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Ilnanupyembie pe3yibTaThl OCBOCHHS Y4eOHOI0 mpeaMera

JIn4HOCTHBIE Pe3yJabTaThI
®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yabTaTaM OCBOCHHS O0YJAIOIIMMHUCS IPOTPAMM
cpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM, METalpeIMETHBIM M MpeaMeTHbiM). Haydno-
METOJIMYECKOM OCHOBOW /il pPa3pal0OTKH IUIAHUPYEMBIX PpE3YJIbTaTOB OCBOCHUS IPOTpamMM
cpemHero o0mero oopa3oBaHus SBISETCS CUCTEMHO-IEATEILHOCTHBIN MOAX0A. B cooTBeTCTBHU C
CUCTCMHO-ACATCIIbHOCTHBIM MMOAXOJA0M B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA MPCAMETA
«XUMHS» Ha YPOBHE CpEeTHETO 001Iero 00pa30BaHus BBIJCICHBI CIEAYIOIINE COCTABIISIONIHE:

- OCO3HAaHHE OOYYAIOUIUMHCS POCCHUHUCKON TpaKTAHCKOW WICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHHUIO;

- HAJIMYKMEC MOTHUBAaIlUH K o6yqu1/1}0;

- CCTCCTBCHHOC PpPAa3BHUTHC BHYTPCHHUX OPraHOB, CKIOHHBIX K TIOSABJICHUIO H CCTCCTBCHHOMY
Pa3BUTHIO €CCTCCTBCHHBIX HAYK;

- TOTOBHOCTb M CKJIIOHHOCTb K PYKOBOJICTBY B CBOCH JACATCIIBHOCTH HICHHOCTHO-CMBICIIOBBIMHA
YCTaHOBKAaMH, BbI3bIBAIOIIMMH HEJIOCTHYIO CUCTEMY XUMHUUYCCKUX o6pa3013aH1/1171;

- HaJIM4YUC IIPABOCO3HAHUSA 9KOJIOTHYCCKOM KYJIBbTYPBI U CIIOCOOHOCTH CTaBUTh e U CTPOUTH
KN3HCHHBIC ITJIaHBI.

JImgyHOCTHBIE PE3YyIbTAaTbl OCBOCHUA MPCAMETA «X MU JOCTUTIalOTCA B €IMHCTBEC y‘-IG6HOfI u
BOCITUTATEIIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TYMAaHUCTUYCCKHUMHU, COLUOKYJIbTYPHBIMH,
AYXOBHO-HPABCTBCHHBIMU NECHHOCTAMU MW HACAIaMU pOCCI/IfICKOFO TpaXXJIaHCKOI'o 06HICCTB3.,
INPpUHATBIMHA B 06H_[6CTB6 HOpMaMU H IIpaBUJIAMH I1OBCIACHH, CHOCO6CTBYI-OH_[I/IMI/I mpoueccam
CaMOIIO3HAHUs, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTHU O6yanOHIHXC${.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS NpeaMmeTa «XHUMHS» OTpPaxaroT C(HOPMUPOBAHHOCTH
OIbITA IO3HABATENILHON U MPAKTUUECKOM JesITeIbHOCTH 00yUaroIUXCs M0 peaan3aliy NPUHATHIX B
o01iecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCHHMTAHMS: OCO3HAHUS OOYYAIOIIMMHKCS CBOUX KOHCTHUTYIIHOHHBIX MpPaB U
00s13aHHOCTEH, TPEICTABIICHUS O COLIMAIIBHBIX HOPMaX W MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE, TOTOBHOCTM K COBMECTHOM TBOPYECKOW MEATEIbHOCTH MPH CO3JAaHUU Y4YEOHBIX
MPOCKTOB, PEIICHUH YYE€OHBIX W TO3HABaTEJIbHBIX  3a]a4y, BBIMOJHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTH BOCIPHUHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY U
apryMEHTHI IPYTUX MIPH aHAJIM3€ PA3IMYHbIX BUIOB YU€OHOHN JEATEIHHOCTH;

2) NATPUOTHYECKOr0 BOCIHHMTAHUA. IEHHOCTHOTO OTHOWICHHUS K TOCTHKEHHUI0 U HAYYHOMY
HACJIEIOBAaHUIO OTEYECTBEHHON XWMHUU; TPUBOASAT K OCYIIECTBICHHIO B 00JacTH TBOpYECTBA U
MPAKTUYECKOTO TPUMEHEHUs OOJaCTH XWMHH, OCO3HAHHS TOTO, YTO JOCTH)KCHHUS HAYKH €CTh
PE3YNbTAThI ITUTENBHBIX MEPCIIEKTUBHBIX, KPOMIOTIUBBIX SKCIIEPUMEHTAIBHBIX, PETYISIPHBIX padoT
YYEHBIX W TIOMCKOBBIX TPAKTHK, HMHTEPEC U TO3HABATEIbHBIX MOTHMBOB B TIOJYYECHHH U
MOCIEAYIONEM aHalu3e WHAOPMALUK O TEPEIOBBIX JOCTH)KCHUSX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU,

3) AYyXOBHO-HPABCTBEHHOr0 BOCIHUTAHUA: MOPAIBHOIO CO3HAHHUSA, 3ITHUYECKOTO TIOBEICHHUS;
CITOCOOHOCTD OLIEHUBATh CUTYaIlNH, MPUHUMATh c XAMHUYECKAMU SIBJICHUSIMH,
U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H
IIEHHOCTH; OIICHKA OIIEHKA COOCTBEHHOTO MOBEJCHUS U MOBEJICHUS CBOMX TOBAPHIIECH C MMO3UITUIMHU
MICUXUYECKUX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM MOCTYIKOB;



4) dopmupoBaHue KYJbTYPbl 310POBbsi: OXBaT OKPYXKAOIIEH cpeipl U Oe30MmacHOro oodpasa
KHU3HU, HEOOXOIMMOCTh OTBETCTBEHHOI'O OTHOIIEHHUS K €CTECTBEHHOW >KM3HH U TCHUXUYECKOMY
3JI0POBBIO; BBISBICHUS MPaBUI 0€30MacHOro oOpamieHust ¢ 0OpaiieH!sIMA B OBITY, TOBCEIHEBHOU
KU3HU U B TPYAOBOM JAESITENbHOCTH; MOHMMAHHE LIEHHOCTH MPABUIBHOTO U KOJUIEKTUBHOIO
0€30MacHOTO TMOBEACHHUS B OTHOIICHWW ONACHBIX I 370POBbS U JKU3HH JIFOJICH; OCO3HAHUS
MOCIICACTBUM U HEMPUSITUS BPEAHBIX MPUBbIUEK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTUKOB, KYPEHHUS);

5) Tpy1oBOro BOCHUTAHHUS: KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIICI0BATEIbCKOM
NEeSITEIbHOCTH, OOLIECTBEHHO I0JIE3HOM, KPEaTUBHOM U IPYIUX BUJAaX JESATEIbHOCTH; YCTAHOBKH Ha
aKTUBHOE y4yacTHE B DEIIEHUU MPAKTHUECKUX 3aJad COLHUAIbHONW HANpaBIEHHOCTHU (B paMKax
CBOETrO KJjacca, IIKOJIbI); MHTEPEC K IMPAKTHUYECKOMY IMPHUMEHEHHIO Npodeccuii NMpUMEHUMBIX
croco00B, B TOM 4YHCJIE HA OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAaHUHN MO XUMHUU; JIIOIU K TPYIY,
JIOAM TPyZla M pe3yabTaTbl TPYAOBOM JESITEIBHOCTH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
MHIUBUAYAIBHON TpaeKTOpuu oOpa3oBaHMs, Oyaymiei mpodeccuu M BO3MOKHOCTH peaTu3aluu
KU3HEHHBIX IUIAHOB C Y4YE€TOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTH K XHMMHH, MHTEpecam M
MHTEpecaM OOIIeCTBa;

6) IKOJOI'H4€CKOro BOCIHTAHMA: DKOJIOIMYCCKH PallMOHAJIBHOTO OTHOHICHHUA K IIPHPOAC, KakK
HCTOYHHUKY IMPCCICAOBAHUA XU3HU Ha 3€MJI€; 0XBaT TIJ100aJILHOrO XapakTepa SKOJIOTHYCCKUX
npo6neM, HCCIICAOBAHUC S9KOHOMHWYCCKUX ITPOLECCOB COCTOAHUA HpPIpOI[HOﬁ U COIMaIbHOM CpEabI;
OCO3HAHUA IIOJIC3HOCTH HCIHOJB30BaHUA XUMHUHU JIA PCIICHHA BOIIPOCOB C€CTCCTBCHHOIO
IpUpPOAOITIOJIb30BAHHA; HCIIPHUHATHUA MCP, CBA3AHHBIX C Oprx(anmeﬁ HpHpOHHOﬁ CpCI[Oﬁ; HaJIn4uc
PAa3BUTOI'O 3KOJOIMYCCKOro MBIIIJICHUS, 9KOJIOTHYCCKON HAIpaBJICHHOCTH, OIbITa ACATCILHOCTHU
9KOJIOTUUYECKOM HAITPABJICHHOCTH, MNPOABIAIOLICTOCSA CTPEMIICHUEM K YYBCTBY HOSHaBaTeHBHOﬁ,
KOMMYHI/IKaTI/IBHOfI 1 COLIMAIILHOM IMPAaKTUKH, CKIIOHHOCTH W IIPOABJICHUSA aKTUBHO Ha6HIOHa€MOﬁ
KYJIbTYPbI UACOJIOTHU XeMO(1)06I/II/I;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSA: CHOPMUPOBAHHOTO MHPOBO33PEHUS, 00JIa1al0IETO BHICOKUM
YPOBHEM Pa3BUTHsI M HAYUYHOM Kapbepbl; OXBaTa CreU(UKN HAYKHU KaK HaAyKH, OCO3HAHM €€ poJin
B €CTECTBEHHOTO HAYYHOTO MBIIUICHHS, YCTAHOBIICHHS IEIOCTHOTO TIPEACTaBICHUS 00
OKpY’KaloIlleM MHpe KaK O €IMHCTBE MPHUPOJbl M YEJIOBEKA, B MO3HAHWU NPHUPOJIHBIX SBICHUN U
pemeHnn mpodsieM cOOpaHMsl COBOKYITHOCTH; YAOBIETBOPEHHOCTH MOTPEOHOCTSIMH B BOCHPHUSTHH
OKpY>Karolel cpesibl Uil COBPEMEHHOM UBWIN3ALMK: B €€ T'yMaHHUCTUYECKON HalpaBIeHHOCTU U
BBICOKOW CTEMEHH BaXXHOCTH B JIOCTHIKCHHWW IMTOCTABICHHOW MM MAaTepHaIbHON KYIBTYpHI,
JOCTH)KEHUM JOCTIIKEHHMsSI YCTOMYMBOTO pAa3BUTHUS YEIOBEYECTBA — CBIPbEBOM, HPUPOIHOIN,
MPUPOJHON M DKOJOTHYECKOW OE30MacHOCTH, B PAa3BUTHH 37I0POBbS, BOCCTAHOBIICHHH YCIOBHUU
OnaronpusATHON OKpyXkaroled cpeabl U KoMdopTe OKpyKaromeld cpeibl KHU3Hb KaKIOro 4ieHa
oOmiecTBa; BBISBIEHHE HAay4yHbIX (DaKTOB OOHAapy)KEHHUs, BBIIBIEHHE B OCOOBIX HayKax,
CIOCOOHOCTH MCMOJIb30BaTh 3HAHUSA JUISl aHAJIN3a U €CTECTBEHHOTO MCIOJIb30BAHUS OKPYKAIOLIETO
MHpa H BEPOSTHOCTh WX BO3HUKHOBEHHS B HApYyIICHHUAX, CIOCOOHOCTH CaMOCTOSITEILHO
MCMOJIb30BaTh XMMUYECKHE KU3HEHHbIE 3HAHUA JUI pelieHHs Mpo0IeM y MaJlOIPU3HAHHBIX JeTeH;
WHTEpEC K TIO3HAHWIO WCCIEOBATENBCKON NIEeSTENFHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K
MOCTOSTHHOMY BOCCTAQHOBJICHHIO M CAMOOOPA30BaHHIO, K AaKTUBHOMY TOJIYYE€HUIO HOBBIX 3HAHHM 110
XMMHHW B COOTBETCTBHH C )KHU3HEHHBIMHU TMPU3HAKAMH; HHTEPEC K OCOOCHHOCTSIM TPY/a B PA3IUMIHBIX
cdepax npodecCHOHATHHON AeSITENFHOCTH.

