NPHU
ONKMCAHUM COCTaBa, CTPOCHHUSI U MPEBPALIEHUI OPraHUYECKUX COECAUHEHUM;

c(OpMHPOBAHHOCTh YMEHHMM HCIONB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBIICHHUsI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIlEHHON)
GopMyn OpPraHMYeCKHMX BEIIECTB W ypaBHEHUH XHUMHUYECKUX peakIui,
M3rOTaBIMBATh MOJAEIH MOJEKYJ OPraHMYEeCKUX BELIECTB JUISl WILTIOCTPALMH HX
XUMHUYECKOT0 M MPOCTPAHCTBEHHOT O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPHUHAJIEKHOCTh H3YUEHHBIX
OPraHMYECKUX BEIIECTB IO HMX COCTaByY M CTPOEHUIO K ONPEAEIEHHOMY
KJIacCy/TpyIme COelUHEHUN (yriIeBOJOpPOMAbI, KHCIOPOJ M a30TCOAepKaline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTh MM Ha3BaHUA 10
cuctematuueckoil Homenknatrype (IUPAC), a taxxke NpUBOJIUTH TpUBHAJIbHbBIE
Ha3BaHUS OTJAEJIBHBIX OPraHMYECKUX BEUIECTB (ITWIECH, NPONWIEH, AalleTHJIEH,
ATWIEHTJIUKONb, TJIMLEPHUH, (eHON, (opMallbIerull, aleraibAeruji, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCJIOTa, CTEApUHOBAsI KUCIO0TA, TII0K034,
bpykTO3a, Kpaxmal, 1eJIIr0J103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPEAEISITh BHJbl XUMHYECKOHW CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OJUHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTb yMEHHUS NPUMEHATHh IIOJOKEHUS TEOPUU CTPOECHUS
opranudeckux BemiectB A. M. ByrnepoBa st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAaHEHHs MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nYecKrue M XHMHYECKHE CBOMCTBA THUMNHWYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHUYeCKHX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH, AalleTHUJIEH,
Oyranuen-1,3, mermnbOyranuen-1,3, OeH30J, METAaHOJ], 3TAHOJ, JTHJICHIJUKOIb,
rMIepuH, (EHOJ, areTalbIeTHI, MypaBbUHAS W YKCYCHAasl KHCIIOTHI, TJIFOKO3a,
KpaxMmall, [eJUTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WILTFOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
Colpbd  (HEQTh, NPUPOAHBIA Ta3, Yroib), CHOCOOBI HMX NEPEepadOTKUu U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB NMepepadoTKu;

c(OpMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOTWYECTBA MCXOMHOTO BEIIECTBA WU TMPOJYKTa
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOTO U3 MCXOIHBIX
BEIIECTB WIHM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUs, UCIOJIb3YyEMbIX B XMMUHU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX ABJICHUHN (HAOII0AeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
WCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKUE 3HAHUS JUISl TPUHATHUS PpEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUjla MOTH30BAHUS XUMUICCKOM
MOCy/Iod U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TakXKe IMpaBWiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIIIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH TUTAHWPOBATH W BBIMIOJHATh XUMHYCCKUI
AKCIEPUMEHT (IIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUH, MOJIYYEHUE
STWJIIEHA M M3YYEHHE €ro CBOICTB, KAaueCTBEHHbIE PEAKLIUU OpPTraHUYECKHUX
BEIIECTB, JCHATypalus OETKOB IMpU HArpeBaHWHU, I[BETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBUHM C TMpaBWJIaMU TEXHUKHA OE€30MAaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIa0OpPaTOPHBIM O00OpPYAOBaHUEM, TIPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIepuMEHTa B (OpMe 3aluCU ypaBHEHUUM COOTBETCTBYIOIIMX
peakuuii 1 GopmMyIupoBaTh BBIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, TOJYYaeMyH0 U3 PpPa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopMmanuu, MaTepHeT u Apyrux);



chOpMUPOBAHHOCTb  YMEHUW  COOJNIOJATh  MpaBWiIa  JKOJOTHYECKU
[eecCO00pa3HOro TMOBEAEHUsT B OBITY U TPYIOBOM JIEATETBHOCTH B IEJAX
COXPAHEHHsI CBOETO 3JI0POBbSI U OKPYXKAIOLIEH IMPUPOJHOU CPEAbl, OCO3HABATH
OMAaCHOCTh BO3JCHUCTBUS HA >KUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHX
BelllecTB, moHumasi cmbica nokazarens [1JIK, moscHsTh Ha mpumepax CIOCOOBI
YMEHBIICHUS] W MPEAOTBPAIIEHUS HX BPEIHOTO BO3ACHCTBUS HA OpPraHu3M
YEJIOBEKA;

