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|. COAEP KAHUE YYEBHOTI'O IPEIMETA «XUMMUS»
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BeEIecTB. [omoiyorus, u30Mepus. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTABUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAIICHUI0 OPTaHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHMsI), HAaXOXKACHHE B MPHUPOAE, IMOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALlETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHMS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOTYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE CHUpTHI). [leficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XMMHYECKHE CBOWCTBA (pPEaKUUU OKHMCIIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kjiacca KUCIOT, PEaKIus 3Tepu(pUKaluu), MOJIyYeHUEe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. Kupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u 1ennrono3a Kak mpupojaHbie noauMepbl. CTpoeHHe Kpaxmalia U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIMPTOB, KAaYE€CTBEHHBIC PEAKIUU OJHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEUIECTB WIIA IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benkun kak mpupoaHBIE BBICOKOMOJEKYISpHBbIE coeanHeHus. l[lepBuynas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOJI0/ICHUE U ONKMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalus OEIKOB MpU
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJCKYISPHBIX COCIUHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MeXIpeIMETHBIX CBA3EH MPU U3YYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTeCTBEHHO-HAyUHbIE IOHATHUS: SIBJICHUE, HAYYHBIH (aKkT, TUIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPO/BI, TOJE3HbIE NCKONAeMbIE, TOILIUBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHUMHUUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJIEKYJSPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA U MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposuTuueckas nucconuanus. CuiabHbIe U ciiadblie AIeKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xuMuueckux 3neMeHtoB Jl. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIWKATOpPA, PpEaKIHH HOHHOTO OOMeEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXMUMHUYECKHAE PACUETBI, PACUEThl C HCHOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXXHEWINMX META/UIOB (HATpPWH, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTamuibl U CIUIaBbl», O0Opa3lioB HEMETAIOB, pPEIICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMuu B 00ECIEUEHUM KOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB W MaTEpPUATIOB. BAXKHEUIINE CTPOUTEILHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOIb30BaHUs MpenapaToB OBITOBOM XMUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrusl, TPOU3BOJCTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



. INTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TPOTPAMM  CpPEIHEro oOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISAIOLIHUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHUIO;

[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOUIUMXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHON
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HAJIM4YKUE MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa «XHMHS» JOCTHUTAIOTCA B
eIUHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTHUYECKUMHU, COLIMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpoIeccaM
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS» OTPaAXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW EATEIHLHOCTH
oOyJaromuxcs Mo peain3aiuy MPUHITHIX B O0OIIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJCTaBICHUS O COIMAIbHBIX HOPMax M TpaBHUIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUH;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAEKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBHOT'O IPUPOIOIIOIb30BAHNS,

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

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOIHUYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPYXKaroIeM MHUpPE Kak O €IMHCTBE MPHUPOJbI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHNM HOBOM 0a3bl MaTepUaIbLHOW KYJIbTYpHI, PEIICHUH TI00aIbHBIX TIPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJa W OKOJOTHYECKH KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIE MOHATHUS, OTpa)karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHNe, HAOTIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIbHBIE NIPE/ICTABIICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJiI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUS MPaKTUYECKUX 3a/4ad, MPUMEHEHUIO0 pa3JInyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4HbIA S3BIK B KadecTBE CpeAcTBa mpu pabdoTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MYTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN Mpu
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHalM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBJICHUH



opuponbl, B (OPMHPOBAHMM MBIIUIEHUWS W KyJbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHA (XMMHYECKHI 3IIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIIEPOJHBIN CKeleT, (YHKIMOHANbHAS TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemiecTB A. M. bymiiepoBa, 3aKOH COXpaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BaKHEHIIMX OPTraHWYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUIN OPraHUYECKUX COSANHEHUM;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHMYE€CKUX BELIECTB ISl WIUIIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIAcCy/Tpynne COoequHEHUN (yrieBOJOpOAbl, KHUCJIOPOA M a30TCOAEp Kallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHOoJ, (popMalbaerus, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAsl M YKCYCHas KHUCJOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U J1abOpaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOPATOPHBIM O0OpPYJOBAaHUEM, TPEACTABIATh PE3yJbTATh
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OINPEACIEHHBIX OPTraHMYECKHUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHUS BEIICCTB M
XUMHYECKUX SIBJICHUIA;

