BOY r. Kanaunncka «'umHaszus» uM. A.I'. AprembeBoii

tOpucapoga tOnua MpuropbesHa, AMpPeKTop GI0FKETHOrO I

I i ac
06111e06pa30BaTeNbHONO yupexaeHns r. KanaumHcka OMCKOM Aprewseso Ceprnrar 1A1262D2C4712DBCSFCATOCBETFO706
06nacTy «MMMHa3snA» MeHN 3acnyxeHHoro yuntens PCOCP i acs
. 1A128202C4712DBCSFCA709CEE1FO706,0=IOKETHOE OBLLEOBPAIOBATETIBHOE YAPEX/EHIE .
AHTOHWHbI MpUropbesHbl ApTembeson,CepTudukat KATAUMHCKAOMCKOM OBTACTIA ‘T e o
APTEMBEBO, u-Mywunanrer Kanauncsh, emall-gimnazial Ssemailr, U
1A12B2D2C4712DBC5FC4709CBE1F0706 Bara: 2024.09.16 01:37:45 0600

Pabouyasi nporpamma
y4eOHOT0 MmpeaMeTa
«XuMHA»
(yri1y0JieHHbIH YPOBEHbD)

g 10 - 11 kimaccos

CocTaBHTENb.
barpunuesa O.A., yuutenb XuMHHU




Ilnanupyembie pe3yibTaThl OCBOCHHS Y4eOHOI0 mpeaMera

JIMYHOCTHBIE Pe3yJIbTAThI

B cooTBeTrcTBMHM € CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHS MpEeIMeTa «XHUMUs» Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHMs BBIICIICHBI
CIIEYIOIIME  COCTAaBJISAIONIME:  OCO3HAHME  OOYYaIOUMUCS  POCCHICKOM  Ipa)JaaHCKON
HUJICHTUYHOCTH; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICIICHUIO; HATUYNE
MOTHBAallMM K OOYYEHHIO0; TOTOBHOCTb M CIIOCOOHOCTh OOYYalOlIUXCsl PYKOBOACTBOBATHCA
NPUHATBIMU B OOIIECTBE IMpaBUJIaMd M HOPMaMd T[IOBEJICHUS; HAJIUYKME MPABOCO3HAHUS,
9KOJIOTMUYECKOM KYJIbTYphI; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIAHBI.

JIMuyHOCTHBIE pPE3yJbTAaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTPaKaloT CcHOPMUPOBAHHOCTD
OTbITa TO3HABATEIFHOM M MPAKTUYECKON AEATENbHOCTH OOYYaIOIIMXCS B IpOLIECCe peaau3aluu
0o0pa3oBaTeNbHON JIeATENbHOCTH. JIMUHOCTHBIE pe3yabTaThl OCBOCHHS Mpeamera <« XUMHD»
OTpaXalT CPOPMUPOBAHHOCTH OMNBITA MO3HABATENbHON M TMPAKTUYECKOW JIeATEIbHOCTU
00yJaroImuxcs B MPOIecce pean3aui 00pa3oBaTeIbHON IEITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxmaHCKOTO BOCIUTAHHS: OCO3HAHHS OOYYAarOIIMMHCS CBOMX KOHCTHTYLIMOHHBIX IIpaB M
0053aHHOCTEH, yBa)K€HHsI K 3aKOHY M IPaBOIOPSAKY; NMPEICTABICHHUS O COLMAIbHBIX HOpPMax U
IIPaBUJIaX MEKIUYHOCTHBIX OTHOLICHHWH B KOJUIEKTMBE; NOTOBHOCTH K COBMECTHOM TBOPYECKOM
NeSTEeNbHOCTH IPU CO3JaHUU YYEOHBIX NPOEKTOB, PELICHUM y4eOHBIX M IIO3HABATENIbHBIX 3a/ad,
BBIIIOJTHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB; CIIOCOOHOCTH IOHMMAaTh W MPUHUMATh MOTHBBI,
HaMEpEeHMsl, JIOTUKY M apTyMEHThI APYTUX IpU aHaJIU3€ pa3IMYHbIX BUJOB y4eOHOM NesTeIbHOCTH;