U1 00y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CHEeNbIX M CIa0OBHUIANIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYI0 cUCTeMy oOo3HaueHui JI. Bpaiins nis 3anuwcn XMMHYECKUX

dbopmyi.
11 KJIACC

[IpenMerHble pe3ynbTaThl OCBOECHUSI Kypca «OOIass U HeopraHudeckas
XUMHS» OTPaXKaroT:

chOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHYECKOHM COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa, POJH XHMHUM B TIO3HAHUW SIBJICHHUU
npupoasl, B (GOPMUPOBAHWUU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PELICHUS MPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XHMHWYECKUX  3HAHUM, KOTOpash  BKIIKOYAET:
OCHOBOITOJIAraIONINEe IMOHATHSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTD, JJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb OKUCJICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUIMYECKasi, BOJAOPOIHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TUMNBl XMUMUYECKHX  PEAKLHH, PACTBOpP, DIJIEKTPOJMUTHI,  HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsE JAUCCOLUAIUSA, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW peaKkIMi, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKONU AUCCOonUanuu, nepuoanueckur 3akoH [[. M. Menpneneena,
3aKOH COXPAHEHHMSI MAacCChl BEHIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHUCTEMHOCTH XHMHMYECKUX SIBIICHHH, (haKTOJOTHMYECKHUE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJIYYCHUH U 0€30MacHOM MCTIOIB30BAHUH BAKHEUIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEJI0BEKa;



c(hOpMUPOBAHHOCTb YMEHHM BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHATHIM,
YCTaHABIIMBaTh WX B3aUMOCBA3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPU
OMMCAaHWN HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XMMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus (GopMyn  BEIIECTB U  YPaBHEHHH  XHMHUYECKHUX  PEAKIUMH,
cucremarndeckyro HoMeHkIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYECKUX BelIecTB (yrapHbld Tra3, YIJIEKUCIBIA ra3, aMMHaK, raméHas
W3BECTb, HETAIEHAs] U3BECTh, MUTHhEBAs COA, MUPUT U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OINpPEAENATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COENMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBs3U (KOBaJICHTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPOIHASI) B COCUHEHUSAX, TUII
KPUCTaJUIMYECKON PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAs, METAJUIMYECKAs), XapaKTep CPelbl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCOUHECHUM;

c(hOpMHPOBAHHOCTh yYMEHUU yCTaHaBJIUBaTh MPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HX COCTaBy K OIpenerIéHHOMY Kiaccy/TrpyIie
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLJIbI, OKCHJIbl, OCHOBaHUS,
KHUCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICH MEPUOIUYECKOro 3akoHa Jl.
W. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYIO, 0OBSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »3JieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cHUCTEMBI
xuMmudeckux saemeHtoB JI. M. MengeneeBa, WCIONb3ys MOHATHA «S-, P-, -
AIIEKTPOHHBIE opouTaINY, «QHEPTETUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XUMHUYECKHX DJIEMEHTOB U MX COEAMHEHUN
110 Ieproam U rpymnnam [lepuoguueckon cucTeMbl XUMAYECKUX diieMeHToB []. 1.
Menjeneena;

c(hOpMHPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUME T€HETHUUECKOM CBSI3M MEXKIY HEOPraHWYECKUMU
BEIIECTBAMU C IMOMOIIbIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(OpMUPOBAHHOCTh YMEHHS KJIacCHU(PHUIMPOBATH XUMHUYECKHE PEaKLUUU IO
pa3NMYHBIM NpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolldX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpPaTUMOCTU
peakIuu, y4acTHIO KaTalau3aTropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISTh YPABHEHMS DPEAKIHUIl pa3iHuHBIX
THUIIOB, TOJIHBIE U COKpAIlEHHbIE YPABHEHUS peaKlMii HOHHOrO 0OMeHa, YUUThIBas
YCIJIOBUS, ITPU KOTOPBIX 3TU PEAKIUHU UAYT J0 KOHLA;