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

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIISI PEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTUYECKAS JIUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAaHCHHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM MCMOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METaJUINUECKas, BOJIOPO/IHAS) B COCIUHECHUSIX, THII
KPUCTAUTMYECKON pelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB IO HX COCTaBy K ONpEeACIEHHOMY KiaccCy/TpyIre
COEIMHEHUH (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa 1 JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ysA HOHATHS «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKHE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUYECKHUE PEAKIUU TI0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvxX BeEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS DPEAKIUNA Pa3TUIHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaX HEOPraHUYECKUX
BEIIECTB;

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

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUW ra3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHWH TIUIAHUPOBATh ¥ BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOTO OOMEHA, KayeCTBEHHBIE pEeakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 00OpPYIOBAaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHGOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

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

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



I1l. TEMATUYECKOE INTAHUPOBAHUE

OO6miee ynciao0 94acoB JJIs M3YYCHHsS XMMHU Ha 0a30BOM YpOBHE CpedHero oOliero odpa3oBaHHUs, cOCTaBiseT 68
yacoB: B 10 kimacce — 34 daca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Hefieno).

Peanuzanusi yautenaeM BOCIUTATEIBHOTO MOTEHIMAIA YPOKa MPE/oIaracT OpUEHTALMIO Ha 1EJIEBbIE TPUOPUTETHI,
CBSI3aHHBIC C BO3PACTHBIMU OCOOCHHOCTSIMU 00YYaIOIIMXCSI U 00ECTICUNBAET:

[] MaKCHUMaJIbHOE HCIIOIH30BAHUE BOCIHUTATEIHHBIX BO3MOXKHOCTEH COAEpX)aHUS YYEOHBIX MPEAMETOB IS
dbopMHUpOBaHUS Y 00YUAIOIIUXCS POCCHUMUCKUX TPAJAUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX M COITMOKYJIBTYPHBIX IIEHHOCTEH,
POCCHIICKOTO HCTOPUUECKOTO CO3HAHHUSI HA OCHOBE MCTOPHUYECKOTO MPOCBEIICHMUS;

[ oA00P COOTBETCTBYIONIMX TEKCTOB JIJIS UTCHHMS, 3344 JJISI PEIICHUS, MY3BbIKU JIJII IPOCITYIITUBAHMS, TEM JJIS
pucoBaHUs, TPOOJIEMHBIX CUTYAIIUN JIJIs1 0OCYXKICHUSI, a TAK)KE CUTYAIIMH, MPEIoJararoiux IIeHHOCTHBIN BBIOOD;

[ BKJIIOUEHHE YYHUTEISIMH B pabodrie IporpaMMmbl IO YYEOHBIM IIpeAMeTaM, Kypcam, MOAYJISM IIEIEBBIX
OPUEHTUPOB PE3YIHTATOB BOCIIMTAHUS, UX YUET B ONPECICHUN BOCIIMTATENIBbHBIX 3a/1a4 YPOKOB, 3aHATHU;

[ BKJIIOUEHHE YYUTEISIMU B pabodyue IporpaMMmbl YYEOHBIX IIPEAMETOB, KypCOB, MOAYJIEH TEMAaTHKU B
COOTBETCTBHH C KaJI€HJAPHBIM IUIAHOM BOCIIUTATEILHON PaOOTHI;

] CO3/IJaHU€ TO3UTUBHBIX W KOHCTPYKTHBHBIX OTHOIICHUM MEXIYy YUYHUTEIEM U yUYCHUKaMH 4Yepe3 TOoXBaly,
BBIJICJICHUE CHUJIBHBIX CTOPOH YYEHHKA, OpPraHU3alMi0 COBMECTHOM TBOPYECKOW JEATENbHOCTHU, YCTAHOBJICHHE
COTPYJHUYECKUX OTHOIIECHUU B MPOAYKTUBHOM JEATEIIBHOCTH, UCIOJb30BAHUE MOTHUBHUPYIOIIETO MOTEHIIMANIA HOMOpA,
oOpallleHHe K JUYHOMY ONBITY 00y4YaroIIuXcs, MPOsIBICHUE BHUMAHUS K YUYEHUKaM, TPEOYIOINM TaKOTr0 BHUMAaHUS;

