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COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus cTpoeHus oprannyeckux coequunennii A. M. bytieposa,
e€ OcCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpPMyJbl OpPraHMYECKHUX BellecTB. [ omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  OpraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJIMHEHHHM (cUcTeMaTHuecKas) M TpHUBHMAJbHbIE HAa3BaHUA BaXKHEUIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMU Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBlIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
IPEJCTaBUTENIM AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XWUMHUYECKHE CBOMCTBa (pEakiuH TUIAPUPOBAHHS,
raJloreHUpOBAHUS, TUAPATALUH, OKUCIICHHS U IOJIMMEpU3alluN ), OJy4YeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHeHue. lomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCKHil), mupoiu3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1acTMacc, KayduykoB U pe3uHsl, koyekuuu «Hedte» u «Yronp», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEILECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTHUBHBIMU METaJJlaMH, I'aJJOT€HOBOJOPOJAaMHU, FOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO IIEIOYHBIMUA METAJJIaMH, KAUECTBEHHAs peaklus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenune ¢enomna.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE JEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TIUIIOKO3bI), HAXOXJIEHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METObl M3Y4YEHMs BEIIECTB M MX IPEBPALICHUI: IPOBEICHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMopelcTBue mnuepuHa ¢ ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncrnenuss mo ypaBHEHUIO XUMHUECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NEHATYpaIus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, HOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepUMEeHTabHbIE METO/bl M3YUYEHHUsSI BEIIECTB M HUX IMPEBpAILCHUI: 03HAKOMIICHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIEPUMEHT, MOICTTPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusM, Ouocdepa, oOMeH BemecTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHbBIE H KOCMETHYECKHE MPETapaThbl, MaTepHaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- anmemeHTh. OCOOCHHOCTH
pacripeiefieHus 3JEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsT U TIOJISIpHAsi, MOHHAs, METaJTM4ecKas). MexaHu3Mbl 0Opa30BaHUsI KOBAJIEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BewectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHSATHUS «MAcCCOBAasi 0JI BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpuUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leppuogudeckoil cucteMe XMMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yY€HUs BEUIECTB U MX NPEBPALICHUN: H3yYEHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peakiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpPAJIbHbIE YJOOPEHUSI.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3ydeHUU OOIIel M HEOPraHUYeCKOW XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATHA: Hay4HbIM (akT, Tumoresa, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€pHANIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3ylIbTaTaM OCBOCHHUS OOyYarOIMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IIpOrpaMM CpeaHero o0I1ero 00pa3oBaHus SIBJISETCS. CUCTEMHO-AESTEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHHE O0YYaIOUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPE/IEIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBAaThCS B CBOCH JEATENbHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XUMUS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOIl M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IPaXJIaHCKOro 0OIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAaMU W MpaBUIaMM TOBEAEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW JESITEeIbHOCTH OOY4YaIOUIMXCS IO pealu3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPUHAMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YB@KEHHSI K IPOIECCY TBOpYECTBA B OOJIACTH TEOPHH M TMPAKTHYECKOTO TPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



UHTEpECa M [I03HABATEJIbHBIX MOTHBOB B IIOJYYCHMH M TOCJIEIYIOIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4EeHHIO Mpo(deccuil pa3inyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYLY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOMl 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKa, B IIO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS ie7aTh 000CHOBAaHHBIC 3aKIFOUEHHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaTbl OCBOGHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILTHHAPHBIC
(MexXmnpeMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, HCCIIeI0BaHKE, HAOIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U PYTHUE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHblE), oOecreunBarouie (GoOpMHUpPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh  OOYYarOLIUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