MeTtanpeameTHbie pe3yJbTaThl

MeTtanpeamMeTHble pe3yabTaThl OCBOCHHS yU4eOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPEIHETO
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble IS (OPMHUPOBAaHUS MHPOBO33PEHHSI OOYYAIONIMXCS MEKIUCIUTUIMHAPHBIC
(MeXTpeIMeTHBIE) OOIeHAYYHbIC TOHSATHS, OTPAKAIOIIME OCOOCHHOCTH KapTHHBI MHpa H



cneun(uyeckue MeTOAbl MO3HaHMA, TpeOylolue H3y4eHUusT B OCOOBIX HayKax Teopus,
rccrea0BaHue, HaOII0IeHNEe, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIE y4eOHbIC JIEHCTBHS (IT03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIIATUBHBIC),
dbopmupoBanue QGopmMupoBaHus (HYHKIMOHAIBHONH TPAMOTHOCTH W COIMAIBLHOW KBaTU(pUKAIIUU
oOydJaronmxcs;

CIIOCOOHOCTH oOyyaroImuxcs  HCHOJb30BaThb  OCBOEHHBIE  MEXIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMUS U YHHUBEpcajbHble Y4eOHble JAECHCTBHS B IIO3HABaTEIbHOM U
COLIMAJIbHON IIPAKTHKE.

MeTaHpe,I[MCTHBIe PE3YIbTATBl  OTPAXCHUA  BJIIAACHUA  YHHBCPCAJIbHBIMU y‘le6HBIMI/I
IIO3HaBaTCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMHA HeﬁCTBHﬂMH.

Baanenue YHUBEpPCAJIbHBIMH y‘lOﬁHbIMI/I NMo3HaBaTeJIbHbBIMU HeﬁCTBHHMH:

1) 0a3zoBble MO0O4YHBIE AeliCTBHSA: CaMOCTOSATENBHO CPOPMYIUPOBATH M aKTyalU3UPOBATH
pobieMy, BCECTOPOHHE €€ O(POPMHTH; ONPEICTUTh IENb IeATeILHOCTH, 33aBaTh IMapaMeTpsl U
KPUTEPUU UX JOCTHKEHUSI, COOTHOCUTH PE3YJIbTAThI AEATEIBHOCTH C IOCTABICHHBIMU LEISIMU; [IPU
OCBOEHUU 3HAHUU MTPUEMBI JIOTHUECKOTO MBILUIEHUS — BBIACISAIOT XapaKTepHbIE IPU3HAKY MOHATUI
U MPOSIBJIAIOT X B3aUMOCBSI3b, MHOTIA UCHOJB3YIOT MOHATHS AJi1 OObSICHEHUS peAkuX (akToB U
npUOOpETEeHUH; SBISIETCS OCHOBAaHMEM M OCHOBAaHWEM ISl MCKJIIOUYEHHUS U3 COCTaBa HACEIICHUS U
HAacCeJIeHUs; CJEACTBUEM MPUUYMHHO-CIEICTBEHHBIX CBS3€H MEXKIYy HW3yYa€MbIMU SBJICHUSIMU;
CTPOUTb SIBJICHHUS pacCyXIeHus (MHAYKTUBHbBIC, JAEIYKTUBHbBIE, [0 aHAJOIMH), BbBIABIAThH
HAONIO/IEHUsT M TPOTUBOPEYHS B HAONIOJAeMbIX SIBICHHSIX, (OPMYIUPOBATH MPUCYTCTBUE U
IIPUCYTCTBUE; NPUMEHEHHUE B IpPOILECCE IO3HAHMS, HCIOJb30BaHUE B XUMHUKO-CUMBOJUYECKUX
(CHMBOJIMYECKHX) MOJENSAX, MPeoOpa3oBbIBaTh MOJICNbHBIE MPEACTABICHUS — XUMHMUYECKUH 3HaK
(cUMBOJI) DJIEMEHT, XuUMH4YecKass (opMmyna, paclpeneieHue XHUMHUYECKUX peakuuid — mpu
HCCIIEIOBAaHUM TIO3HABATENIBHBIX U MPAKTHUECKUX 33a/1a4, IPUMEHEHNEe 0OHaPYKEHHBIX MOJIEIbHBIX
MIPEACTABICHUM I BBISBICHUS XAPAKTEPHBIX IPU3HAKOB HM3Yy4aeMbIX SIBICHHW W BocTouHOI
A3zun.

2) 6a3oBbIe HCCJIENOBATENbCKHE JACHCTBHMA: BIAJETh OCHOBAMM METOJOB HAy4YHOI'O IO3HAHUS
OTpaBICHMM W XUMHMUYECKMX BEIIeCTB; (OpPMYyIUpOBaTh LEIW M 33Jaud  MCCIEIOBaHUA,
MIOCTABJIEHHBIE M CaMOCTOSITENbHO CQOPMYIMPOBAHHBIE BONPOCHl B KadyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JJIs1 (JOPMHUPOBAHUS KOHLEMIMU IO MPAaBHIIBHOCTU BBIABUTAEMBIX CYXIECHUMH;
BJIaJIETh ~ HaBBIKAMU  CaMOCTOSITENIBHOTO  IJIAHUPOBAaHUS U NPOBEICHUS  YYEHHUUECKHX
HKCIEPUMEHTOB; MPHOOPETEHNE OIBbITa HAYYHOW MCCIEI0BATEIbCKONW M NMPOEKTHON JAEATeNbHOCTH,
BO3MOXXHOCTh IIPOBEJIEHUSI U TOTOBHOCTb K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELIEHUs
IIPAKTUYECKUX 3ajja4d, IPUMEHEHUE Pa3InYHbIX METO/I0B IIO3HAHMS.

3) paborta ¢ uHpopmanueii: OPUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHHUKAX MH(OpMaIK (Hay4yHO-
MOMyJIsIpHAsl JIUTEpaTypa IO XUMHYECKOMY COJEp>KaHUIO, CIPAaBOYHbIE TIOCOOUS, PpEeCcCypChl
WuTepHera), aHanu3upoBaTh HMH(GOpPMAIMIO O PA3NUYHBIX BHUIAaX MU (QopMax MpeCcTaBICHUH,
OLICHMBATh €€ HaJM4he M HENPOTUBOPEUMBOCTh; (OPMYINly pacclieJoBaHUs U TpUMEHEHUe
Pa3NUYHBIX METOJIOB IPH PO3BICKE M 0TOOpe MH(pOpMAIMH, Mpoxojae yepe3 o0pa3oBaTelbHbIE
YUpEeXJEHUs JI1 pelleHuss NpoOsieM TSHKENIoro THIA; MPHOOpeTaTh OIBIT HCIOJIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHMM W pa3jMYHBIX  IIOUCKOBBIX  CHCTEM;
CaMOCTOSITENIbHO BBIOMPAIOUIYI0 ONTUMAJIbHYIO (OpMy IMpencTaBieHUs HHGOpPMALUU (CXEMBI,
rpaduKy, TUarpaMMsl, TaOJIMIbI, PUCYHKH W JPYTHE); MCIIOJIb30BaTh HAYYHBIN S3BIK B KaueCTBE
CPEICTB INpU paboTe C XUMHUYECKHMMM CChUIKaMHU: NMPUMEHATh MEXIpeAMETHble ((du3nueckue u
MaTeMaTHYeCKUe) 3HAKU U CUMBOJBI, (hOpMyJbl, aO0OpeBUaTypbl, HOMEHKJIATYpY; HCIIOIB30BaTh U
IpeoOpa3oBbIBaTh 3HAKO-CUMBOJINYECKHUE CPEACTBA HAIJISIHOCTH.



Bianenue yHuBepcaibHbIMA KOMMYHMKATHBHBIMH JeCTBUSIMH: 337aBaTh BOMPOCHI MO
CYIIIECTBYIOIICH o0cyxmaemMoit TeMe B yajore Xoza
u/umi  0OCYXKJEHUS, BBICKA3bIBAaTh HJEH, (HOPMYIUPOBATH CBOHM MPEIJIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHUSI TMPEIJIOKEHHOM 3aJauyd; BBICTYINAIONIEIO C MPE3CHTAlMEHd pe3yJbTaToOB IO
[O3HABATEJIbHOM JE€ATEIIbHOCTH, HE3aBUCMMOW WJIM BBIYKCIAEMOM CO CBEPCTHUKAMH IIpU
BBITIOJITHCHUM XHUMHUYECKOTO SKCIEPHUMEHTa, MPAKTUYECKOW pabOoThl MO HMCCICIOBAHUIO CBONCTB
M3Y4aeMbIX peanu3anuii, 00pa30BaTeNbHOr0 TNPOeKTa U (QOPMYTUPOBKH IO Ppe3yiIbTaTaM
WCCIAEAOBaHWM,  TPOBEACHHBIX I COIVIACOBaHMS  Xxoaa  paboT B OOCYXICHHSIX
1 00CYXJICHUSIX.

Bnagenne  yHHBepCaJbHBIMH  PeryJATHBHBIMHM  JAeHCTBHAIMHM:  CaMOCTOSITEIbHO
IUIAaHUPOBaTh W Pa3BUBaTh CBOI I103HABATEJbHYIO AKTHBHOCTb, OLIEHUBATh €€ LI M 3aJauH,
KOHTPOJIMPOBaTh M MO Mepe HEOOXOAWMOCTH KOPPEKTUPOBATh MPEANONaraeMblii alrOpUTM
JeWCTBUI NPH BBIIOJHEHUHU MCCIEI0BAHNIN M UCCIIE0OBAaHUY 3a/1a4, Hau0oJiee SKCIIepUMEHTAIbHBIN
CIOCO0 MX pelIeHus ¢ y4ETOM IOIyYeHHUs] HOBBIX 3HAHUN O COJEpPKAHWHU BEIIECTB U MX OILICHKAX;
pa3BUBAETCSA CAMOKOHTPOJIb CBOEH IEATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