] BBIOOpP METOJ0B, METOJIUK, TEXHOJIOTHW, OKa3bIBAIOIIUX BOCHUTATEIbLHOE BO3/CHCTBUE HAa JUYHOCTH B
COOTBETCTBHM C BOCIIUTATENIBHBIM HJCAJIOM, IIEJIbI0 W 3aJa4aMu BOCIUTAHUS, 1EJIEBHIMH OPUEHTHPAMH DPE3YJIHTaTOB
BOCIIMTAHUS; PEaTU3aINIO PUOPUTETA BOCIIUTAHUS B YICOHOM NESITEIHHOCTH;

[] MIPUBJICUCHUE BHUMAHUS O0YYAIOIINXCS K IICHHOCTHOMY aCTIeKTy H3y4aeMbIX

Ha ypOKax TMPEIMETOB, SBICHUN M COOBITHI, WHUIIMUPOBAHUE OOCYKIICHWM, BBICKa3bIBAHUN CBOETO MHEHUS,
BBIPAOOTKH CBOETO TUYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, SIBIICHUSIM, JTUIIAM;

[] NPUMEHEHUE WHTEPAKTUBHBIX (OopM ydeOHOM paboThl — WHTEIUIEKTYaJIbHBIX, CTUMYJIHUPYIOITUX
MO3HABATENIHYI0O MOTHUBAIIMIO, WTPOBBIX METOAMK, AUCKYCCHH, MAIONIUX BO3MOXKHOCTh MPHUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO JHMAJIOTa; TPYIIOBOM paboOThl, KOTOpas YYUT CTPOUTH OTHOIICHHWS U JCHCTBOBAaTH B KOMAaHJE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO MBIIIJICHHUS,



[ noOyxaeHne oOydJaronuxcsi coOoaTh HOPMBI TIOBEACHHS, NpaBuia OOIMIEHUS CO CBEPCTHUKAMHU U
nearoraMi, COOTBETCTBYIOIIHME YKIaAy o0OIIeoOpa3oBaTeIbHON  OpraHW3alliy, YCTAHOBJICHHWE U  TOIJCPKKY
T00poXxKeIaTeIbHON aTMOC]epshl;

[ opraHmzanuio 1medcTBa MOTHBHUPOBAHHBIX M O3PYJUPOBAHHBIX OOYYAIOMIMXCS HAJ HEYCIEBAIOIINMHU
OJTHOKJIACCHUKAMH, B TOM YHCJIe C OCOOBIMHI 00pa30BaTeIbHBIMU IOTPEOHOCTIMH, JAIOMIeT0  OOYyJarOIIUMCS

COLIMATTbHO 3HAYUMBIA OMBIT COTPYTHUYECTBA U B3AMMHOMN TIOMOIIIH;

[ WHUIIMUPOBAHUE W TIOIJCPKKY HCCICIOBATEIBCKOW JEATEIbHOCTH OO0Yy4alonIuxcs, TUIAHUPOBAaHUE W
BBITIOJTHCHUE WHIUBHTYTBHBIX M TPYIIIIOBBIX MPOSKTOB BOCITUTATEIPHON HAITPABJICHHOCTH.

10 KVIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl
Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHH
IIpeamer opranndeckoit xumuu. Teopust BubnunoTeka LIOK
11 CTPOEHMS OPraHUYECKUX COEIUHEHUH A. 3
M. bytieposa
Hroro no paszneny 3
Paspnen 2. Yriesoaopoanbl
bubnunoteka LIOK
2.1 IIpenenbHbIE YIII€BOAOPOIBI — AJTKAHBI 2
99 HenpenenbHble yrneBoaOpOIbI: aJKEHBI, 5 1 Bubavotexa LIOK
' aJIKaINEHBbI, aJTKUHBI




Bubaunorteka LIOK

2.3 ApomaTH4eCKHe yriIeBOA0POIbI 2

94 [TpupoaHbIE HCTOYHUKH YTIECBOJIOPOIOB U 3 bubanoreka LIOK
' ux nepepaboTka
Wroro no pazueny 13