OBJiajieHNe YHUBEPCAIbLHBIMH Y4eOHBIMH O3HABATEIbHBIMH AeCTBUSIMH:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIHpPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNaTh LENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHKEHHS,
COOTHOCHUTD PE3yJIbTaThl AESITEILHOCTH C TIOCTABICHHBIMU LEJISIMH;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBICHHSX, (HOPMYyIHpPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IMYHBIX BHIAOB M (OPM TMpencTaBlIeHUs, KPUTUYECCKH
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalLiel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTH4ecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYILIECTBY OOCYKIaeMOl TEMbl B XOJIe AMAJIOra W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHM TIPU  BBIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTIIACOBAHUS MTO3UIIUHI B X0/1€ 00CYX/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JACUCTBUN NPU BHIOJHEHUHM YU4EOHBIX M HCCIENOBATENbCKUX 3ajad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TPaKTUYECKHX 3a/7ad M JKOJOTHYECKM OOOCHOBAHHOTO OTHOILICHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATrarolIne
MNOHATUS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMHUYECKast CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpPOAHBIH  CKEJIET,
GbyHKIIMOHAIBHAS TPYIMIA, pagvKal, H30MEpHUs, W30MEpbl, TOMOJOTHMUYECKUN psiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAllhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIC COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUs, JEXKAllUe B OCHOBE MOHHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCIIOIH30BaHUH BOXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU ONMMCAaHUHU COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHMKY JJII COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHU yCTAHABIMBATH MPUHAICKHOCTh NU3YyYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), J1TaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHkinatype (IUPAC), a Takxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIOTa, IJIIOK03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiectB A. M. bytiepoBa 1ist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STHWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHsoul,
METaHOJ, dTaHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHON, aleTalbIeTul, MypaBbHUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOI'O
MO3HAHMS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUTSI IPUHSATHS PEIICHUI B KOHKPETHBIX )KHU3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU IO BBITIOJTHEHUIO JJA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMH OpPraHWYECKHX BEIICCTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, I[BETHBIC PEAKITUU OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpallleHuU C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITUX PE3yJbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(GOPMAITHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh TMpaBWIa JKOJIOTUYECKH IIETIECO00pPa3ZHOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpPYKAroIIel MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIIEHUS U MPEIOTBPAICHHs] MX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOydYaloOmUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABISAIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
310POBBIO U IPUPOJHON CpeELE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATraroIINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEIMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAsA, MeETaJIM4YecKas, BOJOpOHAs),
KpUCTAJUIMYECKasi  pemETKa, TUIIBI XMMHYECKMX  PEakLMi, pacTBOp,  JJIEKTPOJIMUTHL,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMH, XHUMHYECKOe pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
3JIEKTPOJIMTUYECKON Jauccouuanuu, mnepuogudeckuid 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpPaHCHUA MACChl BCHICCTB, 3aKOH COXpPAaHCHHA W MPCBpAllICHUA SHCPIrUru IPHU XHUMHUUYCCKUX
pCaKIII/IFIX), 3aKOHOMCPHOCTH, CHUMBOJIMYECKUU SI3BIK XUMHHU, MHUPOBO33PCHUCCKUC 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJIICHHH,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BAHUH
BaKHEUIITNX HEOPTraHNYCCKUX BCIICCTB B 6I)ITy u Hp&KTH‘IGCKOﬁ JACATCIIbHOCTHU YEJIOBCKA,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

Cq)OpMHPOBaHHOCTB YMGHI/II\/'I HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
dbopMya BEHIECTB U ypPaBHEHUH XHMMHUYECKHUX PEAKIH, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHWs OTIEIBbHBIX HEOPTraHUYECKHX BeIIeCTB (YrapHbIl Tas,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEraum€Has W3BECTh, NUThEBAs COAA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHHM OMPEACNIATh BAJICHTHOCTh M CTETICHh OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIIMUECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCUIDI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoamdeckoro 3akona [J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;



COPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb MIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHYECKHUX D3JIEMEHTOB M HUX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYLIECTBOBAHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKMMH BEIECTBAMU C IIOMOIIbI YPaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrouiux BEIECTB, TEIIOBOMY 3((deKTy peakiuH,
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIACTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YpaBHEHUs peaklUil HOHHOIO OOMEHA, yYUThIBasl yCIOBHS, MPU KOTOPBIX 3TU
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MNOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PacKpbIBaTh CYLIHOCTb OKUCIHUTEIBbHO-BOCCTAaHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI AEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHeIHero Bo3neiicteus (npunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4yHBIX MPUHLMIAX U 3KOJOTMYECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WiM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJia MOJIH30BAHKUS XUMUYECKON MOCYIOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOAOPOAA B NPUCYTCTBUM KaTanu3aTopa, OMNpPENEIeHHE CPEIbl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PELICHHUE KCIIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIl COOTBETCTBYIOIUX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWiIa HKOJOTMYECKH I[eJIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OnpeIeIEHHBIX BEIIeCTB, MOHUMAast cMbica nokasarens [1JIK, moscusaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CIA0OBUASIIMX OOydYaIOMUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

HaumenoBanue KosaunyectBo yacos
Ne DJIeKTpoHHbIe (LM(ppoBbIe) 06pa3oBaTe/IbHbIE
/i pa3iesioB U TeM Beero Kourpoubnble IIpakrnuyeckue pecypebi

MPOrpaMmmbl padoThI padoTbI

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOi XUMHUH

[TpenmeT oprannyeckon
xuMuu. Teopus cTpoeHUs

https://resh.edu.ru/ , https://infourok.ru/,
https://Ip.schooleducation.online/

11 gggaiﬁ:zg;lﬂz M 3 1 0 https://yandex.ru/video/preview/ https://www.yaklass.ru/
a B https://foxford.ru/ https://vandex.ru/video/preview/
byrneposa
Hroro no pasueny 3
Pa3znea 2. YrieBoaopoabl
[Ipenenbubie
2.1 YTJIEBOJIOPOIBI — 2 0 0 https://yandex.ru/video/preview/17050380296996376535
aJIKaHBI
https://resh.edu.ru/ , https://infourok.ru/,
Henpenenbubie httos-//1o.schooleducati line/
99 JTTIEBOIOpOHL: ATKEHbI 6 0 1 ttps://Ip.schoole ucation.online/,
' ) ' https://yandex.ru/video/preview/ https://www.yaklass.ru/
aJIKaIUCHBbI, aJIKHBI )
https://foxford.ru/
https://resh.edu.ru/ , https://infourok.ru/,
23 ApomaTuueckue 5 0 0 https://Ip.schooleducation.online/,
' YIJIEBOIOPO/IBI https://yandex.ru/video/preview/ https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ , https://infourok.ru/,
[IpupoaHbIE HCTOUHUKHU httos://| hooleducati line/
24 JTTIEBOIOPOTOB H X 3 1 0 ttps://Ip.schoole ucation.online/,
' HepenaboTia https://yandex.ru/video/preview/ https://www.yaklass.ru/
pep https://foxford.ru/
HWroro 1o paszaeny 13

Pa3nen 3. Kuciopoacoaep:xkaniue oprannyeckue coeinHeHust



https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://yandex.ru/video/preview/
https://yandex.ru/video/preview/17050380296996376535
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

https://resh.edu.ru/ , https://infourok.ru/,

https://Ip.schooleducation.online/,

31 Crnpret. deron 3 https://yandex.ru/video/preview/ https://www.yaklass.ru/
https://foxford.ru/
Anberiast. KapGorossie https://resh.edu.ru/ , ht’_[ps://im_‘ourok.ru/,
39 HCHOTHL. COSKHLIC 7 https://lp.schooledgcatlon.or!I|ne/,
pa— https://yandex.ru/video/preview/ https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ , https://infourok.ru/,
33 ST 3 https://lp.schooledgcation.or]line/,
' https://yandex.ru/video/preview/ https://www.yaklass.ru/
https://foxford.ru/
Hroro no pazgeny 13