c(hOpMUPOBAHHOCTb yYMEHUU TIPOBOJUTH PEAKIMH, IOATBEPKAAIOIINEC
KauyeCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX
BELIECTB;

c(hOpMUPOBAHHOCTb YMEHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIbHO-
BOCCTaHOBUTEIIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOIro OajaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHMOCTh CKOPOCTH XUMHUYECKOM
peaKkIuu OT pa3InyHbIX (PAaKTOPOB; XapaKTEp CMEIIEHUS XUMUYECKOT0 PAaBHOBECHSI
B 3aBUCUMOCTH OT BHeUIHero Bo3aenctsus (nmpunuui Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMMHUYECKHE IMPOIIECCHI,
JeXKallue B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHsI CEPHOM KHCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTHh MPEACTABICHUN 00 OOMIMX HAay4YHBIX MNPUHIUIAX U
AKOJIOTHYECKUX MPOOJIEeMax XMMUYECKOT 0 IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHHEM
TIOHSITHSI «MaccOBasi JIOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEAKIMSIX, MACChl BEIIECTBA WM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKLUU
BEIIECTB, TEIUIOBOr0 3(P¢deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOII0/IaTh MPaBUIA MMOIb30BAHUS XUMUYECKOM
NoCy/Iod U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TakKXKe MpaBWiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITTOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBIMIOJHATh XUMHYCCKHUI
AKCIIEPUMEHT (pa3joKEeHUE MEPOKCHUIA BOAOPOJAa B MPHUCYTCTBUU KaTalu3aTopa,
ONpEENIeHHe Cpeabl PpPAacTBOPOB BEHIECTB C IOMOIIBIO  YHHUBEPCAJIHLHOTO
WHINKATOPA, BIUSHUE PA3THYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKInHy,
peakMu MOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIuu Ha Cyib(ar-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHMSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3a7a4 IO
temaM «Mertamibsl» u «HemeTramnb») B COOTBETCTBUM C MpPaBWIAMH TEXHUKU
0€30MacHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0OBAaHUEM,
NPENCTABIIATh PE3YIbTAaThl XHWMHUYECKOTO JKCIIEpUMEHTa B (QopMme 3amucu
YPaBHEHUM COOTBETCTBYIOLIUX pEAKIUA U (HOPMYIUpPOBATh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TMOMYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOU
KOMMYHUKaIuu, IHTepHeT U ApyTHXx);



chOpMUPOBAHHOCTb  YMEHUW  COOJNIOJATh  MpaBWiIa  JKOJOTHYECKU
LIeJIECOO0PA3HOr0 TIOBEJAEHUS B OBITY U TPYHOBOH JEATEIBHOCTH B LEIAX
COXpAaHEHUsI CBOEro 3J0pPOBbSl U OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABATh
OIIACHOCTbH BO3ECHCTBUS HA KUBbIE OPraHU3MbI ONPENEIEHHBIX BEIIECTB, IOHUMAs
cmpict mokazarens [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIEHUS U
IPEIOTBPAILCHNS X BPEJHOIO BO3JECHCTBUS Ha OPraHU3M Y€JI0BEKA;

U1 00yYaromMXcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3[10POBbsI: YMEHHE
MIPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB W
XUMHUYECKHUX SIBJICHUM;

JUIS  CIIENBIX W CIHA0OBHIAIIMX OOYy4YaroOUIMXCA: YMEHHE MCIIONIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuil JI. Bpaiins st 3anucu XUMHUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoaunuecTBO yacosn JlesiTenbHOCTD
HaumenoBanue
Ne DJIeKTpOHHBIe (LM (ppoBHIe) YAHTCILL € yaeToM
pa3iesioB H TeM Konrpoabubie | IlpakTnyeckue paboueit
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoTbI padoThI IIPOrpaMMBbI
BOCIIUTaHMS
Pasnea 1. TeopeTrnueckne 0OCHOBbI OPraHNYeCKOH XUMHUH
[Tpeamer https://foxford.ru/wiki/himiya/kvantovye- | Co3naBatb
OpraHuYecKOi chisla-elektrona JIOBEPHUTEIHHBIH
xumunn. Teopus IICUXOJIOTUYECKUI