2) MNaTpuOTUYCCKOTO BOCHUTAHUA: LNEHHOCTHOI'O OTHOIICHHA K HCTOPUYCCKOMY H HAYUYHOMY
HacCJICIUIO OTECYCCTBCHHOM XUMHHU; YBaAXXCHHUA K IMPOHCCCY TBOPUCCTBA B obOnactu TCOpHUU U
MMPAKTUYCCKOr'o IMPUIIOKCHUSA XHMHUH, OCO3HAHUA TOI'0, YTO HAAHHBIC HAYKU CCTb PE3YyJIbTAaT
JJIIUTCIIBHBIX Ha6J'II-OI[€HI/II\/’I, KPOMOTJIMBBIX JSKCICPUMCHTAJIBHBIX ITIOMCKOB, IMOCTOAHHOI'O Tpyda
y‘léHBIX U TIPAKTUKOB; HHTCEPCCAa U IO3HABATCIBHBIX MOTHUBOB B IIOJIYYCHHHU W ITOCICAYIOIICM
aHaJlIn3¢C I/IH(I)OpMaI_[I/II/I 0 ICPCHOBBIX JOCTUKCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XHUMUU,

3) AYXOBHO-HPABCTBCHHOTO BOCIIMTAHUA: HPABCTBCHHOTO CO3HAHUA, JTHUYCCKOTO IIOBCIACHUS,
CIIOCOOHOCTH OIICHUBATh CUTyallWH, CBA3AHHBIC C XUMHWYCCKUMH SABJICHUAMHU, W IMPUHHUMATH
OCO3HAHHBIC PCHICHHUA, OPHCHTHPYACH Ha MOPAJIbHO-HPABCTBECHHBIC HOPMBI W IECHHOCTH,
TOTOBHOCTH OLICHUBATh CBOE MOBEACHHUEC U IMOCTYIIKHM CBOUX TOBapI/IHIef/'I (¢ HOBI/IIII/Iﬁ HPAaBCTBCHHBIX
" IIPpaBOBbBIX HOPM U C y‘IéTOM OCO3HaHUusA HOCHG)ICTBPIIZ NOCTYIIKOB;

4) popMHpOBaHUs KYJIbTYpPbI 310pPOBbs: IOHUMAaHUS LIEHHOCTEH 310pOBOro M OGe30macHoro oobpasa
KU3HU, HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 3/I0POBbIO; COOJIIOJICHUS MpaBUil 0€30IacHOr0 OOpallleHusl C BEeLECTBAMU B OBITY,
MOBCEIHEBHOM  JKM3HHM, B  TPYIOBOM  JEATEIbHOCTH; TMOHMMAHUS I[IEHHOCTH  TpaBUII
WH/IMBUYAIBHOTO ¥ KOJUIEKTUBHOTO O€30IaCHOTO IMOBEIEHUS] B CHUTYallUsX, YIPOXKAIOLIMX
3JI0pOBBIO U KU3HU JIIOJIEH; 0CO3HAHUS MOCIEACTBUN U HEMPUATHUS BPEIHBIX TPUBBIYEK;

5) TpymOBOTO BOCIHUTAHHS: KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKON
TSI TeTbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKON M IPYTUX BHIAX ACSITEIBHOCTH; YCTAHOBKH Ha
aKTUBHOE y4YacTHE B PCIICHUM MPAKTHYECKMX 3aj7[ad COLMAIBLHOW HampaBIEHHOCTH (B paMKax
CBOETO KJacca, IIKOJIbI); HHTEepeca K MPaKTHUYECKOMY HU3YUYCHHUIO MPOQEcCHil pa3InuHOro poja, B
TOM YHCJIC Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUHM MO0 XWMHUH; YBOKEHHS K TPYIY, JEOASIM
Tpyia ¥ pe3yiabTaTaM TPYAOBOM JCSATEIHHOCTH,; TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
WH/IMBUYAIbHOW TPACKTOPHH O00pa3oBaHMs, Oyayiledl mpodeccuu W peaim3alud COOCTBEHHBIX
’KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHUMHH, WHTEPECOB H
noTpedHOCTEl 001IeCTBa;



6) DKOJIOTMYECKOTO0 BOCHHUTAHUS: HKOJIOTHYECKU I€IeCO00pPa3HOr0 OTHOIIEHHUS K MPUPOJE Kak
HCTOYHUKY CYLIECTBOBAHMs )KU3HU Ha 3eMJle; IOHUMaHUA IN100aJbHOTO XapaKTepa IKOJOTHUECKUX
npo0JeM, BIMSHUS SKOHOMHUYECKUX MPOLIECCOB HAa COCTOSHUE MPUPOJHON M COLMAIBHON Cpeibl;
OCO3HaHMA HEOOXOJUMOCTH HCIIOJIb30BaHMsl JIOCTMIKEHUH XMMHHU JUIl pEIIeHUs BOIPOCOB
palMOHAIBHOIO TMPUPOJOIOIB30BAHNS;, AKTUBHOTO HENPUSTHUS JEHUCTBUM, NPUHOCSIIHUX BpE]
OKpy’Karollell NpUPOAHON cpeae, yMEHHUs NPOTHO3MPOBATH HEOJIArONPHUITHBIE SKOJIOTHYECKHE
MOCJEACTBUS IPEINPUHUMAEMBbIX JEHCTBUHM M NperoTBpaliaThb MX; HaJIW4YUS PA3BUTOrO
JKOJIOTMYECKOTO MBINUIEHUS, 3KOJOTMYECKOW KyJBTYpbI, OIBITA AEATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH, YMEHMUS PYKOBOJCTBOBATHCS MMM B II03HABATEIbHOW, KOMMYHMKAaTUBHOW H
COLMAJIbHOW IIPAKTUKE, CIIOCOOHOCTH M YMEHMS aKTUBHO IIPOTUBOCTOATH UJEOJIOIHU XeMO(POoOUH;