Pa3nen 4. A3oTcoaeprkaime opranudecKkne coelMHeHus1

41

AMuHBI. AMUHOKHCIIOTHI.
benxu

https://resh.edu.ru/ , https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/ https://www.yaklass.ru/

https://foxford.ru/

Hroro no pasneny

3

Pa3zgea S. BbicokOMOJIeKY/ISIDHBIE COeIHE

HHUA

[Imactmaccel. Kayaykn.

https://resh.edu.ru/ , https://infourok.ru/,

https://Ip.schooleducation.online/,

5.1 Bonokua 2 https://yandex.ru/video/preview/ https://www.yaklass.ru/
https://foxford.ru/
Hroro no paszaeny 2
OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne n/n NporpaMMbl Bceero :’(;);:Tp;:ﬂbﬂme ;I;’ g::::;mec‘me o0pa3oBaTesbHbIE PeCypChl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
https://resh.edu.ru/ ,
. https://infourok.ru/,
Crpoenue atomoB. [lepuoanyueckuii 3aKoH : . .
https://Ip.schooleducation.online/,
1.1 u [lepuoanueckas cucteMa XUMHUYECKUX 3 0 0 : - .
https://yandex.ru/video/preview/
anementoB J[. 1. MenzaeneeBa :
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,
Crpoenue BeriectBa. MHOrooOpasue https://Ip.schooleducation.online/,
1.2 4 0 0 - -
BEIIECTB https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,
https://Ip.schooleducation.online/
6 1 1 - - :
1.3 XMMHICCKHC peaKinu https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
https://resh.edu.ru/ ,
https://infourok.ru/,
21 MeTaiss 6 0 1 https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/



https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

2.2 Hemeram: 9 https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,

CBsI3b HCOPTaHUYECKUX M OPTaHUICCKHUX https://Ip.schooleducation.online/,

2.3 2 : - -

BEIIECTB https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

Hroro 1o pasueny 17

Pa3zgen 3. XuMus u ;Ku3HL
https://resh.edu.ru/ ,
https://infourok.ru/,
https://Ip.schooleducation.online/,

31 KUMUSE 1 KH3HE 4 https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

Hroro 1o pasueny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuecTBO 4acos
Ne Tema vDOKa K n DJIeKTpOHHbIe NN (ppoBbIE
n/n yp Bcero OHTPOJILHBIC PAKTHYECKHE o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
https://resh.edu.ru/ ,
[IpenMeTr opraHUYECKON XUMUU, €€ hitps://infourok.ru/,
pedl P ’ https://Ip.schooleducation.online/,
1 BO3HHUKHOBCHUE, PAa3BUTHE M 3HAYCHHC. 1 1 0 : ; -
CTanTopas AHANIOCTHKA https://yandex.ru/video/preview/
p A https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
Teopus cTpoeHU OPraHUUYECKUX hitps:/infourok.ru/,
p Tpv p . https://Ip.schooleducation.online/,
2 coenuHeHuit A. M. bytnepoBa, €€ 0CHOBHbIE 1 0 0 : ; -
https://yandex.ru/video/preview/
[IOJIOKEHUS.
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
[pencraBnenue o kinaccudukanmu https://infourok.ru/,
3 opraHnyeckux BeriecTB. HomeHknarypa 1 0 0 https://Ip.schooleducation.online/,
(cucremaruyeckas) ¥ TPUBUAIbHBIC https://yandex.ru/video/preview/
Ha3BaHUS OPraHMYECKUX BEIIECTB https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,

AJIKaHBI: COCTaB U CTPOEHUE, https://Ip.schooleducation.online/,

4 9 1 0 0 - .
TOMOJIOTHYECKUH Ps/I https://yandex.ru/video/preview/

https://www.yaklass.ru/
https://foxford.ru/
MeTtaH ¥ 3TaH — OPOCTEUIITHE hitps://resh.edu.ru/ ,
5 P 1 0 0 https://infourok.ru/,