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHsI

bubanoteka LLOK

3.1 Crupter. @enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 Bubaunoreka LIOK
' CroxHbIe 3UpHI
Bbubnunoteka LIOK
3.3 VYrneBobl 3
Hroro mo pazueny 13
Pa3neun 4. Azorcoaepskamue OpraHu4ecKue coeJuHEeHH
Bbubnunoteka LIOK
4.1 AMUHBI. AMUHOKUCTOTHI. benkn 3
Hroro no pazgeny 3
Pa3zgea S. BoicokoMoJieKy/JISIpHbIE COeIUHEHUSA
Bubnunoteka LIOK
5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH BubanoTeka LIOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenne BemecTBa. MHOTOOOpasue 4 bubanoreka LIOK
' BEIIECTB
Bubnunoteka LIOK
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
Bubnunoteka LIOK
2.1 Merannbl 6 1
Bubnunoteka LIOK
2.2 Hemerammst 9 1 1
53 CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX 9 Bubanoreka LIOK
' BEILIECTB
Hroro no pazneny 17

Pa3zgen 3. XumMus v ;Ku3HbL




Bubaunorteka LLOK

3.1 XuMHSA U KU3HD 4
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

DJIeKTPOHHLIE TU(POBLIE
Tema ypoka P ungp

KoumnuecTBo yacos o0pa3oBaTe/ibHbIE PeCypchbl
Ne
n/n ° o
2
Bcero = =
= 5
g 2 =z
& C g =
=l 5 o
S g 2 'S
s s
Z 2 E =

bubanorteka LLOK

https://lesson.edu.ru/my-
school/lesson/c935a58c-ab0e-4c59-

IIpeamer oprann4ecKkoi XUMuH, e€ 9dcf-

BO3HUKHOBEHUE, Pa3BUTHE U 1 20517ae4b52e?backUrl=https://urok.

3HA4YEHUE apkpro.ru/&token=00d3c187bded01
29a346af21affaaba9e375b1c38cf3d6
1632acf9035¢32a694

bubanorteka LIOK

Teopust cTpoeHUs OPraHUuYECKUX https://lesson.edu.ru/my-
coenunenuii A. M. bytieposa, eé 1 school/lesson/a9f3d191-5ele-4e24
OCHOBHBIE TTOJIOKEHUSA ac02-

efb16fad49f6a?backUrl=https://urok.
apkpro.ru/&token=00d3c187bded0



https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

[IpencraBnenue o knaccuukanuu
OpPraHUYeCKUX BEIICCTB.
Homenkitatypa (cucremMarnueckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIICCTB

129a346af21affaaba9e375b1c38cf3
d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/726ee099-e1a9-410f-
b8be-
b4cb589aeadl?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035¢32a694

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUN P

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/9641927f-bbc8-44b9-
b3ea-
81a2be75c47a?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

Mertan u 3TaH — NpoCTEeHIIe
MPEJICTAaBUTENN ATKAHOB

bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/9641927f-bbc8-44b9-
b3ea-
81a2be75c47a?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

bubanoteka LIOK




https://lesson.edu.ru/my-
school/lesson/4038171e-4158-
4bd1-ae98-
18dc1cfb9399?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

OTUieH U NPONUIEH — IpocTeiine
MIPEACTABUTENN AIKEHOB

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/05ab5925-ba8e-
499e-840b-
70b5e8db71ae?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

[IpakTnueckas padora Ne 1.
«ITonydeHue dTUIECHA U U3YUYCHHE
€ro CBOICTBY

Ankanuensl. byraguen-1,3 u
MetunOyranuen-1,3. [lonydyenue
CUHTETHUYECKOTO KayuyKa U PE3UHBI

bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/53cd2379-2a45-
43b1-9f67-
7ebcdaf03ce0?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/6df23393-6f08-4b9f-
ae01-
a983b95b854a?backUrl=https://uro




10

11

12

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH

CTPOCHHUA, TOMOJIOTUYECKHI P,

ALleTHIIEH — NPOCTEUIINN
MIPEACTABUTEND AJIKUHOB

Brruncienus no YpaBHCHUIO
XHUMHYECKOU pCaKknuun

ApeHbl: 0EH30J1 U TOTYOII.
TokcuuyHOCTH apeHOB

k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

bubanoteka LLIOK

https://lesson.edu.ru/my-
school/lesson/05¢c9a929-6741-
4d7c-84b5-
009a92468356?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035¢32a694

bubanorteka LLOK

https://lesson.edu.ru/my-
school/lesson/1600e4a4-d259-
4ba9-9632-
994faedce366?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/d86d7d00-d5b4-
491d-aded-
c3ddal9feefd4?backUrl=https://urok
.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3
d61632acf9035c32a694