7) NEHHOCTH HAy4YHOTO TO3HAHUS: MHUPOBO33PCHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON NPAKTUKW; MOHMMAHHS CIHEUU(PUKA XHMUU KaK HayKH,
0co3HaHM e€ PO B (POPMUPOBAHHUH PAIIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH IIEJIOCTHOTO
MPEJICTaBICHUST 00 OKPYKAIOIIeM MHUpPE KaK O CIUHCTBE MPHUPOABI M YEIOBEKa, B IO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH W PEUICHHH NpoOJIeM COXpaHEHHUS TMPUPOJHOTO PaBHOBECHS;
yOSXKIEHHOCTH B OCOOOH 3HAYMMOCTH XHWMHU I COBPEMEHHOW UMBHIM3AIMU: B e
T'YMaHHCTUYECKON HAIpaBICHHOCTH W BAXXHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpHI, B PEIICHUH TI00ATBHBIX MPOOIEM YCTOHYHMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIICBON U IKOJOTHUYECKON 0€301MacCHOCTH, B Pa3BUTHU MEIUIIMHBI, 00ECIICYCHUN
YCIIOBUH YCHCIIHOTO TPyAa U IKOJOTHYECKH KOMGPOPTHOW >KM3HH KaXKIOTO UJIeHAa OOIIEeCTBA;
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: MMOHUMAaHUsI CYITHOCTH METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJydyaeMble 3HAHHS JJIs aHalu3a |
OOBSICHEHUS! SIBJICHUH OKPY)KAIOLIET0 MHUpPA U MPOUCXOISIINX B HEM HM3MEHCHHI, YMCHUS JIENIaTh
O6OCHOBaHHI)I€ 3aK/IIOYCHHUA Ha OCHOBC HAYYHBIX (1)aKTOB U UMCHOHIUXCA HJaHHBIX C LICJIIBIO
MOJIyYCHHUSI JTOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BATh XMUMHUYECCKHE
SHaHUA I PCIICHUA HpO6J’I€M B PpCaJIbHBIX JXHU3HCHHBIX CUTyalUsaX; HHTCpPECa K IIO3HAHUIO,
HCCIIEIOBATENLCKOM JIeATENHbHOCTH; TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U
CaM006pa3OBaHI/IIO, K AaKTHBHOMY IIOJYUYCHUIO HOBBIX 3HaHUHA II0 XUMHH B COOTBETCTBHU C
KU3HEHHBIMU TOTPEOHOCTAMHU; HHTEpeca K OCOOCHHOCTSM TpyAa B pa3IHuHBIX cdepax
PO eCCUOHAIBHON JeATETHHOCTH.

MeTanpeameTHblie pe3yabTaThbl
MeTtanpeaMeTHble pe3yabTaThl OCBOSHHS MPOrPaMMBbI IO XMMUU HAa YPOBHE CPETHETO OOIIETro
o0pa3oBaHMsl BKJIIOYAIOT: 3HAUYMMbIE [JI1  (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS
MEXIUCHUIUIMHAPHBIE (MEXIpeIMETHbIE) OOIIeHAYYHbIE MOHSITHS, OTPAKAIOIIUE IEeTOCTHOCTD
Hay4YHOW KapTUHBI MUPA U CIIEHU(PUKY METO0B MO3HAHUS, UCTIOH3YEMBIX B €CTECTBEHHBIX HAayKaX
(MaTepusi, BEUIECTBO, SHEPTHsI, SIBIICHUE, MPOIECC, CUCTeMa, HAYUYHbIH (aKT, MPUHIIMI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJJOBaHHEe, HAONIOACHHE, WU3MEPEHUE, HKCIEPUMEHT H
JIpYyTUe);  yHUBEpCalbHbIE  yueOHble  JeicTBUS  (TIO3HABaTeIbHBIE, KOMMYHHUKATHBHBEIC,
perynaTuBHbIe), obecneunBaronme GopMupoBanue (HYHKIIMOHATHLHOU TPaMOTHOCTH M COIHALHOM
KOMIIETEHIIMM  OOy4aroluXcs;  CIIOCOOHOCTh  OOYYaroIIMXCS ~ HCIIOJIb30BaThb  OCBOEHHBIE
MEXIUCHUTUTMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS U YHHUBEpCaIbHBIC y4eOHbIE NEHCTBUS B
MO3HABATEJIbHON W COUMAIBHON MpakTHKe. MeTanpeaMeTHbIe pe3yJbTaThl OTPAXKAKOT OBJIAJECHUE
YHUBEPCATbHBIMU  Y4€OHBIMH TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTHUBHBIMU

neiicrBusimu. [lo3HaBaTenbHbIE YHUBEPCAIbHBIE YUeOHbIE NEHCTBUS

bazoBble sornueckue AEUCTBUS: CAMOCTOATEIBHO (HOPMYNIHpPOBaTh M aKTyaIU3HUPOBATh
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE; ONPENeNATh 1IeNU IesTeIbHOCTH, 3a7aBas napaMeTphl
1 KPUTEPHUM UX JOCTHIKEHHS, COOTHOCUTBH PE3YyJbTaThl AEATEIBHOCTH C MOCTABICHHBIMH LIEISMU;
HCIIONIB30BaTh IIPU OCBOCHUU 3HAHUW IPUEMBI JIOTUYECKOTO MBIIIJIEHUS: BBIACIATh XapaKTEPHBIE
IIPU3HAKU MOHATHHA M yCTaHABIUBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE IOHATHSA
Ui OOBSCHEHMs OTHIENbHBIX (DAaKTOB M SBJICHUH; BBHIOMpATh OCHOBAHHS M KPUTEPUU IS



KJIacCCU(UKALUY BEUIECTB M XUMUYECKUX PEaKIINii; YCTAaHABIUBATh IPUYUHHO-CIICACTBCHHBIE CBS3H
MEXAYy M3y4yaeMbIMU  SIBICHUSIMH; CTPOUTH JIOTHUECKHE pacCyXIeHus (MHIYKTUBHBIE,
JNEAYKTUBHBIE, MO0 aHAJIOTHH), BBIABISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS] B paccMaTPUBAEMBIX
SBJICHUSAX, (OPMYIUPOBATh BBIBOJABI M 3aKIIOYEHHUS; TMPUMEHSATH B Ipollecce MO3HAHUS
UCIIOJIb3YEMbIE B XHMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEOOPa3OBBIBATH MOJCIBHBIC
MPEJICTAaBICHUS] — XMMHUYECKUH 3HaK (CHUMBOJ) d3JIeMEHTa, XuMudeckas (opmyna, ypaBHEHHE
XUMHUYECKON peaklMu — MPU PEHICHUH YYeOHBIX TO3HABATEIBHBIX M MPAKTUYCCKUX 3aJad,
MPUMEHSTh Ha3BaHHBbIC MOJIEIbHBIC MPEICTABICHUS ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

ba3oBbie ucciaegoBaTenbCKUe ACHUCTBHSA: BIAJAETh OCHOBAMU METOAOB HAYYHOI'O MNO3HAHUSA
BELIECTB U XUMHUYECKHX peakuuii; (opMyIupoBaTh IeJId U 3a7aud HCCIEeIOBaHUs, UCIOJIb30BATh
MOCTABIICHHBIE W CaMOCTOSTEIBHO CQOPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUIHLHOCTU BBICKA3bIBAEMBIX
CY)KZIGHI/II\/JI; BJIAACTh HABbBIKAMHU CaMOCTOATCIBHOI'O INIAHUPOBAHHA W MPOBCACHUSA YUCHUYCCKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAONIOAATh 32 XOAOM MPOIECCa, CAMOCTOSTEIHHO
MIPOTHO3UPOBATh €r0  Pe3yNnbTaT, (OPMYIHPOBATH OOOOMIEHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAaHUS, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOIEIAHHOM
paboTe; mpHOOpETaTh OMBIT YYSHUYECKOW HCCIICIOBATEIIbCKOW W IMPOCKTHOW JEATEIBHOCTH,
MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOAOB peLICHUS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITIO3HAHUS.