MPpEACTAaBUTCIIN AJIKAHOB

https://Ip.schooleducation.online/,



https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

OTUJIEH U IPOIUJIEH — IpocTeiine
[IPEACTABUTENIN AJIKEHOB

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

[IpakTuueckas pa6ora Ne 1. «Ilomyuenue
STHJIEHA U U3y4EeHHE ero CBOMCTB»

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

Anxanuensl. byranuen-1,3 u
metunoyraauen-1,3. [lomyuenue
CHHTETHYECKOTO KaydyKa ¥ Pe3UHBI

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

10

AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOSHUS,
TOMOJIOTUYECKUH PSAll. ALETHIEH —
[IPOCTEUIINN MTPEACTABUTENDL AIIKUHOB

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/



https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

11

Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

12

ApeHbI: 0€H30J1 1 TOIY0J. TOKCHYHOCTh
apeHoOB

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yvandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

13

I'eneTnyeckas cBs3b YrieBoaoponos,
IMPpUHAJICKAIINX K pa3JIMYHbBIM KjlacCaM

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

14

[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, HepTh ¥ IPOJYKTHI €€ mepepaboTKu

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yvandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

15

[IpupoaHble ICTOYHUKH YIIIEBOAOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3sl, HepTh ¥ IPOJYKTHI €€ nmepepaboTKu

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

16

KonTtponbhas padora Ne 1
«YTIIeBOIOPOABD

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,



https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

17

HpeI[eJIBHHe OAHOATOMHBIC CIIMPTHI:
METAHOJI 1 5TaHOJI. BO,Z[OpOI[Haﬂ CBA3b

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

18

MHoroaToMHEIS CIIMPTHBI: 3TUJICHTJIMKOJIb 1
TIIMOCPUH

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

19

@DeHOoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

20

Anpaeruapl: GopMaIbAeTHI U
arnetaiabaerun. AneTod

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

21

OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAsI U YKCYCHas

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/



https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

22

[Ipaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

23

CTeapI/IHOBaSI n OJICMHOBAas1 KMCJIOTHhI, KaK
npeaACTaBUTCIN BBICIINUX Kap6OHOBLIX
KHUCJIOT

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yvandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

24

MpL1a Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

25

Crnoxnble 3(hupbl Kak TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['MAPOIU3 CIHOKHBIX

3¢upoB

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yvandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

26

JKupsl: Tunponns, NpruMeHEeHHe,
Ouosornyeckas posb KHUPOB

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

27

VYrieBosbl: cocTaB, KiacCupUKaITHSI.
Baxneiiiuue npeacTaBuTenu: III0K03a,
bpykTO3a, caxapo3a

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,



https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

28

Kpaxman u nemnrono3a Kak NpupoIHbIE
MOJIUMEPBI

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

29

KonTponpsHas padora Ne 2
«Kucnopoacoaepixaiine opraHn4ecKue
COC/IMHCHUS)

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

30

AMMWHBI: METHJIAMHUH U aHHJINH

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

31

AMUHOKHUCIOTHI Kak aM(pOTepHbIE
OpPraHMYECKHUE COETMHEHUS, NX
ononoruueckoe 3Hauenue. IlenTuanl

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

32

[Ipomesxyrounas arrecranus. Mtorosas
KOHTpOJIbHAs paboTa

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/



https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

benku kak npupoaHbie

BBICOKOMOJICKYJIAPHBIC COCAUHCHU.