IIpenmeTHble pe3yJibTaThl
10 KJIACC

[IpeameTrHsie  pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»  OTPaKaroT:
c(hOPMUPOBAHHOCTH MPEICTABICHUN 0 XUMUYCCKOM COCTABJISIONICH €CTECTBEHHOHAYYHON KAPTHUHBI
MHUpa, POJIM XUMHH B MO3HAHUH SIBJICHUH MPUPOJbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, ¢ QYHKIIMOHATHHOW IPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUs MPAKTUICCKUX 3a1a4 U
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U MPHUPOJHON Cpenie; BIaJcHHE
CHUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN
AJIEMEHT, aTOM, DJIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJia, BAIEHTHOCTb, AJIEKTPOOTPHUIIATETLHOCT,
XUMHUYECKas CBSI3b, CTPYKTYpHasi popMyia (pa3BEpHYyTas U COKpaIIEHHas ), MOJIb, MOJIIpHAs Macca,
MOJIAPHBIA 00BEM, YIIEepOaHBINA CKeNeT, QYHKIIMOHANbHAS TPYIINa, paguKall, U30MepHs, H30MEPHI,
TOMOJIOTUYECKHM psAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA M a30TCOAEpIKAIIUE COCIMHEHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHus oprannueckux BemiecTB A.M. BytnepoBa, 3ak0oH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMHUU; MUPOBO33PEHUYECKHUE 3HAHUS, JIEkKAIME B OCHOBE
MOHUMAHUS TPUIYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJIOTHUYECKUE CBEIACHUS O
CBOMCTBAax, COCTaBe, MOJYyYEeHUH M OE30MaCHOM HCIIOJIB30BAHUM BAKHEHIINX OPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUUECKOU JIEATETLHOCTH YETIOBEKA;

c(OPMUPOBAHHOCTh YMEHHMH BBISIBIATH XapaKTEpHbIE MPHU3HAKU TOHATUM, yCTaHAaBIUBaThb HX
B3aUMOCBS3b, HCIIOIB30BATH COOTBETCTBYIOIIME IOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA H
MpEeBpalIeHU  OPraHWYeCKUX  COEAUHEHMH; CPOPMHUPOBAHHOCTh YMEHHIl  HCIOJIB30BaTh
XUMHUYECKYI0 CHMBOJIMKY JUISI COCTAaBJIIEHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpam€éHHOW) (GOpMyn OpPraHWYECKUX BEIIECTB W YPAaBHCHHH XUMHUYECKUX PEaKIIHi,
M3TOTaBIUBATh MOJEIU MOJIEKYJ] OPraHMYECKUX BEIIECTB I MIUIIOCTPALUU UX XUMHUYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOECHUS;

c(OPMHPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAAICKHOCTh U3YYEHHBIX OPraHUYECKUX BEILECTB
II0 UX COCTaBy M CTPOCHHMIO K OINpPEAEIEHHOMY KJIAcCy/TpyIIie COEAWHEHUH (YrieBOIOpO[HI,
KHUCJIOPOA M a30TCOJEpKalllie COEJUHEHHUS, BBICOKOMOJIEKYISIpHBIE COEIUHEHMS), AaBaTh WM
Ha3BaHMsl o cucrematudecko HomeHkiarype (IUPAC), a Ttakke NpuBOAUTH TpPUBUAIbHbBIE
Ha3BaHMs OTIENbHBIX OPraHMUYECKUX BELIECTB (ITWIEH, NMPOINMWJIEH, AlETUIIEH, ATHJIECHIJIMKOIb,
rIuiepuH, ¢eHon, (opManbAerujl, aueTaabAeru]l, MypaBbUHas KHUCIOTA, YKCYCHas KHCIIOTa,



OJICMHOBAsl KHMCJIOTa, CTEAPUHOBAsl KUCJIOTA, TIIOK03a, (PPYKTO3a, Kpaxmai, IeJUII003a, TIHIIKH);
C()OPMHUPOBAHHOCTb YMEHUS ONPEIEIATh BUIbl XMMUUECKON CBS3M B OPraHUYECKUX COEIUHEHMSX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUSI TPUMEHSTH TOJIOKEHUS TCOPHH CTPOSHUS OPTaHUYECKUX BEIIECTB
AM. bytnepoBa s 00bSICHEHHS 3aBUCUMOCTH CBOWCTB BEILIECTB OT HUX COCTaBa M CTPOCHUS;
3aKOH COXpPaHEHHUS MacChl BEMIECTB; C(HOPMHUPOBAHHOCTh YMEHHM XapaKTEepH30BaTh COCTaB,
CTpoeHHe, pu3ndyeckrue U XUMUYECKUE CBOIMCTBA THUIMYHBIX MPEICTAaBUTENIECH Pa3IMYHbIX KJIacCOB
OpraHMYECKUX BEIIeCTB (MeTaH, OJTaH, OJOTWJICH, TPOMWICH, aleTHieH, Oyraauen-1,3,
MeTunOyTaaueH- 1,3, 6eH305, METaHOI, 3TaHOJI, STUJICHIJIUKOIb, TIMIEPUH, (PeHOI, alleTanbaeru,
MypaBbUHAs U YKCYCHAsl KUCJIOTBI, IJIIOKO3a, KpaxMmal, LEJUII0JI03a, aMHUHOYKCYCHas KHUCIIOTa),
WUTIOCTPUPOBATh TEHETHMUYECKYI0 CBSI3b MEXIYy HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIIHA C UCTIONB30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKU YIJIIEBOAOPOAHOTO CHIPbs (HE(DTH,
MPUPOJAHBIN Ta3, yrojib), crmocoObl MX MepepadOTKU U MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKu; chOPMHUPOBAHHOCTH YMEHHUH MPOBOIUTH BHIYHUCICHUS IO XUMUYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOTMYECTBA UCXOJHOTO BEUIECTBA WJIHM MPOJYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);

chOpPMUPOBAHHOCTh YMEHHM BIaJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX METOJaX HAay4YHOTO
MMO3HAHUS, UCIIOIB3YyEMbIX B XHMHH ITPU U3y4ECHUU BEIICCTB M XUMUYICCKUX SIBJIICHUH (HAOII0IeHHE,
U3MEpEeHHe, HKCIIEPUMEHT, MOJECIUPOBAHKE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHATHST PEIICHUI B KOHKPETHBIX J>KM3HCHHBIX CHUTYAIlUSAX, CBS3aHHBIX C BEHIECTBAMH W HX
MpUMEHEHHEM; CQOPMHUPOBAHHOCTh YMEHUH CcOOJIOAaTh MpaBUiia MOJIB30BAHUS XUMHUYECKOU
nocyno M n1abopaTOpHBIM O0OpPYIOBaHMEM, a TaK)Ke IpaBHJa OOpalleHHs C BEIECTBAMU B
COOTBETCTBUH C MHCTPYKIUSIMHU IO BBITTOIHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUTAHUPOBATH U BBITIONHATH XUMHUECKHI SKCTIEPUMEHT (TpeBpaIieHus
OpraHWYECKUX BEUIECTB TMPU HArpeBaHUM, IMOJTYYEHUE OHTWICHA U HW3YyYEHHUE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIIMN OPraHUYEeCKUX BEIIECTB, JIEHATYypalus OeIKOB NMpU HAarpeBaHUU, [IBETHBIE
peakiuu OEJIKOB) B COOTBETCTBUU C TMpaBWIaMU TEXHUKH O€30MacHOCTH TpH OOpalieHUuu C
BEIIECTBAMH U JTAOOPATOPHBIM O00OPYIOBaHHMEM, TMPEACTABIATh PE3yNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX pEAKIUNA U (OPMYITHPOBATH
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh ~ YMEHHMH  KPUTHUECKHM AHAJIM3UPOBATh  XUMHUYECKYI0  HH(OpMAIUIO,
M0JIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBa MaccoBOil nHopmarnuu, UHTEepHET U 1pyrux);

c(hOpPMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa YKOJOTHUECKU Ie1eco00pa3HOro MOBEACHUS B
OBITY W TPYAOBOM JNEATEIHHOCTH B IEISAX COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH
MPUPOAHON Cpenbl, OCO3HABATh ONACHOCTHh BO3JECHCTBUS HA YKHUBBIE OPraHU3MBI ONPEIEIIEHHBIX
OpraHWYECKUX BEIIECTB, MOHWMas cMmbIca mokazarens [IJIK, mosicHAT, Ha mpuMmepax crmocoObl
YMEHBIIEHUS W MPEAOTBPALLCHUS HMX BPEIHOIO BO3JACHCTBUS HA OpPraHW3M 4YeJOBEKa; s
O00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI: YMEHHE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJAax ITO3HaHUS BEIIECTB U XUMHUYECKHUX SIBICHUW; I CIENbIX M
CJIa0OBUAAIIUX O0yYaIOUINXCA: YMEHHE UCIOIb30BaTh PeIbe(HO TOUEUHYIO CUCTEMY 0003HaYEHU I
J1. Bpaiins nns 3amucu XUMUYecKuX (popmy.

11 KJIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHM4ecKasi XUMUS» OTPaXKaroT:



c(OPMUPOBAHHOCTh TMPEJCTABICHUNA: O XUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBl MHUpA, POJIM XUMHUU B TO3HAHUU SIBICHUN NPUPOIbI, B (OPMUPOBAHUHU MBIILIICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TIpPaMOTHOCTH, HEOOXOJAMMON IS  peIIeHUs
MPAKTUYECKUX 3a/lad M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBbI0 U
MIPUPOAHOM CpeEJIE;

BJIAJICHUE CHCTEMOM XHMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAKOIINE IOHITHUS
(XMMHYECKUI 3JIEMEHT, aTOM, HU30TOI, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYIIa,
MOJIb, MOJIIPHBIA 00BEM, BaJCHTHOCTh, O3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCIICHHUS,
XUMHUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIM4YecKas, BOJOPOJHAs), KpHUCTaUIMYecKas
peméTka,  TUIOBI  XMMHUYECKMX  pEaklUuid,  pacTBOp,  AJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAS JUCCOIMALINS, OKUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW peaKIuu,
XUMUYECKOE pPAaBHOBECHE); TEOPUU M 3aKOHBI (TEOpUS BJICKTPOJUTUYECKOW JUCCOLMAINH,
nepuoanyueckuii 3akon J[.M. MenzaeneeBa, 3akOH COXpaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIICHUS] YHEPTUU TPH XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK
XHMMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAIME€ B OCHOBE MTOHUMAaHUs MPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBICHUH, (DaKTOJOTUYECKHE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJIb30BAHUN BA)KHEUIIUX HEOPraHWYEeCKUX BEHIECTB B OBITY M IPAKTHUECKON
JIeSITeTbHOCTH YeJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUU BBIBIATH XapaKTEpHBIC INPH3HAKK TOHSTHUH, yCTaHABIUBATh HX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLIME IMOHATHS IPH ONMCAHUK HEOPTaHUYECKUX BEILECTB
U UX MpeBpalleHuil; cOPpMUPOBAHHOCTb YMEHHUI MCIOIb30BaTh XUMHUYECKYIO CHMBOJMKY JUIS
cocTaBlieHUs] (OpMyN BEIECTB M YpPaBHEHUH XUMHUECKUX pPEaKLUUH, CHUCTEMaTUYECKYIO
HomeHknarypy (IUPAC) u TpuBHManbpHble Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKUX BELIECTB
(yrapssblil ra3, yriekucibli ra3, aMMuak, rameéHas U3BeCTb, HeraléHas M3BeCTb, IUThEBAs COJa,
MUPUT U ApYyTue);

c(OPMUPOBAHHOCTb YMEHHUH OIpENeisTh BaJEHTHOCTb U CTENEHb OKHUCIEHHUS XUMHUYECKHX
AJIEMEHTOB B COCIUHEHUSIX PA3IIMYHOTO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJIEHTHAas, MOHHAS,
METaJIJINYecKasi, BOJOPOJHAsA) B COEAMHEHHUSAX, THUI KPUCTAUIMYECKOW pPEMmETKH KOHKPETHOIO
BelllecTBa (aToMHasi, MOJEKYNsSpHasi, HOHHAs, MeTa/lIndyeckas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAIICKHOCTH HEOPTaHUYECKHX BEIIECTB MO HMX
COCTaBy K OMNpeAenéHHOMY Kiaccy/Tpynne coeAuHEeHui (TpOoCThie BeIIecTBa — METAIbl U
HEMETaJUTbl, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE TUIPOKCHIBI, COJIN );

c(hOpMHUPOBAHHOCTh YMEHUU pacKphIBaTh CMBICI mepuoanudeckoro 3akoHa JI.M. MenneneeBa u
JIEMOHCTPHUPOBATH €TO0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITUU;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE AaTOMOB XHUMHYECKUX
aneMeHToB 14 nmepuonoB Ilepuoanueckoit cucteMbl xumuyeckux sneMmeHToB J[.M. Menneneena,
UCTIOJB3Yysl TIOHATHUS «S-, P-, U-3JCKTPOHHBIC OPOUTAINY, «IHEPIETUUECKUE YPOBHU», OOBICHSATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMUMHUYECKHX JJIEMEHTOB M UX COCIWHEHUH MO MEepuoaaM Hu
rpynnam [lepuoguyueckoit cucreMsl XuMuueckux aneMeHToB .M. Menaeneesa;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHWE TE€HETHYECKOW
CBSI3M MEXKJY HEOPraHMYECKHUMHU BEUIECTBAMU C IIOMOIIBK) YPAaBHEHHM COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINI;



