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COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHBIE MoNI0keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHWYeCcKuX BelecTB. ['oMonorus, wu3oMepuss. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCITMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccupukauu opraHudeckux BeriecTB. HoMeHkmarypa
OpraHUYeCKUX COEAMHEHUM (CHUCTEeMaThdecKas) ¢ TpUBUAJIbHBIC Ha3BaHUs
BOKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHMYECKUX BELIECTB, HAOIIOJACHUE U
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoant

AJIKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
IpPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psAll. DTUIIEH U MPOMUIEH —
MPOCTEUINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpaTallUM, OKUCICHUS U
MOJINMEPHU3ALINH ), TOTYYEeHUE U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM pAll. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (puU3NUECKHe U XUMHUYECKHE CBOMICTBA
(peakiuy rajoreHUpOBaHMUSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHEHHe. Tomyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu



2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALMMA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOYHHMKUA YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), muposn3. IIpoayKTsl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBINIICHHOCTA U B ObITy. KaMeHHBII
yToJb U MPOAYKTHI €r0 MepepadoTKU.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MoOIEIMpPOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE ITHIICHA
Y U3YYEHHUE €rO CBOMCTB.

PacuérHble 3anaumn.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOAHOIO BENIECTBA WM NMPOAYKTA PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHMHYECKHE CBOWCTBA (peakUuMud C AaKTUBHBIMU METaJlJIaMHU,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAaMU CIUPTOB. JIelCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTHl. OJTWICHIJUMKOIb W  TIMIEPHH: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa U STUIIEHTJIMKOJIS.

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

Anpnerunpl U Kemowuwvl. DopManmpaerua, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIE KHUCIOTH.. MypaBbUHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHe, (pU3HuecKre U XMMHYECKHEe CBOICTBa (CBOICTBA,
oOmue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue u NpuMeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblia Kak COJTH BBICIIIUX KapOOHOBBIX KHCIJIOT, KX MOIOIIEE ICHCTBHE.

Cnoxnple 2(QuUpHl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ wmaponus
cioxHBIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenne xupos. buonornyueckas
pOJIb )KUPOB.




YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii 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. Potocunre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
poBeJcHUE, HAOMIOJCHHUE W OIMUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom Mmemu(ll), B3ammojeicTBHE Kpaxmalla C HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). buonoruueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE KakK OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOINYECKOTO 3aKoHA U I[lepnoauyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIIaM M TEPUOJIaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aklenTopHblii). BomoponHas cBs3b. BaleHTHOCTh. DIEKTPOOTPULATEIBLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
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 COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE NIPAKTUYECKON paboThl «BrusiHue pa3nuyHbiX (GakTOPOB Ha CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxenune HemetaiuioB B llepuoanueckoir  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

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

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
DKCIIEPUMEHTATBHBIX 3ajad, HAOMIOJEHHE W OIHUCAHWE JACMOHCTPAIIMOHHBIX W
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA 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 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, pa3BUTUM MeAUIMHBL. [IOHSITHE O HAy4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHalibl, KpaCKW, CTEKJIO, KepamukKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HM.

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-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



dusuka: MaTepus, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIETo
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0oOpa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABIISIONIHUE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAULIMIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAealaMUd POCCUHCKOT0 Tpa)KJAHCKOro OOIECTBa, MPUHSATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

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

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 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 AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBaXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M yMEHUSA AaKTHBHO MPOTHUBOCTOSATH UAECOJIOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CINEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

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

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEUU(PHUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMo3HaBaTeJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPAaTh OCHOBAaHUA M KPUTEPHUHM JJs KIACCH(PUKALUKU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

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

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUSA BEIIECTB M XMMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
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 JJOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3JInyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

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

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

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((dU3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

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

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

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

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

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 SIBIICHUU



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHUA H  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHS (XMUMHYECKHI 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJI€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacCHOM HCIIOJIb30BAaHUM BAXXHEHUIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COEANHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENINM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl MIUTFOCTPALMH HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaThb KM Ha3BaHUSA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalabIerua, 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, yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIM Ta3, Yyrojib), CIOCOOBI HX TMEpepaboOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOII0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOACIHUPOBAHUE),
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/IoOl U J1abOpaTOpHBIM O00OpYyJAOBaHUEM, a TaK)Ke MpaBwia oOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B (GopMe 3aluCh YpaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTEpHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIMPENCIEHHBIX OPTaHUYECKHX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