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

1 - -
33 OCHOBHBIE TTOHITHS XUMUAU https://yandex.ru/video/preview/
BBICOKOMOJICKYJISIPHBIX COCIMHEHHI https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,
OCHOBHBIE METObI CHHTE3a . . .
N https://Ip.schooleducation.online/,
34 BLICOKOMOJICKYJ'IHpHBIX COCINHCHHUU. 1 i . -
IL18CTMACCLL KAVAVKIL BONOKHA https://yandex.ru/video/preview/
» KayHyKi, https://www.yaklass.ru/
https://foxford.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

11 KJIACC

KoanuecTBo 4acoB

Ne 9J1eKTPOoHHbIE IU(POBLIE
/o Tema ypoka Beero KonTpoabubie IIpakTuyeckue 06pa3011)33TeJIBHIII>qu);)ecprLI
padoThbI padoTbI
https://resh.edu.ru/ ,
https://infourok.ru/,

1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 0 0 https://Ip.schooleducation.online/,
KOH(UTypalus aTOMOB. https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

https://resh.edu.ru/ ,
[Mepuoaunueckuii 3axoH u [leproanyeckas https://infourok.ru/,

5 cucTeMa XuMu4eckux snemenTos J1. U. 1 0 0 https://Ip.schooleducation.online/,
MeHeneeBa, UX CBS3b C COBPEMEHHOI https://yandex.ru/video/preview/
TEOpHEH CTPOCHHUS aTOMOB https://www.yaklass.ru/

https://foxford.ru/
3aKOHOMEPHOCTH M3MEHCHUS CBOICTB https://resh.edu.ru/ ,
XUMHUYECKHUX JIEMEHTOB U UX COETUHEHHUN 10 https://infourok.ru/,

3 rpymmnaM u nepuojaam. 3HauCHHUe 1 0 0 https://Ip.schooleducation.online/,
NEPUOTUIECKOTO 3aKOHA M CUCTEMBI https://yandex.ru/video/preview/
xuMHu4eckux snementoB [I.11. Menaeneesa B https://www.yaklass.ru/
Pa3BUTUH HAYKU https://foxford.ru/

https://resh.edu.ru/ ,
N https://infourok.ru/,
CtpoeHue BeliecTBa. XUMUYECKas CBSI3b, €€ https:/Ip.schooleducation.online/

4 BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1 0 0 hit : 7 : q ideo/ = / '
cBsi3u. BopopoaHas cBsizb DS: YANCEX TLVIEO/ PTEVIEW

https://www.yaklass.ru/
https://foxford.ru/
BaneHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTb. https://resh.edu.ru/ ,
5 Crenenb okucaeHus. Bemecra 1 0 0 https://infourok.ru/,

MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

https://Ip.schooleducation.online/,

https://vandex.ru/video/preview/



https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

ITonsTue o qucniepcHbIX cucteMax. IcTHHHBIE

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

6 1 KOJIJIOUJHBIC PaCTBOPEIL. MaCCOBaH J0JIA https://yandex.ru/video/preview/

BCILCCTRA B pacTBOpe https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,

Knaccudukanus 1 HOMEHKIATypa https://infourok.ru/,

v HCOPraHHYECKUX CoequHeHuN. ['eHeTHUecKas https://Ip.schooleducation.online/,
CBSI3b HEOPTAaHMYECCKUX BEIECTB, PA3IMIHBIX https://yandex.ru/video/preview/
KJIACCOB https://www.yaklass.ru/

https://foxford.ru/
. https://resh.edu.ru/ ,
KJ'IaCCI/I(l)I/IKaIII/Iﬂ XUMHNYCCKUX peaKHI/II/I B httpS://infOUfOk.rU/
HCOpFaHquCKOﬁ 158 OpFaHH‘leCKOI)'I XUMHUUA. https://lp.schooledljcation.online/,

8 3aKOH COXpaHeHI/ISI MacCChbl B€HIICCTB, 3aKOH httDS://VandEX.rU/VideO/DVEVieW/
COXpaHeHI/I}I u HpeBpaH_IeHI/ISI BHCpI‘I/II/I HpI/I httDS://WWW.VaklaSS.rU/
XMMIHCCKUX peaKimix https://foxford.ru/

https://resh.edu.ru/ ,
https://infourok.ru/,

9 Ckopocth peaknuu. OOpaTUMbIC PeaKIUH. https://Ip.schooleducation.online/,
XUMHUECKOE PaBHOBECHE https://yandex.ru/video/preview/

https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,

10 gﬁiffﬁiiﬁﬁf&ifﬁ fa CII;O«pBOJ::I::HHe https://Ip.schooleducation.online/,

. https://yandex.ru/video/preview/
XMMHIHCCKOH peaKiimy https://www.yaklass.ru/
https://foxford.ru/