c(OPMHPOBAHHOCTh YMEHHS KIacCU(PUIIMPOBATH XUMHUUECKUE PEAKIIMU 110 Pa3IMYHBIM MIPH3HAKAM
(4ucity U cOCTaBy pearupyrouiux BEIIECTB, TEIJIOBOMY 3(PEKTy peakiuu, U3MEHEHHUIO CTereHel
OKHCJICHHS 3JIEMEHTOB, 00PaTUMOCTH PEAKILIMH, YUACTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCT, YMEHHUH COCTaBJIATh YPABHEHUS PEAKIMU pa3IU4YHBIX THIIOB, TOJHBIE H
COKpalIEHHbIE YpaBHEHHS peaklUUid HOHHOTO OOMEHa, Y4YUThIBAas YCIIOBUS, MPU KOTOPBIX STH
peaxkuuy UAyT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHHH NPOBOJWUTH PEAKIUH, IOATBEPXKIAIOIINE KAUYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM IIYTEM MOHOB, IPUCYTCTBYIOILLKE B
BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHI PACKPBIBATH CYITHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEaKIIUi
MOCPEACTBOM COCTABJICHHS 3JICKTPOHHOrO OajlaHca STHUX peaklui; CPOPMHUPOBAHHOCTh YMEHHUM
OOBSICHSITh 3aBHUCHMOCTh CKOPOCTH XHUMHYECKOW pEaKIHWHh OT Pa3IMYHBIX (aKTOpPOB; XapakTep
CMCILEHUST XMMHUYECKOTr0 PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHEro Bo3acicTBUs (nmpuHiun Jle
[laTenne);

c(OPMUPOBAHHOCTh YMCHHM XapaKTEePH30BaTh XHMHUYECKHE IPOIECCHI, JIKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJIY4€HUS CEpPHOM KHCIOTHI, aMMHakKa, a Takxke CQOPMUPOBAHHOCTD
MpeCTaBICHUA 00 OOIMX HAy4YHBIX MPUHIUIAX M SKOJOTHYECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIICHHUS C UCIIOJIb30BAHUEM MOHITHS «MaccoBasi J0Js
BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH T'a30B MMPU XUMUYCCKUX PEAKIIUIX, MACChHI BEIIECTBA
win o0béMa ra3oB MO HM3BECTHOMY KOJHYECTBY BEIIECTBA, Macce HIM OO0BEMY OIHOTO U3
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(pdekTa peakiny Ha OCHOBE 3aKOHOB COXPaHEHUS
MacChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS YJHEPTUU;

cOpMUPOBAHHOCTh yMEHUU COONMIOJATh TMPaBHJIA I[IOJIb30BAHUS XUMHUYECKOW TOCYAOH U
JabopaTOpHBIM O00OpPYIOBAaHUEM, a TAKXKE IpaBMiIa OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBIMOIHATh XUMHUECKUI HKCIIEPUMEHT (pa3ioxkeHue
NEPOKCHIa BOJOPOJA B MPUCYTCTBUM KaTalIM3aTOpa, ONPEIEIICHHE CPelbl PACTBOPOB BELIECTB C
MOMOIIBIO YHUBEPCAIBHOT'O MHANKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKON
peaxkiuu, peakiui HOHHOro oOMeHa, KaUeCTBEHHbIE peaklMM Ha cynb(ar-, KapOoHAT- U XJIOPUI-
aHUOHBI, Ha KAaTUOH AaMMOHUS, PELICHHE SKCIEPHUMEHTAIbHBIX 3a7ad no Temam «MeTtamis» u
«Hemeramnel») B COOTBETCTBUM C TNpaBUJIaMU TEXHUKM O€30MAaCHOCTH MpU OOpaIeHUH C
BEIIECTBAMH M J1a0OpaTOpHBIM 00OpYIOBaHMEM, MPEJCTABIATh PE3yJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alucH YpaBHEHUN COOTBETCTBYIOUIMX peakiuil u (HopMynIupoBath
BBIBOJIbI HA OCHOBE 3THX PE3YJbTaTOB;

C(OPMHPOBAHHOCTh ~ YMEHHMH  KPUTHYECKHM  aHAIM3UPOBATh  XMUMHYECKYI0  HH(OpMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MAacCOBO KOMMYHUKaIMK, IHTEpHET U IPYyrux);

c(hOpPMHUPOBAHHOCTh YMEHUU COOJFIOAATh MPAaBHIA YKOJOTHUECKH IIEIeCO00pa3HOTO TMOBEJICHUS B
OBITYy M TPYIOBOM NEATEIHHOCTH B MENSAX COXPAaHEHHUS CBOETO 370POBBS U OKpYKaroIIeh
MIPUPOJHOM Cpepl, OCO3HABATh OMACHOCTh BO3JECHCTBUS Ha JKUBBIE OPTaHM3MBI OIPEACIIEHHBIX
BellecTB, MOHUMass cMbica Tokazatens [1JIK, moscHATh Ha mpuMepax CHOCOObI YMEHbBIICHUS U
MPEIOTBPAMICHUS WX BPETHOTO BO3JCHCTBUS HA OpPraHW3M 4YeJIOBeKa; JUIS OOYJaroIIMXCSA C
OrpaHUYCHHBIMH BO3MOKHOCTAMMU 310POBbs: YMCHUC NTPUMCHATH 3HAHUA 06 OCHOBHBIX JOCTYIIHBIX
METOAAaX IIO3HAHMS BEIIECTB M XUMHUYECKUX SIBIICHHH;, I CJENbIX H  CIA0OBUISIINX



o0yJaromuxcs: YMEHHE HCII0JIb30BaTh PeIbeHO TOUCUHYIO cucTeMy obo3Hauenuii JI. bpaiins s
3aIUCH XMMHYECKUX (OPMYIL.

Conep:kanue y4eOHOro mnpeaMera
10 KVIACC

TeopeTnueckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenmer opraHnyeckod XMMHUM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYEHHUE B IOJyYEHHH
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHUs oprannyeckux coennnenuii A.M. byrneposa, eé
OCHOBHbIE NOJOXKeHUA. CTpyKTypHbIe (DOPMYJIBI OpraHMYecKUxX BemiecTB. ['omororus, usomepus.
XUMHYECKas CBA3b B OPraHNYECKUX COEAMHEHUSAX — OJIUHAPHBIE U KPATHBIE CBSA3H.

IIpencraBnenue o kiaccu(uKaluy OpraHMYecKUX BellecTB. HoMeHKIaTypa opraHu4ecKux
COEMHEHMH (cHcTeMaTHYecKas) U TPUBUAIbHBIE Ha3BaHUS BAKHEHIIMX IMPEACTABUTENIEH KJI1acCOB
OpPraHUYECKUX BELIECTB

JKCIepUMEHTAJIbHbIE MeTO/bl U3y4YeHHs BellecTB M UX NMpeBpalleHuil

O3nakomiieHHEe ¢ oOOpa3llaMd OpraHMYeCKMX BELIECTB M MaTepuajlaMd Ha MX OCHOBE,
MOJIETTMPOBAHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOIIOJACHUE U OMHCAHUE JEMOHCTPALIMOHHBIX
OIBITOB IO MPEBPAIIEHUI0 OPraHUYECKUX BEIECTB IPU HarpeBaHWM (IUIABJICHUE, OOYIJIMBAaHHUE U

TOpPEHHUE).
YriaeBogopoabl
AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psa. MeraH W 3TaH — npocTeninue

IIPEJICTaBUTEIIN AJIKaHOB: (pU3HUECKUE U XUMUYECKHE CBOMCTBA (peaKLuy 3aMELIeHUs U
TOpPEHMS), HAX0XAEHNUE B IPUPO/JIE, OTYyUEHHE U TPUMEHEHHE.

AJKeHBI: COCTaB U CTPOCHHUE, FOMOJIOTMUECKHUN DPsii. DTWIEH U NPONWIEH — IpOCTEHIIne
MPEJCTaBUTENIN AJKCHOB: (PU3MUECKHe M XHMHUYECKHE CBOWCTBAa (pEeakuuu THIAPHUPOBAHUS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJTUMEPU3allii ), MOJTydeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaXHEHIIHE XUMHYECKUE
cBOMcCTBa (peakuus noauMepusanun). [lonryuyeHre CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUM psifl. ALIETUIEH — MPOCTEHIINM
IPEJCTaBUTENIb AJKHHOB: COCTaB, CTpPOeHHME, (U3MYECKHEe W XHMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMS] ), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocra, cTpoeHue, (QU3MUECKME M XUMHUYECKHE CBOMCTBa (peakuuu

raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIy4YeHHE M MpUMEHEHHe. TOoJIyoJsl: cOCTaB, CTPOECHHE,
¢u3nyeckre U XMMUYECKHUE CBOMCTBA (peaklMM TajloreHupOBaHMs U HUTPOBAHMA), MOJyYEHHUE U
npuMeHeHne. TOKCHYHOCTh  apeHoB. ['eHermyeckas CBA3b  MEXAYy  YIJIEBOJOPOJAMH,
MIPUHAJIEKANTMMU K Pa3IUYHBIM KJIacCaM.
[IpupoaHble UCTOYHUKHU YIII€BOJOPO10B. IIpupoanblil ra3 u nonyrHele HeQTsHbIE ra3bl. Hed1s n
e€¢ mpoucxoxaeHue. CrocoObl mnepepabOTKM HePTH: TMEpPeroHka, KPEeKUHI (TepMHUYECKHIA,
KaTaJuTH4ecKuil), muponus. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yrosb U MpOayKThI €ro NepepadoTKH.

JKCNepUMEHTAJIbHbIe MeTO/bl U3yUYeHHsl BelllecTB U UX NMpeBpalleHuil

O3nakomiieHHe ¢ oOpa3lamM IUIacTMacc, KaydykoB W pe3uHbl, Koiutekuuu «Hedte» un
«Yronby», MOAECIHPOBAHUE MOJEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEACHUE
MPAaKTUYECKON pabOTHI: MOTyUYEeHUE STUIIEHA U U3YUYEHHE €ro CBOMCTB.

PacuérHble 3a1a4n

Bbruuciienus mo ypaBHEHUIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOJINYECTBA UCXOAHOTO
BElIeCTBa UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamue opranudeckue coelMHeHUs

[IpenenpHble OAHOATOMHBIE CHHPTH.. METaHON M 3TaHOJN: CTPOEHHUE, (UIUYECKUE U
XMMHYECKHE CBOMCTBa (peakUuu C AaKTUBHBIMH MeETaJUlaMH, TaJOr€HOBOJOPOJAaMHU, TOpPEHHE),



IpuMeHeHne. BogopoaHele CBsI3u MEXay MOJIEKYJIaMH CIIUPTOB. J{eficTBME MeTaHOJa M 3TAHOJIA Ha
OpraHM3M YeJIOBeKa.

MHoroaToMHbI€ COUPTHL. DTUJICHTIIUKOIb U TIUIEPUH: CTPOCHUE, PU3UUECKUE U XUMHUYECKHUE
CBOICTBa (B3aMMO/JICICTBUE CO IIETIOUYHBIMHI METAJUIAMU, KaUeCTBEHHAs Peakiusi HA MHOTOAaTOMHbIE
cnupThl). JlelicTBUe HA OpraHu3M yesnoBeka. [IpuMeHeHre rimnepuHa u TUIICHTJIUKOJISL.

@DeHol: CTpOoeHHUE MOJIEKYJbI, PU3NYECKUe U XUMHUYECKHe CBOiicTBa. TOKCHYHOCTH (heHoa.
[Tpumenenue peHona.

Anbaerubl u kemoHwsl. DopMalbIETUI, alleTadbACTUI: CTPOCHHE, PU3NUECKIE U XUMHYECKHE
CBOMCTBAa (pEaKIMM OKHUCIEHUS U BOCCTAHOBJICHHUS, KAaYECTBEHHbIE pPEAKLUH), IOJIy4€HUE U
MIPUMEHEHHUE.

Ayemon: cmpoenue, usuueckue u xumuieckue ceotcmea (peakyuu OKUCIeHus u
80CCMAHOGIeHU), NOJLyYeHUe U NPUMEHEHUE.

OIHOOCHOBHBIE TMpEaeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAsi M YKCYCHasi KHCIIOTBI:
CTpoeHHe, (PU3NYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA, oOIMe Ui Kjacca KHUCIOT, peakuus
sTepuUKaAMK), TMOodydeHne u npuMeHeHne. CTeapuHOBass W OJEHHOBAs KHCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX
MOIOIIEE ACUCTBUE.