Pabora ¢ nnpopmanueii: OpueHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMALUU (HaAydHO-
HOMYJISIPHAs JINTEpaTypa XUMUYECKOTO CO/IEPIKaHUs, CIIPaBOYHbIE OCOOMs, pecypchl MHTepHeTa),
aHATM3UPOBATh WH(POPMALIMIO PA3IUYHBIX BUIOB U ()OPM IMPEICTABICHUS, KPUTHYECKH OIEHUBATH
e€ JI0CTOBEpHOCTh U HEHNPOTHBOPEYMBOCTh; (HOPMYIMPOBATH 3alpOChl M HPUMEHSATH pa3IUyHbIe
METOJIbl MpH IMOHCKe U 0TOOpe MH(pOpMaluu, HEOOXOAMMOM JUIsl BBINOJHEHHUS Y4eOHBIX 3ajau
OTpeNIeIEHHOTO THMA; MPUOOPETaTh OMBIT HCIOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI M Pa3JINYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMpATh ONTHMAIbHYIO (GopmMy
IpeAcTaBiIeHus MHpopManuu (cxembl, rpaduKd, JuarpamMMbl, TaOJIHMIBIL, PUCYHKH U JApYTHe);
HCIIOJIb30BaTh HAYYHBIN $3bIK B KaueCTBE CpEACTBa IpHU paboTe C XMMHYECKON HH(OpMaIUei:
NPUMEHATh MEXIpeAMeTHble ((u3ndyeckue M MaTeMaTH4yeCKue) 3HAKU U CHMBOJIBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpYy; UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATISIIHOCTH.

KomMMyHHMKaTHBHBIE yHHMBEpCalbHbIE Y4yeOHBbIE NI€HCTBMSA: 3a/laBaThb BONPOCHI MO CYILECTBY
oOcykaeMoi TeMbl B X0JI€ lhajora W/Uiu TUCKYCCUM, BbICKa3bIBaTh UJEH, (DOPMYINPOBATh CBOU
IIPEIOKEHUST OTHOCHUTEIBHO BBIMOJIHEHUS NPEIIOKEHHOW 3aJaud; BBICTYIATh C IPE3EHTAIMEH
pe3yJIbTaTOB IO3HABATEIbHON JEATEIbHOCTH, MOJIYYEHHBIX CAMOCTOSITENBHO WM COBMECTHO CO
CBEpCTHMKAMM TIPH BBIOJHEHMH XUMHMUYECKOTO OSKCIEPUMEHTa, MpPaKTUYeCKOH paboThl 10
HCCIIETOBAaHUIO CBOMCTB M3y4aeMbIX BEUIECTB, pealn3aliy yueOHOro MpoeKkTa, u (GopMyInpoBaTh
BBIBOJIBI TI0 pE3yJbTaTaM NPOBEAEHHBIX MCCIEAOBAHUN IYTEM COIJIACOBAHMA IO3ULUN B XOJ€
o0cyXIeHus] 1 0OMEeHa MHCHHSIMHU.

PerynsTuBHble yHUBEpcalbHblE YyueOHbIE JEWHCTBUS CaMOCTOSITENIbHO IUIAaHUPOBAThb U
OCYLIECTBJIATH CBOIO IIO3HABATEIBHYK JEATEIBHOCTb, ONpenenss e€ Lead U 3aJ1ayy,
KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MPEAaraeéMblil alroput™M AelcTBUN
IPU BBIOJHEHUH YYEeOHBIX M HCCIIEAOBATENBCKUX 3ajay, BbIOMpaTh Hambosee 3¢ HeKTUBHBIN
Croco0 MX pelieHHs ¢ y4E€TOM IMOJYyYeHUs HOBBIX 3HAHUHM O BEUIECTBaX M XMMHUYECKHX PEaKIIMIX;
OCYLIECTBJIATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

[IpenMeTHbIe pe3yibTaThl OCBOEHHUS IMPOTpamMMbl MO0 XUMHHM Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeIHEro oO0Iero oOpa3oBaHMsA BKIIOYAIOT crenuduyeckue A yd4eOHOro IpenMmeTa
«XUMHSA» HaydyHblE 3HAHHUS, YMEHHMS W CHOCOOBI NEHCTBUN IO OCBOCHHIO, WHTEPIpETalMh U



MpeoOpa3OBaHUI0 3HAHWHN, BHUIBI ACSITEILHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS U TMPUMEHEHUIO
3HAHUUA B Pa3IUYHBIX YYEOHBIX CHUTyalMsX, a TaKK€ B pEANbHBIX KU3HEHHBIX CHUTYyalMsX,
CBSA3aHHBIX C XMUMHUEH. B mporpamMme 1o XuMuu npeIMeTHbIC Pe3yabTaThl MPEACTaBICHBI MO To/iaM
U3Y4YCHHUS.