11 DiekTpoauTHYeCcKas quccormanus. [loustre https://resh.edu.ru/ ,



https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
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https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/

0 BoJiopoHOM nokazarene (pH) pactsopa.
Peakiiun nonHoro oomena. I'naponus
OpPTaHMYECKUX ¥ HEOPTaHMYECKHUX BEIICCTB

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yvandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pPEaKkIuu.

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

12 H;:i;;znzsi(?;:gmonme paciliaBos 1 https://yandex.ru/video/preview/
p p https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,
13 KonrponbHast padota Ne 1 «Teopernueckue https://Ip.schooleducation.online/,
OCHOBBI XUMHUN» https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
. https://resh.edu.ru/ ,
MeTaJ'IJ'ILI, HUX ITOJIOKCHHUEC B HepnonﬂquKon T
https://infourok.ru/,
CHUCTeME XMMUYECKuX dnnemMeHToB /1. M. : . .
https://Ip.schooleducation.online/,
14 MemieneeBa 1 0COOEHHOCTU CTPOEHUS : - -
. https://yandex.ru/video/preview/
atomoB. OOmue hu3znyecKue CBOUCTBa :
METAIIOB https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,
15 CrnaBbl METAIIIOB. DIEKTPOXUMHUECKUI psifl https://Ip.schooleducation.online/,
HaNpPsDKSHUH METaJLIOB https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
. . https://resh.edu.ru/ ,
XI/IMI/I‘—IGCKI/Ie CBOHUCTBA BAaXXHCHUIINUX MCTAJIJIOB r
N . N N https://infourok.ru/,
16 (HaTpuii, Kanui, KaIbIUNA, MAarHUH,

TIOMUHHK ) U UX COCTMHECHUN

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/



https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
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https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

17 COETMHEHU I https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,

18 XHUMHUECKUE CBOICTBA IIMHKA, )KEIe3a U UX https://Ip.schooleducation.online/,

COEMHEHUI https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,

" https://infourok.ru/,

ITpaxtueckas pabora Ne 2. "Pemenue https://Ip.schooleducation.online/,

19 JKCIIED HMeH,,Tam’HHX 3aJat 1o Teme https://yandex.ru/video/preview/
«Meraen https://www.yaklass.ru/

https://foxford.ru/
https://resh.edu.ru/ ,

Hewmeransl, X MOI0KEHHE B https://infourok.ru/,

20 [Mepuoauyeckoi cucreMe XUMHUUECKIX https://Ip.schooleducation.online/,
anemeHToB J[. . MenneneeBa u 0COOCHHOCTH https://yandex.ru/video/preview/
CTPOEHHUS aTOMOB https://www.yaklass.ru/

https://foxford.ru/
https://resh.edu.ru/ ,

dusznueckre cBOMCTBA HEMETAIIOB hitps://infourok.ru/, . .

’ https://Ip.schooleducation.online/,

21 AJIJIOTpOHI/ISI HCMCTAJJIOB (Ha npumepe httpS'//vandex ru/video/preview/
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa) h ttpsg / /WWW.V;’:lk|aSS.I‘u /

https://foxford.ru/

22 XUMHYECKHE CBOMCTBA I'aJIOTCHOB, CEPHI M UX https://resh.edu.ru/ ,
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https://yandex.ru/video/preview/
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https://foxford.ru/
https://resh.edu.ru/

COEeIMHEHUI

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yvandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