I'enernyeckas CBSA3b yII€BOIOPOAOB,

Bubnaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/6abf1680-4eb5-46f2-

13 IPUHAUIEKAMINX K PA3IHYHBIM 8eas-

KIIaccam 44d63cccf518?backUrl=https://urok
.apkpro.ru/&token=00d3c187bded0
129a346af21affaa6a9e375b1c38cf3
d61632acf9035c32a694

Bubaunoteka LIOK
https://lesson.edu.ru/my-

TIpupoaHbIe HCTOUHNKH . school/lesson/99557a5e-2221-

14 YIJIEBOAOPOJOB: MPUPOIHBIN a3 U 4360-97b8-

TONyTHbIe HeBTSHBIE raskl, HehTh 1 983de535c44d?backUrl=https://uro

TIPOJIYKTHI €€ nepepaboTKH k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

Bubamnoteka LIOK
https://lesson.edu.ru/my-

TIprposHbIe HCTOUHUKH . school/lesson/99557a5e-2221-

15 YIJIEBOAOPOJOB: PUPOIAHBIN a3 U 4360-97b8-

TONYTHBIC HE(TAHBIE Ta3bl, HEQTH 1 983de535c44d?backUrl=https://uro

NPOIYKTHI €€ MepepadoTKH k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

Bubaunoreka LIOK
16 KontponbHas paboTta mo pazaery

«YTII€BOIOPOABD)

https://lesson.edu.ru/my-
school/lesson/6abf1680-4eb5-46f2-




17

HpenenLHHe OJIHOATOMHBIC CITUPTLI:

MCTAHOJ MU 3TaHOJI. BOI[OpO,I[HaH
CBA3b

8ea5-
44d63cccf518?backUrl=https://urok
.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3
d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/5439¢c18b-7440-4b6f-
bf84-
c04fa471694f?backUrl=https://urok
.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3
d61632acf9035c32a694

18

MHOroaromMHsble€ CIIMPTHI:
STUJICHTIIMKOIb U TIIULEPUH

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/461aa9c8-c0ef-4827-
a8e5-
d12a0bedc826?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

19

DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHNE

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/649883b8-7c5f-4f16-
896e-
10a2278b08f1?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf




3d61632acf9035c32a694

20

Anbnrerunsl: GopMabIeTUA U
areTaipaerng. Aueron

Bubnaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/8664b319-0ba3-
4945-b076-
cb7ae5858b90?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

21

22

23

OAHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U

YKCyCHast

ITpakTuyeckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

CTCapI/IHOBaSI M OJICKMHOBAs KHUCJIOTHI,
KakK MPEACTaBUTCIIN BbBICIIIUX
Kap6OHOBBIX KHUCJIOT

bubanorteka LLOK

https://lesson.edu.ru/my-
school/lesson/b4feaa04-3438-4b57-
a3dec-
ba0f9fe63c0d?backUrl=https://urok
.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3
d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/9834d408-386d-
4443-8de3-
7efbag8b98cdb?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

bubanorteka LLOK

https://lesson.edu.ru/my-




24

25

26

MpEbI1a KaK COJIU BBICIINX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE
JIICUCTBUE

CrnoxHble 3(UpbI Kak MPOU3BOHBIE
KapOOHOBBIX KUCIOT. ['uaponu3
CJIO’KHBIX 3(prpoB

XKupsr: runponus, npuMeHeHue,
Ouos0ruYecKas pojb )KUPOB

school/lesson/71ac43f2-a0d4-4945-
aleb-
1e59cd5f4d9f?backUrl=https://urok.apk
pro.ru/&token=00d3c187bded0129a346
af21affaaba9e375b1c38cf3d61632acf903
5c32a694

bubanorteka LLOK

https://lesson.edu.ru/my-
school/lesson/71ac43f2-a0d4-4945-
aleb-
1e59cd5f4d9f?backUrl=https://urok
.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3
d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/71ac43f2-a0d4-4945-
aleb-
1e59cd5f4d9f?backUrl=https://urok
.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3
d61632acf9035c32a694

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/71ac43f2-a0d4-4945-
aleb-
1e59cd5f4d9f?backUrl=https://urok




27

28

29

yI‘J'ICBO,I[BIZ COoCTaB, KJ'IaCCI/I(l)I/IKaHI/IH.