IIpenmeTrHble pe3yabTaThl
10 KJIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMuUs» OTpaxaroT:

c(OPMHPOBAHHOCTh MPECTABICHUI: O MECT€ M 3HAYEHUH OPTaHWYECKOH XUMHU B CHUCTEME
€CTECTBEHHBIX HAayK U €€ pojiu B 00EClEeYeHUH YCTOMYMBOTO Pa3BUTHUSI UEIOBEUYECTBA B PEIICHUU
npoOJeM HKOJIOTHYECKOHM, IHEPreTHUECKOW M MUIIEBOH 0€30MacHOCTH, B Pa3BUTUU MEIHUIIMHBL,
CO3/IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB JHEPruH, B 00ECMEUYEHUU PAIMOHAIBHOTO
MIPUPOJIOIONB30BaHNSA, B (JOPMHUPOBAHUU MHUPOBO33PEHUS M OOIIEH KYJIbTYphI YEIOBEKA, a TAKXKe
HKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cperie;

BIIa/ICHUE CUCTEMON XMMHUECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOMOJATAIOIINE TOHITHS —
XUMHAYECKHI 3JIEMEHT, aTOM, SIPO M 3JICKTPOHHAs 000JI0YKa aroma, S-, P-, 0-aToMHbBIE OpOUTAIIH,
OCHOBHO€ U BO30Y>KIEHHOE COCTOSTHUS aTOMa, THOpUIU3allisl aTOMHBIX OpOUTaNel, HOH, MOJIEKYIIa,
BAJIEHTHOCTb, JIEKTPOOTPHUIIATEIILHOCTD, CTEIIEHb OKUCIEHUS, XUMHYECKas CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIM 00bEM, yrIepoaHbIi cKeneT, (YHKIMOHATbHAS TPYIINa, paauKajl, CTPYKTYPHbIE
(dbopMyItel (pa3BEPHYTHIC, COKPAIIEHHBIC, CKEIICTHBIC), H30MEPHS CTPYKTYpHAsI U TIPOCTPAHCTBEHHAS
(reomeTpuueckasi, ONTHYECKas), M30MEPbl, TOMOJOTUYECKHI psii, TOMOJIOTH, YTJIEBOAOPOIBI,
KHUCJIOPOJI- M a30TCOJAEpKAlME OPraHMYECKHUE COCIUHEHMSI, MOHOMED, IMOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHS; TEOpUH, 3aKOHBI (mepuomudeckuii 3akoH JI.U.
MeHpneneeBa, TeOpusi CTPOEHUsS OpraHuyeckux BemiectB A.M. byTiepoBa, 3akoH COXpaHEHHs
MacChl BEIIECTB, 3aKOH COXpPAaHEHHUS U TMPEBPAIEHUS HSHEPrUM NpPH XUMHUYECKHX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJHUYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMAaHHUS MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHHUS O MEXaHM3Max
XUMHUYECKUX PEAKIINH, TEPMOJTUHAMUYECKIX U KUHETHUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMMHOM BJIMSIHUM aTOMOB M TpPyHI aTOMOB B MOJeKydaX (MHAYKTHBHBII W ME30MEpHBII
s dextrl, opuentanTsl | u Il pona); pakronornvyeckue cBeeHNs O CBOWCTBAaX, COCTaBe, MOJIYICHUN
1 0e30IacHOM HCIIOJIb30BAHUM Ba)KHEWIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NESTETFHOCTH YEJIOBEKA, OOIINX HAYYHBIX MPHUHIMIAX XMMHYECKOTO MPOU3BOJICTBA (HA TIPUMEPE
MPOM3BOJICTBA METaHONa, TMepepadoTku HedTH); CPOPMUPOBAHHOCTH YMEHUN: BBISBISTH
XapakTepHble  TNPHU3HAKK  TOHSATUH,  YCTAHABIMBATh WX  B3aUMOCBS3b,  HCIOJIH30BATH
COOTBETCTBYIOIIME TIOHSATUS MPU OINHUCAHUM COCTaBa, CTPOEHUS M CBOMCTB OPraHMYECKHUX
COeIMHEHH];

c(OPMHPOBAHHOCTh YMEHHI: MCIIOIB30BaTh XHUMHUYECKYI0 CHUMBOJHMKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMys
OPraHUYECKUX BEILECTB; COCTAaBJIATh YPAaBHEHUsS XHMMHMUYECKUX PpEAKLUUNA M PACKPbIBATh HX
CYIIHOCTB: OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHUS AIEKTPOHHOIO
OajmaHca OSTHX peakui, peakuuil HOHHOrO OOMEHa MyTEM COCTABICHHMS HX TIOJIHBIX U
COKpAIllEHHBIX MOHHBIX YPAaBHEHMI; U3rOTaBIMBATh MOJEIIH MOJEKYJI OPTaHMYECKUX BEIIECTB JJIS
WUTIOCTPAlMM UX XUMHYECKOTO0 U IPOCTPAHCTBEHHOT'O CTPOEHHUsS; CPOPMHUPOBAHHOCTh YMEHHUM:
YCTaHABIMBATh MPUHAJJIE)KHOCTh U3yUYEHHBIX OPraHMYECKUX BEIIECTB M0 UX COCTaBY M CTPOEHUIO K
OIpeNIeIEHHOMY ~ KJIacCy/TpyIllie COeAMHEHHWH, JaBaTh MM Ha3BaHUS 10 CHCTEMAaTUYECKOH
Homenknarype (IUPAC) u npuBoauTh TpUBHAlbHBIE Ha3BaHUS IS OTAENBHBIX IMpeJCTaBUTENIEH
OpPraHUYECKUX BEIIECTB (ITHJICH, aleTHJICH, TOJYOJ, TJIMLIEPUH, STWICHTJUKONIb, (EHO,
(bopmanpaerua, aneTanabIerujl, aleToH, MypaBbUHAs KUCIIOTA, YKCYCHAasl KHCIIOTa, CTE€apuHOBasd,