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

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLICHUS SHEPTUU
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 HCTOJb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBPAICHUI;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHbld 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, METAJUIMYECKasi, BOJIOPO/IHAS) B COCIUHECHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKHUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMMCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XUMHUYECKUE DPEAKIIUU TIO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE ¥ COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHa, YYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIOTHI, aMMHUAKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHI Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJIHATh XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHAa, KauyeCTBEHHbBIE pEaKIUu Ha cyinbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOYyYaeMyl0 U3 Pa3HBIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHNMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX TIIO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.
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Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acos
Ne JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
[IpeaMeT OpraHM4ecKOl XUMUHM, € hitps://lesson.academy-
1 1 content.myschool.edu.ru/lesson/a9f3d191-
BO3HHUKHOBCHUC, paBBI/ITI/Ie nu 5919-4624-8C02-
3HatcH1C efb16fa49f6a?backUrl=%2F04%2F10
T https://lesson.academy-
€OpUs CTPOCHHSI OPTaHUICCKIX
5 5 A M. E . 1 content.myschool.edu.ru/lesson/c935a58c¢-
coenunenuit A. M. byrneposa, eé ab0e-4C59-9dcf-
OCHOBHBIC HOJIOZKCHUA 20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o KiiacCuPpUKALMH
OpFaHI/I‘IeCKI/IX BCIIICCTB.
3 Homenknarypa (cucremaruyeckas) u 1
TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA
OpFaHI/I‘-IeCKI/IX BCIICCTB
https://lesson.academy-
AJKaHBI: COCTaB U CTPOCHHUE, content.myschool.edu.ru/lesson/9641927f-
4 . 1
TOMOJIOTUYECKUH PSJT bbc8-44b9-b3ea-
81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-
MeraH 1 3TaH — IpOoCTEnIIne content.myschool.edu.ru/lesson/4da31505-
5 1
MPEICTaBUTENN ATKAHOB 652d-4916-9e7c-
56e88b39bb24?backUrl=%2F04%2F10
AJIKEHBL: COCTAB 1 CTDOCHIE https://lesson.academy-
6 L P ’ 1 content.myschool.edu.ru/lesson/4038171e-
cBoMCTBA 4158-4bd1-ae98-
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https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
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OTUWJIEH U MPONUJIEH — MPOCTEUIIINE

18dc1cfb93997backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab5925-

7
MPEJCTaBUTEIN AJTKEHOB ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
INpakTuueckas pabora Ne 1. https://lesson.academy-
8 (TTOAVICHIE YTILICHA 1 H3VICHIE €10 content.myschool.edu.ru/lesson/53cd2379-
YT . v 2a45-4301-9f67-
CBOMCTBY 7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-
Anxanuensl. byraguen-1,3 u
9 MGTI/IHG N ueilnii Homvaeme content.myschool.edu.ru/lesson/6df23393-
oyTan 2 Oy 6f08-4b9f-ae01-
CHHTCTHICCKOTO KayHyKa 1 peSHHBI 2983h95h854a?backUrl=%2F04%2F10
AJIKMHBI: COCTaB U OCOOEHHOCTH https://lesson.academy-
10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. content.myschool.edu.ru/lesson/53cd2379-
AueruieH — npocreimuni 2a45-43p1-9f67-
TIPEICTABUTENb ATKHHOB 7ebcdaf03ce0?backUrl=%2F04%2F10
1 Berauciienus mo ypaBHEHHUIO
XUMUYECKON pPEeaKun
https://lesson.academy-
12 ApeHbl: 6€H30J U TOITYOJI. content.myschool.edu.ru/lesson/d86d7d00-
TOKCUYHOCTH apEHOB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
I'eneTnueckas CBS3b YIiIeBOIOPOIOB,
13 MPUHAJISKANUX K PA3TMUYHBIM
KJaccaM
[TpupoaHbie ICTOYHUKH https://lesson.academy-
14 YTJIEBOJOPOAOB: IPUPOAHBIN a3 U content.myschool.edu.ru/lesson/99557a5e-

NOMyTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ repepaboTKH

2221-43e0-97h8-
983de535c44d?backUrl=%2F04%2F10
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[IpupoaHbIE HCTOUHUKHU
YIJII€BOIOPOAOB: IPUPOAHBIN ra3 u

https://lesson.academy-
content.myschool.edu.ru/lesson/99557a5e-

15
MONyTHBIE HE(DTAHBIC Ta3bl, HEPTH U 2221-43e0-97b8-
https://lesson.academy-
KonTpomnpHas pabora mo pazueny content.myschool.edu.ru/lesson/6abf1680-
16
«YTIIeBOIOPOABD 4eh5-4612-8ea5-
44d63cccf518?backUrl=%2F04%2F10
I . https.//lesson.academy-
penenbHbIe OAHOATOMHBIE CITUPTHI:
17 B content.myschool.edu.ru/lesson/5439c18b-
MeTaHOoJI 1 3TaHo. Bomopoanas 2 440-4b6f-bfS4-
CBA3D c04fa471694F?backUrl=%62F04%2F10
https://lesson.academy-
18 MHOroaTroMHbI€ CIIUPTHI: content.myschool.edu.ru/lesson/461aa9c8-
STWJICHTJIMKOJIb U TJIIMLIEPUH c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
® . https://lesson.academy-
€HOJI: CTPOCHHE MOJIEKYJIbI,
19 (UHHECKHTE 1 XUMITIeCKIe CBOHiCTBA content.myschool.edu.ru/lesson/649883b8-
i 7c5f-4f16-896e-
TPUMEHCHHC 10a22780b08f1?backUrl=9%2F04%2F 10
https://lesson.academy-
20 Anpneruasl: popmanbaeTun u content.myschool.edu.ru/lesson/8664b319-
areTajbpIerun. AeToH 0ba3-4945-b076-
cb7ae5858b907?backUrl=%2F04%2F10
OIIHOOCHOBHBIE IIPEIEIbHBIE https://lesson.academy-
a et content.myschool.edu.ru/lesson/b4feaa04-
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
3438-4b57-a3ec-
yreycnas ba0f9fe63c0d?backUrl=%2F04%2F 10
99 [TpakTiueckast pabora Ne 2. https://lesson.academy-

«CBoiicTBa pacTBOpa YKCYCHOM

content.myschool.edu.ru/lesson/9834d408-
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KHCIIOTBI»

386d-444a-8de3-
7efba8b98cdb?backUrl=%2F04%2F10

CreapuHOBas U OJI€MHOBAsT KUCIIOTHI,

https://lesson.academy-

content.myschool.edu.ru/lesson/71ac43f2-

23 KaK MPEICTaBUTEIN BBICIINX 20d4-4945-a0eb.
KapOOHOBLIX KHCIIOT 1e59cd5f4d9f?backUrl=%2F04%2F 10
Mk1a KaK COJIM BBICIIHNX
24 KapOOHOBBIX KHCIIOT, HX MOIOIIEE
NEUCTBHE
https://lesson.academy-
CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE
content.myschool.edu.ru/lesson/71ac43f2-
25 KapOOHOBBIX KUCIOT. ['uaponus 2044-4945-a0eb-
CAOXHBIX 5GHPOB 1e59¢cd5f4d9f?backUrl=%2F04%2F10
26 Kupsl: runponus, npuMeHeHue,
Ouoyoruveckas poib KUpPOB
https://lesson.academy-
VYriieBobl: cOCTaB, KiIacCU(pUKAITHIS.
97 Basxeiimie mpecTapuTem: content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-
TIOK033, (PYKTO3, Caxaposa 01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-
28 Kpaxman u nemntonosa kak content.myschool.edu.ru/lesson/690fbb76-
HNPHUPOIHBIE ITOTUMEPDI f94a-4f77-bbbe-
3d32e748f716?backUrl=%2F04%2F10
KonTponbHas pabora no pasaeny https://lesson.academy-
29 «Kucnopoaconepxaine content.myschool.edu.ru/lesson/66a7bd94-
OpTaHUYECKHUE COCAMHEHUS/ 2bc5-4ec7-b7c7-
Bcepoccuiickast mpoBepouHas paboTa ff893919d25a?backUrl=%2F04%2F10
30 OO01mas xapakTepuCTHKa

a30TCoACPpKAIIUX OPTraHNYICCKUX
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https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10