Baxueiinue npeacTaBuTelu:
TIII0K03a, PPyKTO3a, caxaposa

KanMaJ'I " [OCJIIK0JI0O3a KaK
MMPUPOAHBIC TTOJIUMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaine
OpPraHUYECKNE COETUHEHUS»

.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3
d61632acf9035c32a694

bubanoteka LLIOK

https://lesson.edu.ru/my-
school/lesson/709ce43a-deb6-
4281-963b-
01d2e212d4d0?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035¢32a694

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/690fbb76-f94a-4f77-
bbbe-
3d3ae748f716?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/5a9e4cc3-f4e9-4b8f-
a40f-
c9fe7c9cabf8?backUrl=https://urok.
apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3
d61632acf9035c32a694




30

AMMHBI: METUJIAMUH W aHWJIMH

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/0c608a59-4c69-
4481-839e-
9205f201b73e?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

31

AMUHOKHCIIOTHI KaKk aM(OTEpHBIC
OpPraHUYeCKUE COCTUHCHHMS, UX
ouonornyeckoe 3Hauenue. [lentuasl

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/c2f2f3d7-43d1-4873-
ace0-
78ecab009628?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

32

33

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJIIPHBIX COCUHEHNIN

bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/c2f2f3d7-43d1-4873-
ace0-
78ecab009628?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/45b81dac-acba-




OCHOBHEBIE MCTOABI CMHTC3a

440e-99e3-
14c3ba78050a?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035¢32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/45b81dac-acba-

34 BBICOKOMOJIEKYJISIPHBIX COCJMHEHHH. 1 440e-99e3-

[l1acT™accsl, KaydyKHu, BOIOKHA 14c3ba78050a?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaaba9e375b1c38cf
3d61632acf9035c32a694

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




11 KJIACC

Tema ypoka

XVWMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTrypanus aTOMOB

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue

padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/20b1df2e-6ce4-
435b-b6dc-
5155d30a45fa?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

[Tepuonnueckuii 3akoH u [lepronnueckas
cucTeMa XUuMHYecKux aiaeMeHToB JI. H.
Mengeneesa, X CBsI3b C COBPEMEHHOW TEOpUEN
CTPOEHUS ATOMOB

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/e7d48881-055d-
49da-a49c-
7375c3d033e9?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035¢32a694




3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMUYCCKHX DJIEMEHTOB U X COCAUHCHUH I10
rpynmnam u nepuojam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA M CUCTEMBI
xumMuueckux 3yemenToB /.M. Mengeneesa B
Pa3BUTHH HAyKH

Bubnaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/e7d48881-055d-
49da-a49c-
7375c3d033e9?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBA3b, e€
BUABI; MCXaHU3MBbI 06p330BaHI/I5{ KOBaJICHTHOM
CBs3H. Bonopoz[Has[ CBA3b

BanenTHOCTh. D1€KTPOOTPUIIATETHLHOCTb.
Crenenb okucienus. Berectsa MoJIEKyIsIpHOTO
1 HEMOJIEKYJIIPHOTO CTPOSHUS

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/2859ec02-8ecd-
4cd8-8531-
edad962608fb?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035¢32a694

https://lesson.edu.ru/my-
school/lesson/12bfc348-0071-
4796-bcda-
180fc6b720fe?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanoreka LIOK

https://lesson.edu.ru/my-
school/lesson/a9c9a6le-e387-
4ffe-bcfb-



https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

aca9c7241b21?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

ITonsTue o qucnepcHbIx cucteMax. ICTUHHBIE U
KOJUIOMJHBIE pacTBOPbL. MaccoBas 101t
BEILIECTBA B pACTBOPE

Bubnaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/8ae38be6-e06f-
4fae-9729-
69903109f968?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