OJIEMHOBAsI, TAJIBMUTUHOBAS KUCIIOTHI, TJIHMIIMH, alaHUH, MaIbTO3a, (PYKTO3a, aHWIUH, JTUBUHIII,
U30MpPEH, XJIOPOMpPEH, CTUPOIA U Jpyrue); CcHOPMUPOBAHHOCTH YMEHHUS ONPENENSTh BHUJ
XHUMHYECKOU CBSA3U B OpTraHU4YCCKUX COCAMHCHUIAX (KOBaJIeHTHaSI U HOHHAaA CBsA3b, O- U T-CBA3b,
BOJOPOJHAs CBfA3b); CHOPMUPOBAHHOCTH YMEHHUSA TPUMEHSTH MOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A.M. ByriepoBa /st 0ObsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX
cocTaBa U CTpoeHus; cHOpMHPOBAHHOCTh YMEHHUH XapaKTepuU3OBaTh COCTaB, CTPOECHUE,
(1)I/I3I/I‘ICCKI/IG U XUMHUYECKHE CBOMCTBA THUIIMYHBIX HpeILCTaBI/ITeHef/’I pPa3InYHbBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKa/IMEHOB, AIKUHOB, apOMaTHYECKUX
YTIEBOJOPOAOB, CIUPTOB, ANBJACTHIOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX
3¢uUpoB, KUPOB, HUTPOCOCTUHEHUI U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIeBOJIOB (MOHO-, - U
HOJII/IcaxapI/IILOB), HIUTIOCTPUPOBATH TCHCTUYCCKYIO CBA3b MCKOY HUMHAU YpaBHCHUAMHA
COOTBETCTBYIOIIUX  XMMHUYECKHMX pEaKkUuil C  HCIOIb30BAaHHEM CTPYKTYPHBIX  (QOpMYI;
c(OPMHPOBAHHOCTh YMEHHUS MOATBEP)KIATh HAa KOHKPETHBIX NPUMEPax XapakTep 3aBUCHMOCTHU
PEaKIMOHHON CIOCOOHOCTH OPTraHMYECKUX COCAMHEHUN OT KPATHOCTH U TUIIA KOBAJIEHTHOM CBA3U
(o- ¥ m-CBsI3M), B3aUMHOT'O BIIMSTHUSI aTOMOB M TPYIIII aTOMOB B MOJIEKYJaX; C()OPMHPOBAHHOCTD
YMEHHUS XapaKTepU30BaTh UCTOUYHUKH YTJIEBOJIOPOAHOTO CHIPhs (HE(PTb, MPUPOAHBIA a3, Yroib),
CrocoObl  ero  mepepabOTKM W MPAKTUYECKOEC TNPHUMEHEHHWE MPOAYKTOB TepepaboTKu;
c(OpPMUPOBAHHOCTH BJIAJIEHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYyYHBIX METOJaX MO3HAHMS —
HaOJIOACHNH, U3MEPEHUH, MOJCIMPOBAHIH, SKCIIEPUMEHTE (pEalbHOM M MBICICHHOM) M YMEHUS
NPUMEHITh JTH 3HaHUS; CHOPMUPOBAHHOCTb YMEHHUS NPUMEHATH OCHOBHBIC OIEpaluu
MBICTMTEIBHON JEATENbHOCTH — aHajJW3 W CHHTE3, CpaBHEHHUE, 00OOIIEHHE, CHUCTEeMaTH3aIHIo,
BBISIBJICHHE MPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JI M3y4YCHHs] CBOMCTB BEIECTB U XUMHUYECKUX
peakuuii; choOpMHUPOBAHHOCTh YMEHHI: BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TMOHATHUSMU
U TPEeACTaBICHUSAMHU JAPYTUX E€CTECTBEHHO-HAy4YHBIX MpPeIMEeToB Mg 0Oojiee OCO3HAHHOTO
IMOHUMAaHHWA CYIIHOCTH MATCpHaJIbHOIO CAWMHCTBA MHpPA, HCIIOJIB30BAaTb CHCTCMHBIC 3HAHUA I10
OpPraHMYECKON XUMHH IJii OOBSICHEHHS] U MPOTHO3UPOBAHUS SBJICHMIA, MMEIOIIUX €CTECTBEHHO-
Hay4YHYI0 MPUPOAY; CPOPMUPOBAHHOCTh YMEHUMN: POBOAUThH PACUEThI [0 XUMHUECKUM (hopMyrnam
U YpaBHEHHSIM XUMHYECKHX pPEaKIHUid C HCIOJb30BaHHWEM (PU3NYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIMUX BEIECTBA C KOJUYECTBEHHON CTOPOHBI: PacUEThl
M0 HAXOXKJCHUIO XUMUYECKOW (POpMyJIbl BElIecTBa MO U3BECTHBIM MAaCCOBBIM JIOJSIM XUMHUYECKUX
AJIEMEHTOB, TPOJYKTaM CrOpaHus, IUIOTHOCTH Ta3000pa3HbIX BEHIECTB; CHOPMUPOBAHHOCTH
YMEHHUIA: TPOTHO3UPOBATh, aHATU3UPOBATH M OIICHUBATH C MO3UIUI SKOJOTHYECKOH Oe30MacHOCTH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEIHLHOCTH YEJIOBEKa, CB3AHHOU C MepepadoTKOM
BEIIECTB, HCIIOJIb30BAaTh IOJYYCHHbIE 3HAHUS MAJS NPUHATHS TPAMOTHBIX PEIICHUH TpodiieM B
CUTyalusX, CBA3aHHBIX C XHMHCfI;