coeauHenuit / Beepoccuiickas
poBepovHas paboTa

https://lesson.academy-

content.myschool.edu.ru/lesson/0c608a59-

31 AMUHBL: METWIAMUAH U aHWINH 1
4c69-4481-839e-
9205f201b73e?backUrl=%2F04%2F10
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIS
https://lesson.academy-
OPraHUYEeCKHE COCTMHEHUS, NX
content.myschool.edu.ru/lesson/0c608a59-
32 onosiornyeckoe 3Hauenue. IlenTuasl. 1
5 4c69-4481-839e-
KU KakK
G KK HPHPOTBIC 9205f201b73e?backUrl=%2F04%2F10
BBICOKOMOJICKYJISIPHBIE COSMHEHUS
https://lesson.academy-
33 OCHOBHBIE TOHATUA XUMUU 1 content.myschool.edu.ru/lesson/45b81dac-
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10
OCHOBHBIE METOOBI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
[InmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Kourpoabuble IIpakTHyeckue g ——
padoThI padoThI
https://lesson.academy-

1 XUMUYECKUH 3JIEMEHT. ATOM. 1 content.myschool.edu.ru/lesson/20b1df2e-

DIIeKTpOHHAass KOHPUTYpaIus aTOMOB 6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11

[lepnonnueckuii 3aK0H U
[Tepnoguueckas cucrema https://lesson.academy-

5 XUMHUYECKUX 3jieMeHToB J[. 1. 1 content.myschool.edu.ru/lesson/e7d48881-
MenneneeBa, nX CBS3b C 055d-49da-a49c-
COBPEMEHHOM TEOpUEH CTPOEHUS 7375c3d033e9?backUrl=%2F04%2F11
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB U
MX COCIMHEHUH I10 Tpynram 1

3 nepuoaaM. 3HaUCHUE 1
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHUX deMeHTOB J[.M.
MenzeneeBa B pa3BUTHU HAyKU
Crtpoenue BemecTBa. XuMUIecKast https://lesson.academy-

4 CBSI3b, €€ BUABI, MEXaHU3MBI 1 content.myschool.edu.ru/lesson/2859ec02-
00pa30oBaHMs KOBAJIEHTHOM CBSI3U. 8ecd-4cd8-8531-
Bonopoanas cBs3b edad962608fb?backUrl=%2F04%2F11
BanenTtHocTb. https://lesson.academy-

5 DIEeKTPOOTpULIaTeTbHOCTh. CTETEeHb 1 content.myschool.edu.ru/lesson/12bfc348-

okucienus. Bemnrectsa

007f-4796-bcda-



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11

MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

180fc6b720fe?backUrl=%2F04%2F11

https://lesson.academy-

content.myschool.edu.ru/lesson/a9c9a61le-

e387-4ffe-bcfb-

aca9c7241b21?backUrl=%2F04%2F11

IIonsatue o AUCIICPCHBIX CUCTCMAX.

https://lesson.academy-

content.myschool.edu.ru/lesson/8ae38be6-

6 HcTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 06f-4fae-9729-
Maccopast 1011 BeIIECTBa B PACTROpe 69903109968 ?backUrl=%2F04%2F11
Kiaccudukanust 1 HOMEHKIIaTypa https://lesson.academy-

7 HEOPraHUYECKUX COCIMHEHUN. content.myschool.edu.ru/lesson/5e33bc30-
I'enernueckas cBsA3b HEOPraHUYECKUX 805d-41fe-bf72-
BEIIECTB, Pa3IMYHLIX KJIACCOB 860434f45f57?backUrl=%2F04%2F11
Kiaccupukanuss XuMHIeCKuX
pEaKUHil B HEOPTAHUYECKOW U https://lesson.academy-

8 OpraHUYECKON XMMHUH. 3aKOH content.myschool.edu.ru/lesson/75637222-
COXpaHCHHUS MaCChl BEILIECTB; 3aKOH d397-4b1a-810a-
COXpaHEeHUs U IIPEeBpalleHUs DHEPTUU cc7bca%e8a0c?backUrl=%2F04%2F11
MIPU XUMHYECKUX PEAKIIMIX

https://lesson.academy-

9 Cxkopoctb peakiuu. OOpaTumbie content.myschool.edu.ru/lesson/fOcb5def-

peakuu. XuMHU4YECKOE paBHOBECUE 307e-4575-89d0-
86041b603655?backUrl=%2F04%2F

[IpakTuueckas padbora Ne 1.