Crnoxuble 3¢uUpbl Kak MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornaeckas posib KUPOB.

VYrneBoabl: coctaB, KiaccupuKalus yrieBoaoB (MOHO-, TU- M mojucaxapunbl). ['moko3a —
MPOCTEHIINIA MOHOCAXapua: OCOOCHHOCTHM CTPOEHHS MOJIEKYJNbl, (PU3UYECKHME M XUMHYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMMua4HbIM PacTBOPOM OKCHJIA
cepedpa(l), BoccraHOBICHHE, OpOXEHHE TIIOKO3bI), HAXOXJACHHWE B TPUPOJE, NPUMCHCHHE,
6uonorudeckas poib. dotocunTes. PpyKTO3a KaK U30MEP IITFOKO3BI.

Caxapo3za — npedcmasumeinb OUCaxapuoos, 2UOPOIU3, HAXOHCOeHUe 8 NPUPOOe U NPUMEHEHUe.

Kpaxman u memitonosa kak npupofHbie moiuMepbl. CTpoeHHe KpaxMmana M LEJUTIONIO3BI.
duznyeckre 1 XMMHUYECKHE CBOICTBA KpaxMmaina (TUIpOoIn3, KaUeCTBEHHAsl peaKklus ¢ HOJOM).

JKCNEPUMEHTAJIbHBIC METObI H3Y4YCHHUS BEIEeCTB M UX NPeBPalIeHHil

[IpoBenenue, HaOMIOAEHME U OMHCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
KayeCTBEHHbIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OkHciIeHHe dTaHona okcuaoMm Meau(ll)),
MHOT'OATOMHBIX CIUPTOB (B3auMmojeicTBue riuiepuHa ¢ ruapokcuaom meau(ll)), ampaernmon
(oxuceHne aMMHUadYHbIM pacTBopoM okcuza cepedpa(l) u ruapokcunom meau(Il), B3aumoneiicreue
Kpaxmajia c H0JI0M), IPOBEICHNE PAKTUUECKON padOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3amaun

Bbruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYeCTBa UCXOAHOIO
BEIIECTBA MJIU MPOJYKTA PEAKILMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3oTcoaep:xalye OpraHnyecKne CoeANHeHUs!

AMuHBI. MeTHliaMUH M aHWJIMH: COCTaB, CTpOeHHE, (PU3MUECKHEe M XUMHUYECKHE CBOWMCTBa
(ropeHue, B3aUMOJICHCTBUE C BOJIOM U KUCIIOTAMU).

AMUHOKHUCIIOTHl KaKk aM@oTepHble OopraHuueckue coeAuHeHus. dusznueckue U XUMHUYECKHE
CBOWCTBAa AaMMHOKHUCIOT (Ha NpuUMepe TIJIMIUHA). buojornueckoe 3HauYeHHE aMHHOKHUCIIOT.
ITentuaer.

benkn kak mNpupoAHbIE BBICOKOMOJEKYJSApHBIE coenuHeHus. llepBuuHasi, BTOpUYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa O€NKOB: THAPONU3, JEHaTypalus,
KayeCTBEHHBIE pEaKIMy Ha OEJIKH.

JKCNepUMEeHTAJIbHbIe MeTO/bl U3YyUYeHHsl BelllecTB M UX NMpeBpaleHuil

HaGntogeHne M omucaHue JEMOHCTPALMOHHBIX ONBITOB: JEHATypauuss OeNKOB IpH
HarpeBaHuu, [IBETHbIE PEaKIIUU OEJIKOB.

BbicokomonekyIsipHbIe COeIUHEHHSA

OCHOBHbIE TIOHSITUS XHUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENIEHb NOJUMEPU3ALINH, CPEIHASA MOJIEKYyIsipHas Macca. OCHOBHBIE METObI
CUHTE3a BBICOKOMOJIEKYJISAPHBIX COSIUHEHUN — MOJIMMEpPU3altsl U MOJIUKOHACHC Al



IInacmmaccol (nonusmuieH, noaunponuiet, NOJUSUHUIXIOPUO, noaucmupon). Hamypanvuoiii
u cuHmemuyeckue Kayuyyku (O0ymaoueHoguvlil, XI0pONPEeHO8blll U U30npeHoswlil). Bonokua:
Hamypaivhvle (XJI0NOK, Wepcmy, WENK), UCKYCCMBEHHble (ayemamHoe B0J0KHO, BUCK03a),
cunmemuyeckue (Kanpou u 1a6cam).

JKCNePUMEHTAIbHbIE METO/IbI H3YUYeHHsI BEleCTB H UX MpeBpalleH it

O3HakoMJyieHHEe ¢ 00pa3laMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Me:xnpeaMeTHble CBSI3H

Peanuzanust MeXnpeaMETHBIX CBSI3€M MpU HM3Y4YEHUM oOpraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISICTCSI Yepe3 HCIOJIb30BaHWE KaK OOIIMX EeCTECTBCHHO-HAYYHBIX TMOHITHHA, TaK U
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIS1 OTJICIbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTecTBEHHOHAYYHBIC TIOHATHUS: SBIICHUE, HAYYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHUHTE3, Kiaccuukaius, MNEepUOJUYHOCTb, HaONIOEHUE, H3MEPEHUE, HKCIEPUMEHT,
MO/ICIIUPOBAHUE.

®duszuka: marepusi, SHEprusi, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPreTUUYECKHI YpOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEMICCTBA, (DM3MUCCKHUE BEIUYMHBI M CITUHUIIBI UX
HU3MEpeHUsl.

buonorusi: knerka, opranmsM, Ouocdepa, oOMEH BelmIeCTB B OpraHu3me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBObL, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHEpaIbl, TOPHBIC TIOPO/IBI, MTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHosorys: NUIIEBbIC MPOAYKTHI, OCHOBBI PALIMOHATBHOTO TUTAHHUSI, MOIOIIIHE
CpEeICTBA, IEKAPCTBCHHBIC M KOCMETUYCCKHUE TIPENapaThl, MATEPHAIIbI U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

OO0mas 1 HeOpraHu4vecKasi XuMus

Teopernyeckne 0CHOBBI XUMHUH

XuMudeckuit aneMeHT. ATom. Snpo aroma, H30TOMBI.

DnekTpoHHas: 000JI0UKa. DHEPreTUYECKUE YPOBHHU, TIOAYPOBHU. ATOMHBIC OpOHUTaNH, s-, P-, d-
asieMeHTbl. OCOOEHHOCTH paclpeieeHUs 3JEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBbIX
YeThIPEX MEePUOI0B. DJIEKTPOHHAS KOHPUTypalns aTOMOB.

Ilepnonnueckun  3akoH u  Ilepuoguueckas  cucreMa  XMMHUYECKUX — JJIEMEHTOB
. U. MenneneeBa. CBsizb nepruoguveckoro BocnaneHus u llepuonnyeckoil cucteMbl XUMHUYECKUX
anemeHToB JI. 1. MenneneeBa ¢ COBPEMEHHOW TEOPHEH CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUN CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX OJMHAKOBBIX MPOCTBIX M CIOKHBIX
IpYyMI 110 TPYIIIAM U MEpUoaM. 3HAUYEHUE IEPUOINYECKOTO PA3BUTHS HAYKH.

CrpoeHnue BemiecTBa. XUMHUYECKas  CBA3b. BUAbl  XMMHYECKOM  CBA3M  (KOBaJIEHTHAast
HEeMnoJsipHast M TOJIApHas, WOHHAas, MeTajuinyeckas). MexaHu3Mbl 00pa3oBaHMs KOBaJEHTHOU
XUMHYECKON (oOMeHHBI# CBSI3H " JIOHOPHO-aKIENITOPHBIN). Bogopoanas
CBsA3b. BaseHTHOCTB. DekTpooTpuLaTenbHOCTh. [IoBBIIEHHOE  OKMCiIeHHEe. OHBI: KAaTHOHBI U
AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHMS. 3aKOH IIOCTOSTHCTBA COCTaBa
BellecTBa. TUINBl KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTB MpuUOOpeTaeTcs OT THIIa
KPUCTAIUIMYECKON PEIIETKH.

[lonsaTe o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJIOMIHBIE pacTBOPBL. MaccoBas a0
BEILECTBA B pacTBOpE.

Knaccudukanus HEOPraHUYECKUX coennHeHuil. Homenkimarypa HEOPraHUYECKUX
BellecTB. I eHeTnyeckas CBsI3b HEOPraHUYECKUX BEILECTB, IPUHAJICIKAIUX K KIIACCy.

Xumunyeckass peakuus. Kiaccupukanus XUMHYECKMX pEaKIUil B HEOPraHMYecKol H
OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHMUS W IpPEBpalllCHUs
SHEPTUU NPU XUMUYECKUX PEAKIUAX.

CKOpOCTb peakiuy, ee peakiiy OT pa3Iu4YHbIX (PAKTOPOB, OOpPATUMBIE PEAKIMH. XUMHUYECKOE
paBHOBecue. DAKTOPHI, BIMSAIONIME HA COCTOSAHME XUMHUUYECKOro paBHoBecus. [Ipunuun Jle
[Tarensbe.



Onexkrponutuyeckas auccounanus. CuinpHble W cnadble  anekTponuThl. Cpena  BOAHBIX
pPacTBOPOB BEILECTB: KACIasi, HEUTPaJIbHAs, IIEJI0YHAsl.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

JKCIepUMEHTAIbHbIE METO/bl M3y4YeHHSl M HX INpeBpAalleHUsi: JISMOHCTpalus TaOJIuIy
«Ilepuoguyeckas cucrema xumudeckux osvieMeHToB JI.MI. MenpeneeBay, u3ydeHue MoOJeENeH
KPUCTANIMYECKUX PpEIIETOK, HAOJIOJEHHE W ONUCAaHHE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX
OIBITOB (pa3joKEHUE NEPOKCHIA BOAOPOJA B NMPUCYTCTBUU KaTallu3aTopa, ONPEICIICHUE CPENbl
pPacTBOPOB BEIIECTB C IOMOILBIO YHMBEPCAJIBHOIO MHIMKATOpa, PEAaKLHMHW HOHHOIO OOMEHa),
MIPOBE/ICHUE MPAKTHUECKON paboThl «BrnusiHue pa3nuyHbIX (JaKTOPOB HA CKOPOCTh XUMHUECKOM
peakuum.

Pacuérnble 3agayu. Pacu€rbl 1o ypaBHEHHAM XHMHMYECKUX peEakluil, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOIb30BAaHUEM IIOHATHUS «MACCOBAst 10JIs BELLECTBA.

Heoprannueckas xumus

Hewmerannsl. [lonoxenue HemerauioB B Ileprogudeckoil cucTteMe XMMHMYECKHX JJIEMEHTOB
J.M. MenneneeBa W OCOOCHHOCTH CTPOCHHSI aTOMOB. (DuU3MUYECKHE CBOWCTBA HEMETAILIOB.
Annotponus HeMeTauIoB (Ha MpUMepe KUciIopoa, cepsl, pocdopa u yriepoaa).

XUMUYECKUE CBOWCTBA BAXHEWITUX HEMETAUIOB (TaJIOTEHOB, Cepbl, a3ota, Qocdopa,
yriepoga U KpeMHHs) U UX COCIUHEHUN (OKCHJIOB, KUCIOPOJACOJEPKALIUX KUCIOT, BOJOPOIHBIX
COCJIMHECHHU ).

IIpumeHeHne BaXHENIINX HEMETANIOB M UX COEIUHEHUM.

Meramnsl. [lonoxenue meramnoB B [lepuoaudeckoil cucremMe XUMHUYECKUX 3iaeMeHTOB [[.1.
MenneneeBa. OcoOEHHOCTH CTPOEHHsI 3JEKTPOHHBIX 000J04YeK aroMoB MeTauioB. OOmme
¢usnveckne cpoiicTBa MeTawioB. CIaBpl METAUIOB. ODJEKTPOXUMHYECKHH Psii HANPSHKCHUN
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUM, KaJIU, KAJIbIIMH, MarHui, allOMUHUMN,
LIUHK, XpOM, XKeJe30, Me/ib) U UX COCTUHEHUH.