XuMHUECKre CBOMCTBA a30Ta, pochopa 1 ux

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

23 COEIMHEHUN https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,

24 XUMHYECKHE CBOMCTBA yIiiepo/ia, KPEMHUS 1 https://Ip.schooleducation.online/,

UX COEIUHEHUN https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,

o5 [MpumMeHeHre BaKHEHIITMX HEMETAIIOB M UX https://Ip.schooleducation.online/,
COETMHEHHUI https://yandex.ru/video/preview/

https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,

O00011IeHYE U CUCTEMATU3AaIMs 3HAHUM 10 https://infourok.ru/,

26 teMe «HeMmeramnbDy. BeranciaeHus 1mo https://Ip.schooleducation.online/,
YpaBHEHHSIM XUMHUYECKHX PEaKIUil 1 https://yandex.ru/video/preview/
TEPMOXUMHUYECKUE PACUETHI https://www.yaklass.ru/

https://foxford.ru/

[Ipaktuueckas padota Ne 3. «Pemenune Ettps://_resh.edu.ru/ ’

ttps://infourok.ru/,

27 9KCHEPUMEHTANILHBIX 3a/1a4 110 TEME

"HemeTamas!"»

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/
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https://lp.schooleducation.online/
https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

KoHntposbnas padora Ne 2 «MeTamuib» u

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

28 «Hemeramis» https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,

29 Heopranuueckue u OpraHnyecKre KUCIOTHI. https://Ip.schooleducation.online/,

Heopranuveckue u opraHu4ecKue OCHOBAHUS https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,

AMdOoTEpHBIC HEOPraHUYECKUE U https://infourok.ru/,

30 opraHuveckue coepnHeHus. [ eHeTnueckas https://Ip.schooleducation.online/,
CBSI3b HEOPTAaHMYECKUX U OPTraHUYECKUX https://yandex.ru/video/preview/
BEII[ECTB https://www.yaklass.ru/

https://foxford.ru/
https://resh.edu.ru/ ,

Ponb xumuu B O6CCHC‘-ICHI/II/I 9KOJIOTUYECKON https://lnfourok.ru/, . .

. . ’ https://Ip.schooleducation.online/,

31 SHEPTreTHYECKOM U MUIIEBON OE30MaCHOCTH, httos://vand ideo/ _—

ps://yandex.ru/video/preview,

PAsBHTHH MC/IMIIHBL https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/ ,
https://infourok.ru/,

30 [MpomexxyTounast arrectanus. Mitoroas https://Ip.schooleducation.online/,
KOHTpOJIbHAs paboTa https://yandex.ru/video/preview/

https://www.yaklass.ru/
https://foxford.ru/

33 [TpencraBienus 06 OOIIUX HAYIHBIX https://resh.edu.ru/ ,
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https://foxford.ru/
https://resh.edu.ru/

MPUHIUIIAX TPOMBIIUICHHOTO MOJIYYeHUS
BOKHEHIIMX BelEeCTB.YeOBEK B MUPE
BEILIECTB U MaTE€PUAJIOB

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yvandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/

https://resh.edu.ru/ ,

https://infourok.ru/,

https://Ip.schooleducation.online/,

34 XUMUA 1 3/I0POBLC HENOBEKa . https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/
https://resh.edu.ru/
https://infourok.ru/
https://lp.schooleducation.online/
https://yandex.ru/video/preview/
https://www.yaklass.ru/
https://foxford.ru/




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKITMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemieHme»

Xumus. 11 xknace. bazoserit ypoBens/["abpuensia O.C., OctpoymoB N.I'., Cnankos C.A.,

Axuunonepnoe obmectBo «M3narenscrBo«lIpocBemmenuey;

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
M.IO. T'opbroBenko "Iloypounsie pazpadotku no xumuu 10 kmacc" M. "Bako" 2017

H.IT. Tpoery6osa [loypounsie pazpadotku o xumuu 11 kmacc" M. "Bako" 2011

HMAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
https://resh.edu.ru/

https://infourok.ru/,

https://Ip.schooleducation.online/,

https://yandex.ru/video/preview/

https://www.yaklass.ru/

https://foxford.ru/
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