10 «Bnusaue pa3nudHbIX (aKTOPOB HA
CKOPOCTh XUMHUYECKOW PEaAKIIHH»
DNEKTPONUTHYECKAsT JUCCOLIHAITHSL. https://lesson.academy-

11 [TonsaTHe 0 BOAOPOTHOM TTOKA3aTeIe content.myschool.edu.ru/lesson/237cdb54-

(pH) pactBopa. Peakiinu HOHHOTO

2787-4817-8330-



https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11

oOMmeHa. 'maponu3 opraHudeckux u
HEOPTaHWYECKHX BEIIECTB

6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-

content.myschool.edu.ru/lesson/847d1752-
151b-4501-8390-
29649f6c913?backUrl=%2F04%2F11

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

https://lesson.academy-

content.myschool.edu.ru/lesson/8f219cef-

12 peakuuu. [lonstue 006 BHCKTpf)JII/IBG 7a8a-44d5-bS8a-

PACIIIABOB 1 pacTBopoB ColeH b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-

13 KonTtponbHast pabota no pazaeny content.myschool.edu.ru/lesson/cc14f97b-

«Teopernyeckne OCHOBBI XUMUK ada3-4ac9-al23-
dadc40973c6f?backUrl=%2F04%2F11

MeTtamisl, UX TOJIOKECHHE B
Ilepronnueckoit cucreme https://lesson.academy-

14 XUMH4YECKHX 31eMeHToB /l. 1. content.myschool.edu.ru/lesson/a0d5bd16-
MeHeneeBa 1 0COOEHHOCTH 683e-4ale-8073-
cTpoeHus atomoB. O0mIHe 70c604e9c862?backUrl=%2F04%2F11
dbuznyecKkue cBOCTBa METAIIIOB
CruiaBbl METaJIJIOB.

15 DIEKTPOXUMUYECKUN PSTT
HaNpsHKEHUH METAIIIIOB
XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX https://lesson.academy-

16 METaJUIOB (HATPHH, KT, KaTbIUH, content.myschool.edu.ru/lesson/cfb70c37-
MarHui, aTIOMAHAN) U UX 2784-4¢66-be05-
COeTMHEHNN b0966dffb673?backUrl=%2F04%2F11

17 XUMHUUYECKUE CBOWCTBA XpOMa, MEIU
1 UX COCAUHCHUU

18 XHUMHUYECKHE CBOMCTBA IIMHKA,



https://lesson.academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

JKeje3a U UX COEIMHEHU

[IpakTuueckas padora Ne 2.

https://lesson.academy-

content.myschool.edu.ru/lesson/6545ec44-

19 "Pemenne sKkCiepUMEHTAIbHBIX
MeTaisD," 34c5-43f6-826b-
3aJ1a4d 110 TeME «
A a648d7d6fef7?backUrl=%2F04%2F11
HemeTamiel, ux MOJIOKEHHE B
. https://lesson.academy-
[lepuoauueckoii cucteme
content.myschool.edu.ru/lesson/2390b83e-
20 XUMHYECKHX 3aeMeHToB Jl. W.
M 5 2935-4c96-bd3a-
eHjeaeeBa 1 0COOEHHOCTH
A 25f26d9¢c1139?backUrl=%2F04%2F11
CTPOCHHUSI aTOMOB
duszndyeckre CBOMCTBA HEMETAJIJIOB. https://lesson.academy-
21 AmIOTpOonus HEeMETaIoB (Ha content.myschool.edu.ru/lesson/cfb70c37-
pUMepe KUCIopoa, cepsl, pocdopa 2784-4¢c66-be05-
¥ yIieposa) b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-
99 XUMHYECKHE CBOMCTBA TAJIOTCHOB, content.myschool.edu.ru/lesson/aled8cOe-
Cephl U UX COCTMHEHUIN 7c1d-4ed6-8fe0-
5185cc132628?backUrl=%2F04%2F11
93 XuMH4yecKrne CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN
24 XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHHUS M UX COCTMHEHHI
https://lesson.academy-
o5 [IprumeneHne BaXKHEUIINX content.myschool.edu.ru/lesson/7c19b0ba-
HEMETAJJIOB U UX COEIUHEHUI 7815-4db3-86f4-
d0ac5b740b3b?backUrl=%2F04%2F11
O00011eHE U CHCTEMATH3AINS
26 3HaHUM 110 Teme «HemeTranabs.