1.1 CTpOEHUs 3 KJIUMAaT KJ1acce BO
OpraHNYeCKHUX BpeMs ypoKa
coequueHuii A. M.

Bbytneposa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoabl
https://foxford.ru/wiki/himiya/teoriya- V4uTHIBaTH
stroeniya-organicheskih-soedineniy-a-m- | KyabTypHbIE
butlerova pazinyus
[IpenenvHbie obysaromuxcs,
21 VTIEBOTOPOJIH — 2 MOJIOBO3PACTHBIE
aJIKaHBI "
HHIAWBUAYAJIbHBIC
0COOEHHOCTH
JIeTe.
2.2 Hemnpenenbhbie 6 1 https://www.yaklass.ru/p/himija/10- [Tomoub
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051

YII€BOAOPOIBI: klass/uglevodorody-6579439/predelnye- | obOyuarormmmcs
aJIKEHEIL, nepredelnye-i-aromaticheskie- B3TJITHYTh Ha
aJIKa/INCHBI, uglevodorody-6892051 y4eOHBIN
AJIKMHbI MaTepuall CKBO3b
pu3My
YyeJI0BEYECKOM
IICHHOCTH.
https://www.yaklass.ru/p/himija/10- [MpuBneun
Klass/spirty-fenoly- BHUMAaHHE
)3 ApoMaTHuecKe , SS§0873/nasyshchennye-odnoatomnye- 00yUarouxcst K
yTIICBOIOPOIBI pirty-metanol-etanol-6569756 r'YMaHHTaPHBIM
npobeMam
oO1recTBa.
https://www.yaklass.ru/p/himija/10- OpraHu3oBbIBaThH
Hpupoxuere klass/azotsoderzhashchie-soedineniia- TUTS
24 HCTOYHUKH 3 1 6852270/aminy-proizvodnye-ammiaka- | oOydaromnuxcs
YTJICBOOPOAOB 1 nasyshchennye-aminy-6585751 CUTYyaIui
UX mepepadoTKa CaMOOILICHKH
Hroro mo pazneny 13
Pa3nen 3. Kuciiopoacoaep:kanue oprannieckue coeAuHeH s
https://www.yaklass.ru/p/himija/10- [TpuBneun
Klass/spirty-fenoly- BHUMAaHHE
6580873/nasyshchennye-odnoatomnye- | oby4arommxcs K
3.1 Criptsr. DeHoN 3 spirty-metanol-etanol-6569756 FyMaHHTAPHBIM
npobeMam
oO1ecTBa.
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https://www.yaklass.ru/p/himija/10- OpraHu30BbIBaTh
Anpaeruzst. klass/azotsoderzhashchie-soedineniia- U
3.9 Kapbonossie 7 6852270/aminy-proizvodnye-ammiaka- | oOydaromuxcs
KHCJIOTBL. nasyshchennye-aminy-6585751 CUTYalui
CrnoxHbie 2Gupbl CaMOOIEHKH
https://www.yaklass.ru/p/himija/10- Opranu3oBbIBaTH
klass/azotsoderzhashchie-soedineniia- B paMKax ypoka
6852270/nukleinovye-kisloty-dnk-rnk- MIPOSIBIICHHUS
33 VreBost 3 5970859 AKTUBHOM
JKU3HEHHOU
MO3ULIAN
o0y4aromuxcs
HWroro no pazneny 13
Pa3znen 4. A3orcoaepxamye opraHnyeckue coeJuHeHUs
https://foxford.ru/wiki/himiya/kvantovye- | Co3naBath
AMIIHEL chisla-elektrona JIOBEPHUTEIIHHBIH
4.1 AMUHOKHCIIOTEL 3 TCHXOJIOTHYECKHH
Benku KJINMAT KJ1aCC€ BO
BpeMsI ypoOKa
Hroro no pasgeny 3

Pasjnen S. BoicokoOMOIeKY IsIpHBIE COCAUHEHUS

5.1

IInactmaccel.
Kayuyku. Bonokna

https://foxford.ru/wiki/himiya/kvantovye-

chisla-elektrona

Co3znaBath
JIOBEPUTENBHBIN
MICUXOJIOTMYECKU I
KJIUMAT KJIACCE BO
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BpeMsl ypoKa