O6mme crmocobsl TonydeHus: MeTaoB. Memannypeus. Kopposus memannos. Cnocobul
3awumol om Kopposuu. Ilpumenenue memannos 6 oblmy u mexHuxe.

JKCNepUMEeHTAJIbHbIE MeTO/bl U3yYeHHs BelleCTB M UX NpeBpalleHu .

W3yuenne komnekuun «MeTtaquibl M CIUIaBbl», 00OpasloB HEMETAJIOB, pELICHHE
AKCIIEPUMEHTAJBHBIX 3a]a4, HaOIIOJCHHE M OIHCAaHUE JEMOHCTPALMOHHBIX U JIaOOpaTOPHBIX
OIBITOB  (B3aMMOJEHCTBHE THJIPOKCHAA AIIOMHUHUS C pacTBOpaMH KHUCIOT M  LIEJOYeH,
KAaueCTBEHHbIE PEAKI[MN Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3agaum. Pacu€rel Maccel BemecTBa WiIM 00bEMa Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OJTHOTO U3 YUACTBYIOLIUX B PEAKIIMU BELIECTB, PacUEThI
Macchl (00b€Ma, KOJIMYEeCTBAa BELIECTBA) MPOAYKTOB DPEAKLMU, €CIIM OJHO W3 BEIIECTB HMEET
IIPUMECH.

XUMUA U )KU3Hb

Ponp xumum B oOecrie4eHHH 3KOJIOTMUECKOM, YHEPreTUYECKOW W THIINEeBOM O€30MacHOCTH,
pa3BUTHN MeAULIMHEL. [[oHATHE 0 HAYYHBIX METO/AaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKLUH.

[IpencraBienuss 06 OOMMX HAYYHBIX MPUHIHUIIAX MPOMBIIJIEHHOTO MOJIYYE€HUS Ba)KHEHIINX
BEILECTB.

UYenoBek B MuUpE BEIIECTB M MaTEpPUAIOB: BaXXHEHUIINME CTPOUTEIBHBIE MAaTEpUabL,
KOHCTPYKLIMOHHBIE MaTe€pUalbl, KpPacKH, CTEKJIO, KEpaMHMKa, MaTephalbl s JJIEKTPOHMKH,
HaHOMAaTepHalibl, OpraHM4YeCcKUe U MUHEpaIbHbIE y10OpEHUS.

X¥MHA U 310pOBbE UEIOBEKA: IIPAaBUJIa UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MIPENApaTOB, IpaBuiIa
0€30macHOTO MUCIOJIB30BaHUS MTPENapaToB OBITOBONM XUMHUHU B TIOBCETHEBHOM JKU3HM.

MexnpeamerHblie CBA3U

Peanuzanus MexnpeaMeTHbIX CBSI3eW MPU U3y4YEHUU OOIed W HeopraHuueckod xumuu B 11
KJIacce OCYILECTBIIECTCS Yepe3 MCIOJIb30BaHHE KakK OOIIMX €CTeCTBEHHOHAYYHBIX MOHATHH, Tak U
MTOHSATUH, SBIIAIOIIMXCA CHCTEMHBIMH JUISI OTJAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTecTBeHHO-HAYYHbIC MOHSITHS: HAYYHBIH (DaKT, THUMOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, KiacCupUKAMsa, TEPUOIUIHOCTh, HAOIIOEHUE, OKCICPUMEHT, MOJCIUPOBAHUE,
HU3MEpPEHHUE, SIBICHUE.

dusmka: Marepus, SHEPrus, Macca, aToM, >JEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOII,
pPaIMOaKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKH YpOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHHE BEIEeCTBa, PU3NUECKHE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opranu3M, SKocucTema, onocdepa, Makpo- 1 MUKPOIIIEMEHTHI, BUTAMUHBI,
0OMEH BEIIIECTB B OpPraHU3Me.

I'eorpadus: MuHEpabl, TOPHBIC TIOPO/IBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHoMOTHA: XUMHUYECKash MPOMBIILICHHOCTh, METAJUTYPIHsl, MPOU3BOACTBO CTPOHUTEIIBHBIX
MaTepuaos, CEIbCKOXO03SUCTBEHHOE MIPOU3BOICTBO, MUIIeBas MIPOMBIIIIIEHHOCTb,
(dhapmareBTHUECKas MPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX MPENapaToB, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAs! TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUU

BbinoJ/iHeHHE MPAKTHYECKOIl YACTH MPOTrPaMMbI

10 knace
[Tpaktuueckas pabora Ne 1. «[lonyueHue sTuIeHa U U3YYEHUE €TI0 CBOMCTBY.
[IpakTuueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOUM KHUCTIOTBI».
YPpoKH KOHTPOJISI: KOHTPOJIbHBIC pabOThI — 2; UTOTOBast padora - 1

11 kaacc
[IpaxTuueckas padora Ne 1. «BnusiHue pazauuHbIX (aKTOPOB HA CKOPOCTb XUMUYECKON PEAKITUM.
[IpakTuueckast pabota Ne 2. «PelieHne s3KkCiepUMEHTaNbHbBIX 3a/1a4 10 TeMe «MeTauibly.
[TpakTuueckas padota Ne 3. «Pemienne skcriepuMeHTAIBHBIX 3a1a4 110 TeMe «HemeTamby.
YPpoOKH KOHTPOJISI: KOHTPOJIbHBIC pabOThI — 2; UTOTOBast padora - 1



TemaTnyeckoe NIAHUPOBaHUE, B TOM YHCJIe C y4eTOM padoyeil MporpaMMbl BOCIUTAHMS, C YKa3aHUEM KOJMYeCTBa
4acoB, OTBOAUMbIX HA OCBOEHHE KAXKI0H TeMbl

10 ky1ace
Ne | Tema ypoka | BocnuTaTenbHplii noTeHIMAN | 90P | KonmuuecTso uacos MHara
Teopernueckne 0CHOBBI OpraHuyeckoii xumuu (3 1)
1 IIpenmer opraHuyeckoil XUMHHM, € BO3HHUKHOBEHUE, | L[eHHOCTHOE OTHOIICHHE K https://lesson.academy- 1
pa3BHUTHE U 3HAUYCHHE OTEYECTBEHHOMY Hay4YHOMY HaCJICAHIO content.myschool.edu.ru/lesson/
MePeIOBBIX JOCTHKEHUN U OTKPBITUN B a9f3d191-5ele-4e24-ac02-
XUMUH efb16fa49f6a
2 Teopust CTpOCHUS OpraHWYECKHX coenuHeHHUH A. M. | AKTUBU3AIMS [MO3HABATEIILHOM https://lesson.academy- 1
BytiiepoBa, €€ OCHOBHBIC TIOJIOKEHHUS JIeATEIBHOCTH 00YJarOIIHXCS, content.myschool.edu.ru/lesson/
(hopMHpOBaHHE HABBIKOB camocTosTeapHOM | €935a58¢c-ab0e-4¢59-9dcf-
paboTHI ¢ y4eOHBIMU TEKCTAMHU 20517ae4b52e
3 [IpencraBnenue o kimaccudukanuu opraHundeckux | GopMUpOBaHUE 3aHHTEPECOBAHHOCTH B https://lesson.academy- 1
BemectB. Howmenknmarypa (cucremMaruueckas) U | Hay4HBIX 3HaHHSX 00 YCTPOHCTBE MUpa content.myschool.edu.ru/lesson/
TPUBHAIIbHBIC HA3BAHUSI OPraHMIECKUX BEIIECTB 726ee099-e1a9-410f-b8be-
b4ch589aeadl
Yraesogopoast (13 u)
4 AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHUYECKUH PsIIT dopmupoBaHue npeacTaBIeHUH 00 https://lesson.academy- 1
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTH content.myschool.edu.ru/lesson/
HPUPOIHI 258ddc06-ec23-473c-bh3d7-
ed82fcaddd02
5 MertaH 1 9TaH - IPOCTENIINE MPEACTABUTENH ANKaHOB | DopMHUPOBaHUE 3aHHTEPECOBAHHOCTH B https://lesson.academy- 1
HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MHpa content.myschool.edu.ru/lesson/
4da31505-652d-4916-9e7c-
56e88b39bb24
https://lesson.academy-
content.myschool.edu.ru/lesson/
9641927f-bbc8-44b9-b3ea-
8la2be75c47a
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBONCTBA DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy- 1
Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/
4038171e-4158-4bd1-ae98-
18dc1cfb9399
7 DTHJICH U MPOIMICH - MPOCTEHIINE MPEICTaBUTEIH CobnroneHue npaBuil 6€30MaCHOCTH MPH https://lesson.academy- 1
AIIKEHOB obparieHru ¢ XUMHYECKUMH BelecTBaMu B | content.myschool.edu.ru/lesson/
OBITY ¥ peabHOM KHU3HH 05ab5925-ba8e-499e-840b-
70b5e8db71ae
8 MpakTuueckas padora Ne 1. «Iloayuenne 3rmiieHa | CoOnoneHne MpaBrIl I0JIb30BAHUS https://lesson.academy- 1

U M3yYeHHE ero CBOMCTB» XUMHYECKOH MOCYI0H B 1a00paTOPHEIM

content.myschool.edu.ru/lesson/
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https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

00opyioBaHUEM, ITPaBUII OOpAILCHUS C
XUMHMYECKHMHU BEIIECTBAMU B
COOTBETCTBHUH C HHCTPYKIHAMHU

53cd2379-2a45-43b1-9f67-
7ebcdaf03ce0

9 Ankanuensl. byraauen-1,3 u metunbyranuen-1,3. DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
[MosyueHre CUHTETHYECKOTO Kay4ayKa U Pe3UHBI HAY4YHBIX 3HAHUSIX 00 yCTPOUCTBE MHUPa content.myschool.edu.ru/lesson/
6df23393-6f08-4b9f-ae01-
2983ph95h854a
10 | ANKHHBIL: cOCTaB U OCOOCHHOCTH CTPOCHHUSI, DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
TOMOJIOTHYECKHH Psifl. ALCTUIIEH — MPOCTEHIIHIA HAY4YHBIX 3HAHUSIX 00 YCTPOUCTBE MHUPa content.myschool.edu.ru/lesson/
MPE/ICTABUTEIh AKHHOB 05c9a929-6741-4d7c-84b5-
009292468356
11 BbrunciieHust o ypaBHEHHUIO XUMHYECKOW peaKInu Pa3BuTHe yMeHHs CAMOCTOSATEIBHO https://lesson.academy-
BBIOUpATH CIIOCO0 perieHus yaeOHo- content.myschool.edu.ru/lesson/
M03HABATENHHOM 3a1a4H. 7dada027-8448-418f-b416-
fbaledd4ab6d
12 | Apewnsl: 6eH3011 ¥ TOTYOI. TOKCHYHOCTH apEHOB dopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa content.myschool.edu.ru/lesson/
d86d7d00-d5b4-491d-aded-
c3ddal9feef4
13 | I'eHeruueckas CBsI3b YIIIEBOJOPOIOB, DopMHUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
MPUHAICKAIUX K PA3IUYHBIM Kllaccam HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MHPa content.myschool.edu.ru/lesson/
Pa3BuTHE YMEHUS CAMOCTOSITEIILHO 6c919641-7956-4130-b1fd-
BBIOMPATH CIIOCO0 pelieHust yueOHo- c7e71db395d7
[O3HABATEIBHOM 3a/1aUH.
14 | Tpupo/HbIe HCTOYHUKHU YrIEBOAOPOIOB: IPUPOIHBIH | DopMHUpOBaHKE MPEICTABICHHUN 00 https://lesson.academy-
ra3 ¥ IOy THBIC HeTAHBIC Ta3bl, HEYTH U IPOTYKTHI OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS content.myschool.edu.ru/lesson/
e€ mepepaboTKu TPHPOJIBI 99557abe-2221-43e0-97hb8-
983de535c44d
15 | IpupoaHble HCTOYHHUKH YIIIEBOAOPOIOB: MPUPOAHEIH | DOpMHUPOBAHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
ra3 ¥ IOy THBIe HeTAHBIC Ta3bl, HEYTH U IPOTYKTHI HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa content.myschool.edu.ru/lesson/
e€ mepepaboTku 99557abe-2221-43e0-97hb8-
983de535c44d
16 | KourpoasHasi padora Nel no pasueny Pa3BuTHE HaBBIKOB CAMOKOHTPOJIS https://lesson.academy-
«YT1€BOIOPOABD) content.myschool.edu.ru/lesson/
6abf1680-4eb5-46f2-8ea5-
44d63cccf518
Kuciopoacoaepskamue opranndeckue coequnenus (13 v)
17 | AHanu3 KOHTPOJIBHOI PabOTHI. ®dopMupoBaHHEe 3aMHTEPECOBAHHOCTH B https://lesson.academy-