Brrunciaenus mo YpaBHCHHUAM



https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11

XUMHUYECKUX PEaKUUi U
TEPMOXHUMHUYECKHE PACUETHI

[TpakTuueckas padota Ne 3.

https://lesson.academy-

content.myschool.edu.ru/lesson/7c19b0ba-

27 «Pemenune sKcrepuMeHTaIbHbBIX
3azna4 no teme "Hemeramib"» Z815-6dh3-5a:
g d0ac5b740b3b?backUrl=%2F04%2F11
KoHTposbHas pabota 1mo Temam
28
«Metamisi» u «HemeTtamibhy
https://lesson.academy-
content.myschool.edu.ru/lesson/35c2be59-
f1c6-46¢6-910c-
Heopranunueckue u opranndeckue
46a0576d6924?backUrl=%2F04%2F11
29 kucnotel. Heoprannueckue n
https://lesson.academy-
OpraHUYEeCKHE OCHOBAHUS
p content.myschool.edu.ru/lesson/58903722-
79bc-4b22-b276-
114fab0dd141?backUrl=%2F04%2F11
AmboTepHbIe HEOPraHUYECKUe U https://lesson.academy-
30 OpraHN4YeCcKue COCAUHEHUS. content.myschool.edu.ru/lesson/46b429e4-
I'eneTnueckas cBsA3b HEOPraHUYECKUX 931c-43fb-a2ba-
1 OPTaHUYECKHUX BEIIECTB be9eObbeddef?backUrl=%2F04%2F1
Ponb xumun B obecieueHun https://lesson.academy-
31 9KOJIOTMYECKOH, DJHEPreTUYECKON U content.myschool.edu.ru/lesson/f5999557-
MUILEBON 0€30MacCHOCTH, pa3BUTUU 18¢8-4853-83a0-
MEIUIUHBI 588bf830407a?backUrl=%2F04%2F11
[IpencraBiaenust 06 0OMMX HAYYIHBIX
32 MPUHIUIIAX TPOMBIILIEHHOTO
MOJIYYeHHS] BaXKHEHIITNX BEILIECTB
33 YenoBek B MUpE BENIECTB U https://lesson.academy-

MaTepHaoB

content.myschool.edu.ru/lesson/b8e4d657-



https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F1
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F1
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F1
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F1
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11

2cc7-4860-8583-

9f76edc8a59f?backUrl=%2F04%2F11

34

XHUMHA U 300pOBbE YEIIOBEKA

https://lesson.academy-

content.myschool.edu.ru/lesson/20b1df2e-

6ce4-435b-bbdc-

5155d30a45fa?backUrl=%2F04%2F11

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1eCTBO
«M3marensctBo «IIpocBemenue»
* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Xumus (6a30Bbiit ypoBeHb). Peanuzanusa tpedoanuii ®I'OC ocHoBHOTO
oO1ero

oOpa3oBaHus: MeToaudeckoe nocooue ans yunrens / Kasepuna A. A., [luuyruna
I'.B.; nox pen.

I'. B. IInuyrunoii. M. : ®T'BHY «MHcTUTyT CTpateruu pa3Butus 00pa3oBaHus
PAOy, 2022. 81 c.

2. lIpenogaBanue eCTECTBEHHO-HAYYHBIX MTPEAMETOB B YCIOBHUSIX OOHOBJICHHUSI
coziepkanus o01ero oopazoBanus: Metoauueckoe nocodue / [[lentunA. 1O.,
3arpannunasH.A., HukumosaE.A. u np.]; nox pea. A.1O.1lentuna.—M.:
OI'bHY «MHCTUTYT

cTpareruu pa3Butus oopazoanusi PAOy». 2021.— 184 c.

3. ®enepanbHas padouas nporpamma. Xumus. 10-11 kmaccer (0a30BbId

YPOBEHB).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bu6mmoreka I{OK, D[P "Mos mkoma", POI
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