Hroro no pasgeny

OBIIEE KOJIMYECTBO
YACOB IIO
[NPOI'PAMME
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11 KIIACC

KoanuectBo yacos JesarenbHOCTh
HaumeHoBanue
Ne DJIeKTpPOHHbIe (LU (POBHIE) YAUTCIIA € yHeTOM
pa3aeiioB M TeM Kourtpoabnbie  IIpakTuueckue paboueii
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NPOrpamMMsl paéoThI padoThI pOrpaMMBbI
BOCIIUTAHUS
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHUU
https://foxford.ru/wiki/himiya/himicheskie- | Peanu3oBbiBath
svoystva-nemetallov BOCIIUTATEIILHBIC

BO3MOXXHOCTH B

Ctpoenue
aTOMOB. pa3IUYHbIX BUIAX
[Tepuoanueckuii TS TETbHOCTH
3aKOH U 00yJaroImuxcst Ha
1.1 [Tepnonnueckas 3 OCHOBE
cuctema BOCIIPUSATUS
XUMHUYECKHIX 3JIEMEHTOB
snemenToB /1. U. JIECTBUTEIIBHOCTH:
Menneneesa aHanus3
MPOOIEMHBIX
CUTYallUM.
https://foxford.ru/wiki/himiya/stroenie-i- IIpoexTupoBath
svoystva-soedineniy-medi-i-serebra CUTYyaIlUH U
Crpoenue
COOBITHS,
BEILECTBA.
1.2 4 pa3BUBAIOIINE
MHoroo6pasue
SMOLIMOHAJIBHO-
BEILECTB
LIEHHOCTHYIO

chepy
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oOydJaromierocs.

XUMHYECKHUE
1.3
peakuuu

https://foxford.ru/wiki/himiya/elektronnaya-

obolochka-atoma

https://foxford.ru/wiki/himiya/vidy-

harakteristiki-i-mehanizmy-obrazovanivya-

himicheskoy-svyazi

Peann3oBBIBaTDH
BOCIHTATEIbHBIE
BO3MOYKHOCTH B
Pa3ITUYHBIX BUIAX
JESITEIbHOCTU
oOyuaromuxcs Ha
OCHOBE
BOCTIPHSTHS
3JIEMEHTOB
JIEUCTBUTEIILHOCTH:
HaOJIIOEHUEM 3a
JIEMOHCTPAIHSIMHI
YUUTEIS, IPOCMOTP
y4eOHBIX (PUIBMOB.

Hroro no pazaeny

13

Pa3nea 2. Heopranmueckasi XuMust

21 Merasmist

https://foxford.ru/wiki/himiya/himicheskie-
svoystva-nemetallov

Peanu3oBniBaTh
BOCIIHTATEIbHEIE
BO3MOKHOCTH B
Pa3TUYHBIX BUIAX
IEeSITEIbHOCTH
oOyuaromuxcs Ha
OCHOBE
BOCIIPHUSTHS
3JIEMEHTOB
JIEUCTBUTEILHOCTH:
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aHaJIu3
pOOJIEMHBIX
CUTYyalUH.

2.2

HewmeTamnsl

https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-soedineniy-medi-i-serebra

[IpoexTupoBaTh
CUTYaIu! 1
COOBITHS,
pa3BUBAIOIIHE
HMOIMOHATBHO-
IIEHHOCTHYIO
chepy
00y4aromerocs.

2.3

CBs13b
HEOPTraHUYECKUX
Y OpTraHUYeCKUX
BCIIECTB

https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-soedineniy-medi-i-serebra

IIpoexTupoBaTh
CUTYaIuH U
COOBITHS,
pa3BHBAIOIIHEC
SMOILIMOHAJIBHO-
IIEHHOCTHYIO
chepy
oOyuaromerocs.

Hroro no pazneny

17

Pa3nen 3. XumMus 1 ;Ku3HL

3.1

XUMHUA U )KU3HD

https://foxford.ru/wiki/himiya/stroenie-i-

svoystva-soedineniy-medi-i-serebra

[IpoexTupoBath
CUTYyallUH U
COOBITHS,
pa3BHUBarOLINE
SMOLIMOHAJIBHO-
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IIEHHOCTHYIO
chepy

oOyu4aromerocs.
Hroro no pazgeny 4
OBUIEE
KOJIMYECTBO 34
YACOB I10

[TPOIT'PAMME
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