HpGIICJ'II)HI)Ie OAHOATOMHBIC CITUPTHI: METAHOJI U
9TaHOJI. BOI[OpOHHaH CBA3b

Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHUpa
CoGimozienue npaBmil 6€30MaCHOCTH IPU
O6paH.IeHI/II/I C XUMHYCCKHUMHU BCUICCTBAMU B
OBITY M peasIbHOM KU3HU

content.myschool.edu.ru/lesson/
5439c18b-7440-4b6f-bf84-
c04fad71694f
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https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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18

MHoroatoMHbIe CIIUPTHBL: STUJICHIJIUKOJIb U INTUIICPUH

DOopMHUPOBAHUE 3aUHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpPa

https://lesson.academy-
content.myschool.edu.ru/lesson/
461aa9c8-c0ef-4827-a8e5-
d12a0bedc826

19 | ®enon: cTpoeHHe MONEKYJIbI, HU3HUECKHE U DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

XMMHUUYECKHE CBOMCTBA, IPUMEHEHHUE HAY4YHBIX 3HAHUSX 00 YCTPOUCTBE MHUpa content.myschool.edu.ru/lesson/
649883h8-7c5f-4f16-896e-
10a2278b08f1

20 Anpaerunsl: popManbaerua U aneranpaeru. Aueton | ®opMupoBaHHe MpeACTaBICHHN 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHSI content.myschool.edu.ru/lesson/
MPUPOJIBI 86640b319-0ba3-4945-b076-
ch7ae5858b90
21 | OaHOOCHOBHBIE TPEEIIbHBIE KAPOOHOBBIE KMCIIOTHI: dopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

MypaBbUHAS U YKCYCHAst HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa content.myschool.edu.ru/lesson/
b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d

22 | Ilpakruueckasi padora Ne 2. «CBoiicTBa pactBopa | CoOitofieHue mpaBui 0€30IMaCHOCTH IPH https://lesson.academy-

YKCYCHO# KHCJI0TBD) o0palleHnu ¢ XMMUYIECKUMH BetecTBamu B | content.myschool.edu.ru/lesson/

OBITY U peabHOM KU3HH 9834d408-386d-444a-8de3-
Pa3BuTHe uHTEpEca K MPAKTHYECKOMY 7efba8b98cdb
OPUMEHEHHIO 3HAHUN

23 | CreapuHOBas U OJICMHOBAsI KHCIIOTHI, KaK DopMHUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

MPE/ICTABUTEIH BBICIINX KapOOHOBBIX KUCIOT HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHUPA content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

24 | MbDta KaK COJTH BBICIIMX KapOOHOBBIX KUCIIOT, UX DopMHUPOBaHHE 3aHHTEPECOBAHHOCTH B https://lesson.academy-

MOIOIIIEE IEHCTBIE HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUPa content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

25 | CnoxHble 3UpPBI KaK TPOU3BOIHBIE KAPOOHOBBIX DopMUpOBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

KUCIOT. [ MApOIN3 CIIOKHBIX 3GUPOB HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHpa content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

26 | XKupsl: rupponus, npuMeHeHue, Guoornueckas posib | GopMHUpOBaHUE 3aUHTEPECOBAHHOCTH B https://lesson.academy-

JKHPOB Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

27 | YrueBogsl: coctas, Kiaccudukanys. Baxneie DOpMHUPOBaHUE 3aUHTEPECOBAHHOCTH B https://lesson.academy-

IIPE/ICTaBUTENH: TIII0K03a, (PpyKTO3a, caxapo3a Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/
709ce43a-deb6-4281-963b-
01d2e212d4d0

28 | Kpaxmai v 1es1Ir0103a KaK IMPUPOIHBIE TOJHUMEDHI PasBuTHe HHTEpECA K MPAKTHYECKOMY https://lesson.academy-
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MPUMEHCHUTIO 3HAHUUI

content.myschool.edu.ru/lesson/
690fbb76-f94a-4f77-bbbe-

3d3ae748f716

29 | KonrpoJabHasi paGora Ne2 o pa3zneiy Pa3BuTHEe HaBBIKOB CAMOKOHTPOJIIS https://lesson.academy- 1
«Kucaopoacoaepxkauiue opraHnyecKmne content.myschool.edu.ru/lesson/
CoeMHEeHU 5a9e4cc3-f4e9-4b8f-a40f-

c9fe7c9cabf8

https://lesson.academy-

content.myschool.edu.ru/lesson/

66a7bd94-2bch-4ec7-b7c7-

£f893919d25a
A3oTcoaepakaniue opranuieckue coegunerus (3 4)

30 | AHanu3 KOHTPOJBHOU pabOTHI. dopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy- 1
AMUHBL: METUJIAMKH M aHUJIHH HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUPa content.myschool.edu.ru/lesson/

0c608a59-4c69-4481-839€-
9205f201b73e

31 | AMUHOKHUCIOTHI Kak aM(OTepHbIE OPraHUYECKHE LlenHocTHOE OTHOIEHKE K cOOCTBeHHOMY | https://lesson.academy- 1
COCIMHEHUS, UX OMOIOTHYECKOE 3HaYeHHE. [lenTuapl | 3A0pOBbBIO content.myschool.edu.ru/lesson/

c2f2f3d7-43d1-4873-ace0-
78eca6009628

32 | Benku Kak MPUPOIHBIE BEICOKOMOJIEKYIISIPHBIE IlenHocTHOE OTHOMIEHHE K coOcTBeHHOMY | hifps://lesson.academy- 1
COEIMHEHUS 3I0POBBIO content.myschool.edu.ru/lesson/

Pa3BuTHe uHTEpeca K MPAaKTHYECKOMY c2f2f3d7-43d1-4873-ace0-
MPUMEHECHUIO 3HAHUHA 78eca6009628
BbicokomoJiekyJisipHble coequHeHus (2 1)

33 | OcHOBHbIE MOHSTHS XUMUHU BHICOKOMOJICKYIISIPHBIX AKTHBH3AIHS TO3HABATEIILHON https://lesson.academy- 1
coequHeHui. OCHOBHBIE METOBI CUHTE3a JIEATENLHOCTH 00YYaArOIUXCS, content.myschool.edu.ru/lesson/
BBICOKOMOJIEKYIISIPHBIX coeanHeHui. [TmacTMaccsl, (opmupoBaHre HaBBIKOB camocTosiTensHoi | 45b81dac-acha-440e-99e3-
Kay4yKH, BOJIOKHA paboThl ¢ y4eOHBIMU TEKCTAMHU 14c3ba78050a

34 | Urorosasi paGoTa PasBuTHE yMEHHS CAMOCTOSATEIHHO https://lesson.academy- 1

BBIOUPATH CIIOCO0 pelieHus yueOHO-
M03HABATENbHOM 3a1a4n
Pa3BuTHE HABBIKOB CAMOKOHTPOJIS

content.myschool.edu.ru/lesson/
1600e4a4-d259-4ba9-9632-
994fae4ce366

Bcero yacos: 34 (k\p — 2 + urorosas, n\p - 2)
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TemaTnyeckoe NIIAHUPOBaHUE, B TOM YHCJIE € Y4eTOM padoyeil MporpaMMbl BOCIUTAHUSA, C YKA3aHHEM KOJIHYeCTBa
4acoB, OTBOJAUMbIX HA OCBOEHHE KAXKI0H TeMbl

11 knace
Ne Tema ypoka BocmurarensHbIil OTEHIIMAT 50P Komnuectso Jlara
9acoB
Teopernueckune ocHOBbI xumun (13 )

1 XuMH4ecKuit aeMeHT. ATOM. DIIeKTPOHHAs dopmupoBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

KOH(UTypanus aToMOB HayY4YHBIX 3HaHUAX 00 YCTPOMCTBE MHpa content.myschool.edu.ru/lesson/2
Obldf2e-6ce4-435b-b6dc-
5155d30a45fa

2 IMepuoanueckuii 3akon u [leproanueckas cucTeMa I{eHHOCTHOE OTHOIIIEHHE K https://lesson.academy-
xumuueckux smemMenToB JI. Y. MeHzesneena, ux CBS3b C | OTEUECTBEHHOMY HAYYHOMY HACTIEHIO content.myschool.edu.ru/lesson/e
COBPEMEHHOM TeOpHel CTPOCHHUS AaTOMOB MEePEIOBBIX TOCTHKCHUH M OTKPBITHH B 7d48881-055d-49da-a49c-

XUMUH 7375c3d033e9

3 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX [{eHHOCTHOE OTHOIIICHHE K https://lesson.academy-
AJIEMEHTOB M UX COCJUHEHHH MO IPYIIIaM U IIePHOJiaM. | OTEUYECTBEHHOMY HAYYHOMY HACIICIHIO content.myschool.edu.ru/lesson/e
3HaYeHNE TIEPHOANICCKOTO 3aKOHA M CHCTEMBI TIePEIOBIX TOCTHKEHUH U OTKPHITHH B 7d48881-055d-49da-a49c-
XUMHU9ecKuX 3eMeHToB J[. 1. MeHneneeBa B pa3BUTHH | XFMHH. 7375¢3d033e9
HAayK{

4 CrpoeHue BeniecTBa. XUMUYECKast CBA3b, €€ BUIIbL, @dopMHUpOBaHHE 3aUHTEPECOBAHHOCTH B https://lesson.academy-
MEXaHU3MBI 00Pa30BAHKS KOBAJIEHTHON CBSI3H. HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa content.myschool.edu.ru/lesson/2
BomopoaHas cBsi3b 859ec02-8ecd-4cd8-8531-

edad962608fh
https://lesson.academy-
content.myschool.edu.ru/lesson/1
2bfc348-007f-4796-bcda-
180fc6b720fe

5 BanentHocts. DiekTpooTpuiiaTenbHocTh. CTeneHb dopMHUpOBaHKE MPECTaBICHUI 00 https://lesson.academy-
okucieHus. BelecTBa MONEKyISIPHOTO U OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/lesson/a
HEMOJIEKYJISIPHOTO CTPOCHUS TIPUPOJIBI 9c9able-e387-4ffe-bcfb-

acadc7241b21

6 IonsTre o mucniepcHbIX cucreMax. McTuHHbIE 1 dopmupoBaHue MpezcTaBlIeHUH 00 https://lesson.academy-
KOJUIOMJIHBIE PacTBOPBI. MaccoBast 10715l BEIIECTBA B OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA content.myschool.edu.ru/lesson/8
pacTtBope TIPUPOJIBI ae38be6-e06f-4fae-9729-

699031091968
7 Kraccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX dopMHUpPOBAHKE MPECTABICHHI 00 https://lesson.academy-

coeHeHul. ['eHeTuecKas CBsI3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHbIX KJIACCOB

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
NIPUPOABI

content.myschool.edu.ru/lesson/2

37cdb54-2787-4817-8330-
6e027b075645



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645

8 Knaccuukaus XuMIHIeCKUX peakiuii B dopmupoBaHKe MPEACTABICHUN 00 https://lesson.academy-
HEOpraHUYEeCcKOM U OpraHuYecKoil XUMUH. 3aKOH OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA content.myschool.edu.ru/lesson/7
COXpaHEHHs MacChl BELIECTB; 3aKOH COXPAHEHHS TIPUPOJIBI 5637222-d397-4b1a-810a-
MIPEeBpAIIeHIS YHEPTUN IPH XUMHICCKHIX PEaKITIsIX cc7bca9e8alc

9 Ckopoctb peakiiun. OOpaTuMble PeakinH. dopmupoBaHKE MPeCTaBIeHHI 00 https://lesson.academy-
XuMH4IeCKOe paBHOBECHE OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/lesson/f0

TIPUPOJIBI cb5def-307e-4575-89d0-
86041b603655

10 | Opakruueckas padora Ne 1. «Biausinue pazauunbix | CoOnofeHNe NpaBHil MOJIb30BAHHS https://lesson.academy-
(haKkTOpOB HA CKOPOCTH XUMHYECKOIi peakuum» XMMHYECKOI MOCy0# 1 1a00paTOpHBIM content.myschool.edu.ru/lesson/f0

000pyI0BaHHEM, ITPABUII 0OpaIEHHs C ch5def-307e-4575-89d0-
XAMHAYECKUMH BEIECTBAMH B 86041b603655
COOTBETCTBHH C MHCTPYKIIUSIMH.