Knaccudukaius 1 HOMeHKIaTypa
HEOPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHNMYECKHUX BEIIECTB, PA3JINYHbBIX
KJIacCOB

Knaccudukanus XuMu4eckux peaxkiuii B
HEOPraHMYECKON U OpraHM4eCcKON XUMHHU. 3aKOH
COXPaHEHHUsI MacChl BELIECTB; 3aKOH COXPaHEHUs
Y TIPEBpAIICHUS SHEPTUU MPU XUMUYECKUX
peakuusax

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/5e33bc30-805d-
41fe-bf72-
860434f45f57?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/75637222-d397-
4bla-810a-
cc7bca9e8a0c?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694




Cxkopoctb peakiuu. OOpaTuMble peaKiuu.
XUMHUYECKOE PaBHOBECHE

Bubnaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/fOcb5def-307e-
4575-89d0-
86041b603655?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035¢32a694

https://lesson.edu.ru/my-
school/lesson/0e41e568-0a2b-
4605-bb92-
35d1ab69f9ba?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

10

11

[Tpaktuyeckas padora Ne 1. «Bausiaue
pa3IUYHbBIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOU
peaxumn»

DneKTpoauTHYECKas quccormanus. [loastue o
BOZIOpOHOM ToKka3zatene (PH) pactBopa.
Peakiiuu nonnoro oomena. ['maponm3
OpTraHU4YCCKUX U HECOPIraHNYCCKUX BEIICCTB

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/fOcb5def-307e-
4575-89d0-
86041b603655?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035¢32a694

bubanoreka LIOK

https://lesson.edu.ru/my-
school/lesson/237cdb54-2787-
4817-8330-



https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

12

OKHMCIHUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.
[TonsiTHE 006 371€KTpOIM3€E pacIiiaBOB U
pacTBOPOB coJiei

6e027b075645?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

https://lesson.edu.ru/my-
school/lesson/847d1752-151b-
4501-8390-
f29649f6c913?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanorteka LOK

https://lesson.edu.ru/my-
school/lesson/8f219cef-7a8a-
44d5-b58a-
b3d1b2eeb237?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035¢c32a694

https://lesson.edu.ru/my-
school/lesson/32e5edc9-cb82-
4f4a-adSe-
4f56bc7el4ed?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035¢c32a694



https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

13

KonTponpHas padora mo pazaeny
«TeopeTrueckre OCHOBBI XUMHI

Bubnaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/9adf8229-876b-
4907-868e-
1d43bf90855c?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

14

Meraisl, ux nonoxenue B [lepunogunueckoit
CHUCTEME XMMUYECKUX NIeMeHToB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
Oobume uznyeckre CBOCTBa METAIIOB

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/a0d5bd16-683e-
43le-8073-
70c604e9c862?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

15

16

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUHN PSJT
HaIpSHKEHUN METaJNIOB

XUMHYeCKHE CBOMCTBA BaKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KanbUUNA, MarHUH, aIFOMUHUN )
1 UX COEeTMHEHUH

Bubaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/e7ff8162-0d4d-
40f8-b9f7-
422c3e710750?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035¢32a694

bubanoreka LIOK

https://lesson.edu.ru/my-
school/lesson/e7ff8162-0d4d-




17 XHUMHYECKUE CBOMCTBA XpOMa, MEJU U MX
COCIMHEHUN

40f8-b9f7-
422c3e710750?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/e7{f8162-0d4d-
40f8-b9f7-
422c3e710750?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

18 XUMHUYECKHE CBOMCTBA IIUHKA, XKeJie3a U UX
COE€IUHEHUI

Bubnaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/e7{f8162-0d4d-
40f8-b9f7-
422c3e710750?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

[TpakTiueckas padota Ne 2. "Pemenue
19 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
«Meramns»"

bubanoteka LIOK

https://lesson.edu.ru/my-
school/lesson/6545ec44-34¢5-
43f6-826b-
a648d7d6fef7?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b




1c38cf3d61632acf9035c32a694

20

Hewmerainsl, ux nonoxenue B Ilepuoanueckon
CHUCTEME XUMMUYECKUX IeMeHToB []. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOCHUS AaTOMOB

Bubnaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/2390b83e-a935-
4c96-bd3a-
25f26d9c1139?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

21

22

23

Du3nyeCcKue CBOKMCTBA HEMETAIIOB.
AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCIJIOpO/Jia, cepbl, hocdopa u yriaeposa)

XUMHUYECKUE CBOKWCTBA IaJIOT€HOB, CEPHI U UX
COEeTMHEHNN

XuMHYeCcKue CBOMCTBA a30Ta, (pocodpa u ux
COEeIMHEHUN

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/cfb70c37-2784-
4c66-be05-
b0966dffb673?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/cfb70c37-2784-
4c66-be05-
b0966dffb673?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanoreka LIOK

https://lesson.edu.ru/my-




24

25

26

XHUMHUYECKUE CBOMCTBA yIiaepoa, KPpEMHUS U UX
COEIMHEHUU

IIprMeHeHne BaXKHENUIINX HEMETAIUIOB U UX
COEeIMHEHUN

O0001eHne 1 cUCTEMaTU3ALNS 3HAHUI 110 TEME
«Hemeramery. BerauciaeHus o ypaBHSHUSIM
XUMHUYECKHUX PEAKINA U TSPMOXHUMHUYCCKUE
pacd€Thl

school/lesson/cfb70c37-2784-
4c66-be05-
b0966dffb673?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/cfb70c37-2784-
4c66-be05-
b0966dffb673?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/cfb70c37-2784-
4¢66-be05-
b0966dffb673?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanoreka LIOK

https://lesson.edu.ru/my-
school/lesson/029ee9f3-6675-
4682-9ba8-
7fca5cal8277?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b




27

[TpakTrueckas padota Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Hemertamisl"»

ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/7c19b0ba-7815-
4db3-86f4-
d0ac5b740b3b?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

28

KonTpomnpHas padoTa o Temam «MeTayuib» 1
«HemeTamien»y

Bubaunorteka LOK

https://lesson.edu.ru/my-
school/lesson/029ee9f3-6675-
4682-9ba8-
7fca5cal8277?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

29

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC KUCIIOTHI.
HCOpI‘ AHUYCCKHC U OPTaHUYCCKUC OCHOBAHU A

Bubaunorteka LOK

https://lesson.edu.ru/my-
school/lesson/35¢c2be59-f1c6-
46c6-910c-
46a0576d6924?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035¢32a694

https://lesson.edu.ru/my-



https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

30

31

AmMdoTepHbIC HEOPraHUYECKHUE U OPTaHHIECKUE
coeaquHeHus. [ eHeTnyeckas CBA3b
HEOPraHWYECKUX U OPTaHUUYECKUX BEILIECTB

Ponb xumum B 00ecIieueHnH KOJI0THIECKOM,
SHEPTreTHYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUHU MEIAUIMHBI

school/lesson/58903722-79bc-
4b22-b276-
114fab0dd141?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

bubanorteka LLIOK

https://lesson.edu.ru/my-
school/lesson/46b429e4-931c-
43fb-a2ba-
be9eObbeddef?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

https://lesson.edu.ru/my-
school/lesson/c6c5af9a-9645-
4604-9834-
59151d566a61?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

bubanoteka LIOK

https://lesson.edu.ru/my-
school/lesson/acd826cf-ba2d-
49db-b216-
ef7c26a84728?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b



https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

1c38cf3d61632acf9035c32a694

[IpencraBnenus 00 0OMIMX HAYYHBIX MPUHLIUIIAX
32 IIPOMBIIIIEHHOTO IOJyYEHUS BaXKHEUIITNX
BEILIECTB

Bubnaunorteka LIOK

https://lesson.edu.ru/my-
school/lesson/f5999557-18c8-
4853-83a0-
588bf830407a?backUrl=https://u
rok.apkpro.ru/&token=00d3c187
bded0129a346af21affaaba9e375
b1c38cf3d61632acf9035c32a694

33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 X¥MHUS U 30pOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/acd826cf-ba2d-
49db-b216-
ef7c26a84728?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694

bubanorteka LIOK

https://lesson.edu.ru/my-
school/lesson/b8e4d657-2cc7-
4860-8583-
9f76edc8a59f?backUrl=https://ur
ok.apkpro.ru/&token=00d3c187b
ded0129a346af21affaaba9e375b
1c38cf3d61632acf9035c32a694