11 | DnekrponuTHYecKas auccormanus. [lousTue o dopMUpOBaHUE TIPECTABICHHUIA 00 https://lesson.academy-
BOJI0poIHOM mokaszarene (pH) pactBopa. Peakiuu OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/lesson/2
HOHHOTO 0OMeHa. [ MAPOTH3 OPraHUYeCKUX U TPUPOIBI 37cdb54-2787-4817-8330-
HEOPTaHMYECKUX BEIICCTB 6e027b075645

12 | OxucIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. dopMHUpOBaHKE MPECTABICHUH 00 https://lesson.academy-

[MousiTre 00 3IEKTPOIIN3e PACILUIABOB M PACTBOPOB OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHSI content.myschool.edu.ru/lesson/8f
coneit MIPUPOJIBI 219cef-7a8a-44d5-b58a-
b3d1b2eeb237

13 | KourpoabHas padora Nel no pazngeny Pa3BuTre HaBBIKOB CAMOKOHTPOJIS https://lesson.academy-
«Teopernyeckue 0CHOBbI XUMHI content.myschool.edu.ru/lesson/c

c14f97b-ada3-4ac9-al23-
dadc40973c6f
Heopraunveckas xumus (17 4)

14 | AuHanu3 KOHTPOJBHOM PabOTHI. DopMHUPOBAHKE MPECTABICHUI 00 https://lesson.academy-
Meraibl, UX MOJ0XKeHHEe B [1epuoguyecKoi cucTeMe | OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS content.myschool.edu.ru/lesson/5
xumuueckux dnementoB JI. . Menneneesa u TIPUPOJIBI e33bc30-805d-41fe-bf72-
0coOeHHOCTH cTpoeHHs aToMoB. OOrIue GpU3nUecKue 86043414557
CBOJICTBa METaJlIOB https://lesson.academy-

content.myschool.edu.ru/lesson/a
0d5hd16-683e-4ale-8073-
70c604e9c862

15 | CrutaBel MeTaJUIOB. DIIEKTPOXUMHUUECKHUN Pt Pa3BuTne nHTEpECa K MPAKTHYECKOMY https://lesson.academy-
HarnpspKeHUH MeTansioB IIPUMEHEHHUIO 3HAHUH content.myschool.edu.ru/lesson/a

0d5hd16-683e-4ale-8073-
70c604e9c862

16 | Xumunueckue CBOHCTBA BaKHEHIINX METaJUIOB dopmupoBaHue MpezcTaBlIeHUH 00 https://lesson.academy-

(HaTpuii, Kanui, KaNbIHiA, MATHAN, JIIOMUHHNR) U UX
COeIUHEHU I

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
NIPUPOABI

content.myschool.edu.ru/lesson/e
7ff8162-0d4d-40f8-b9f7-
422¢3e710750
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17 XuMudeckue CBOMCTBa XpoMa, MEM U uX coenuHeHnid | DopMupoBaHUe MPEICTABICHUA 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA content.myschool.edu.ru/lesson/e
TIPUPOIEI 7ff8162-0d4d-40f8-b9f7-
422c3e710750

18 | Xumudeckue CBOMCTBA IIMHKA, )KENe3a U UX dopMHUpoOBaHKE MPECTABICHUH 00 https://lesson.academy-
COCMHECHU I OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS content.myschool.edu.ru/lesson/e

TIPUPOIEI 7ff8162-0d4d-40f8-b9f7-
422c3e710750

19 | Hpakruueckas padora Ne 2. «PemeHnue ColutoeHne npaByiI MOJIb30BAHMS https://lesson.academy-
IKCIEPUMEHTAJILHBIX 3a/1a4 o TeMe «MeTauiby XMMHYECKOI MOCy0# 1 1a00paTOpHBIM content.myschool.edu.ru/lesson/6

000pyI0BaHHEM, ITPABUII 0OpaIEHHs C 545ec44-34c5-43f6-826b-
XUMHUYECKUMH BELIECTBAMHU B a648d7d6fef7
COOTBETCTBHH C HHCTPYKIIUSIMH

[probpeTeHue OmbITa 0 UIAHHPOBAHHUIO,

OpraHU3alMH{ U BBIMOJIHCHHUIO

9KCIEPUMECHTOB, YMEHHUIO CTPOHTh

JIOTHYECKUE PACCYKICHHS, ACNaTh

BBIBOJIBI U 3aKJIIOUCHHS

20 | Hemeramisl, ux nonoxenue B [lepuoaudaeckoii dopMHUpOBaHKE MPECTABICHUH 00 https://lesson.academy-
cucTeMe XuMu4eckux 3neMeHToB J[. 1. MeHeneeBa 1 | OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS content.myschool.edu.ru/lesson/2
0COOEHHOCTH CTPOCHHUSI aTOMOB MIPUPOJIBI 390b83e-a935-4c96-bd3a-

25f26d9c1139

21 | ®dusnueckue CBOWCTBA HEMETAIIIOB. AJUIOTPOITHUS dopMHUpOBaHKE MPECTABICHUH 00 https://lesson.academy-
HEMETa/UToB (Ha pHMepe KUCIOpOa, cepsl, hocdopa | OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI content.myschool.edu.ru/lesson/cf
U yrjepoja) TIPUPOJIBI b70c37-2784-4c66-be05-

b0966dffb673

22 | Xumudeckue CBOWCTBA TaJIOTEHOB, CEPBI M UX DopMHUPOBAHKE MPECTABICHUI 00 https://resh.edu.ru/subject/lesson/
COeIMHEHU OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 5913/start/

TPUPOJIBI

23 | Xumwuueckue CBOMCTBA a30Ta, hochopa u ux dopMupOBaHUE TIPEICTABICHHUI 00 https://resh.edu.ru/subject/lesson/

COeTUHEHU OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 5939/start/151320/
TPHPO/IbI

24 | Xumudeckue CBOWCTBA yriiepojia, KpeMHHUS U UX dopmupoBaHue MpezcTaBlIeHUH 00 https://resh.edu.ru/subject/lesson/

COEIUHEHUI OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS 5913/start/
TPUPOIBI

25 | [IpumeHeHHEe Ba)KHEHIINX HEMETAJJIOB M UX Pa3Butne nHTEpECa K MPAKTHYECKOMY https://resh.edu.ru/subject/lesson/
COEIMHEHNH MIPUMEHECHUIO 3HAHUH 5939/start/

26 | O6oOmeHye 1 cucTeMaTH3anus 3HaHUH 110 TeMe Pa3Butne nHTEpECa K MPAKTHYECKOMY https://lesson.academy-
«Hewmerauter». Beraucnenus no ypaBHeHUsIM IIPUMEHEHUIO 3HAHUH content.myschool.edu.ru/lesson/0
XAMHYECKHUX PEAKIUi B TEPMOXUMHIECKHE PACUETHI 29ee9f3-6675-4682-9ba8-

7fcabcal8277

27 | lpakruyeckas: padora Ne 3. «Pemenue Co0toieHre PABHJI ITOJIb30BAHMS https://lesson.academy-
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IKCIIEPUMEHTAJIBHBIX 3a1a4 MO TeMe «HemeTraibn

XMMHUUECKOH 10Cy10¥ 1 J1abOpaTOpHBIM
000pyI0BaHHNEM, ITPABUII OOpaIEHUs C
XMMHUYECKUMH BEIECTBAMH B
COOTBETCTBHH C HHCTPYKIHUAMHU
[TpnobpereHne onbITa O MIAHKPOBAHHIO,
OpTaHM3aIMN U BHIIOIHEHHIO
9KCTIEPUMEHTOB, YMEHHUIO CTPOUTH
JIOTHYECKUE PACCYKICHUS, IETATh
BBIBOJIBI M 3aKJIFOUESHUS

content.myschool.edu.ru/lesson/7

€19b0ba-7815-4db3-864-

d0ac5h740b3b

28 | KontpoabsHasi pa6oTa Ne2 mo temam «Metauibl» 1 | Pa3BuTie HaBBIKOB CAaMOKOHTPOIISL https://lesson.academy-

«HemeTa/L1b» content.myschool.edu.ru/lesson/3
4e920c7-f570-45b1-8c7e-
b7989845da49

29 | AHamu3 KOHTPOJBHOM paboTHI. DopMUPOBaHUE 3aHHTEPECOBAHHOCTH B https://lesson.academy-
Heoprannueckue U OpraHnueCKUe KUCIOTHL. HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpPa content.myschool.edu.ru/lesson/3
Heopranmueckue u opraHUueCKHUe OCHOBAHHS 5c2be59-f1c6-46¢6-910c-

46a0576d6924
https://lesson.academy-
content.myschool.edu.ru/lesson/5
8903722-79hc-4b22-h276-
114fab0dd141

30 | AM@oTepHbIe HEOPraHUIECKUE M OPTaHHIECKHE @®opMHUpOBaHUE 3aUHTEPECOBAHHOCTH B https://lesson.academy-
coemuHeHus. |'eHeTHYeCKast CBSI3b HEOPIraHMYECKUX U | HAYYHBIX 3HaHHAX 00 YCTPOWCTBE MHpa content.myschool.edu.ru/lesson/4
OpPraHMYECKUX BEIIECTB 6b429e4-931c-43fh-a2ba-

be9eObbeddef
https://lesson.academy-
content.myschool.edu.ru/lesson/c
6c5af9a-9645-4604-9834-
59151d566a61

Xumus u ku3ub (4 )

31 | Posb xuMuu B 06€CIICUCHUU IKOJIOTHIECKOH, PasBuTue uHTEpEca K MPAKTHYECKOMY https://lesson.academy-
9HEPreTUUECKOMN U MUIIEBOU OE30MaCHOCTH, PA3BUTHH | IPUMEHEHUIO 3HAHHM content.myschool.edu.ru/lesson/f5
MEIAITTHBI 999557-18c8-4853-83a0-

588bf830407a

32 | IlpencraBnenus 06 OOMIMX HAYYHBIX MPHHIUIIAX Pa3BuTHe HHTEpeca K MPaKTHYECKOMY https://lesson.academy-
MIPOMBIIIJICHHOT'O TTOJTyYEHUs Ba)KHEHIITNX BEIIECTB IIPUMEHEHUIO 3HAHUH content.myschool.edu.ru/lesson/a

cd826cf-ba2d-49db-b216-
ef7c26a84728

33 | YenoBek B MUpE BEIIECTB U MATEPHAIOB. XUMHUS U PasButHe HHTEpECa K MPAKTHIECKOMY https://lesson.academy-

3/I0POBBLEC YCIIOBEKA

NIPUMEHEHUIO 3HAHUI
LleHHOCTHOE OTHOIIEHHE K COOCTBEHHOMY
310pOBBIO

content.myschool.edu.ru/lesson/f5
999557-18¢8-4853-83a0-
588bf830407a
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34

Hrorosas pabora

Pa3BuTHe HaBBIKOB CAMOKOHTPOJIS
Pa3BuTne yMeHUs CaMOCTOSATENIEHO
BEIOMpATH CIIOCO0 pemeHus yaeOHo-
MO3HAaBaTEILHOM 3a1auu

https://lesson.academy- 1

content.myschool.edu.ru/lesson/b

8e4d657-2cc7-4860-8583-

9f76edc8ab9f

Bcero gacos: 34 (x\p - 2 + urorosas, m\p - 3)
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