c(hOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO TIUIAHUPOBATh M TPOBOJUTH XUMHYECKHUIH
HKCHEPUMEHT (MOJlyYeHHE M U3yYeHHE CBOWCTB OPraHMYECKHX BELIECTB, KaUeCTBEHHBIC PEAKIIMU
YTJIEBOJIOPOAOB PA3IUYHBIX KJIACCOB U KHCIOPOJICOJEPIKAIINX OPTaHWYECKHUX BEIIECTB, PEIICHHUE
HKCHEPUMEHTAIBHBIX 33J]ad 10 PACIIO3HABAHUIO OPraHMYECKUX BELIECTB) C COOJIOJEHUEM MpaBUII
0e301macHOro OOpalleHus ¢ BEIIECTBAMU U JIaOOpaTOpHBIM 00OpyI0BaHUEM, (POPMYIHPOBATH LIETh
UCCIIEIOBaHMSI, TIPEICTABIATh B PA3IUYHON (OpME pe3ylbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh U
OLCHUBATH UX JOCTOBCPHOCTD,

COPMHPOBAHHOCTh YMEHHW: COONOJATh TIpaBWJIa SKOJIOTHMYECKH  IIeseco00pa3Horo
IIOBCACHUS B 6I)ITy n TPYJIOBOI\/'I ACATCIIBHOCTH B LEIAX COXpaHCHUSA CBOCTO 3J0pPOBbA,
OKpY>Karolel MPUPOAHON Cpellbl M JOCTHKECHUS €€ YCTOWYHBOTO Pa3BUTHSI, OCO3HABATH OMACHOCTh
TOKCHUYECCKOI'0O )IeﬁCTBHﬂ Ha XHUBBIC OPraHU3MBbI OHpC}IGJ’IéHHBIX OpPraHM4€CKuUX BCUICCTB, ITIOHUMAaA
cmbica nmokasarens [1/IK; ananu3upoBaTh 11e1eco00pa3HOCTh MPUMEHEHHSI OPTAaHHYECKHUX BEIIECTB
B IMPOMBIIIJICHHOCTH U B 6I)ITy C TOYKH 3pC€HHA COOTHOLICHUA PUCK-IIOJIb3a, C(i)OpMI/IpOBaHHOCTB
YMEHHI: OCYIIECTBISATH IIeJICHANPABICHHBI TMOUCK XHUMHYECKOH HH(OpManuu B pPa3TUUYHBIX
HWCTOYHHMKAX (HaydyHass W YydyeOHO-HAy4yHas JHUTEparypa, CpeIcTBa MaccoBOW HWH(pOpMaIuH,



WuTepHeT u Apyrue), KpUTUYECKH aHATM3UPOBATh XMMUYECKYI0 HHPOPMaLIKIo, iepepadaTbiBaTh e
Y UCIIOJIH30BaTh B COOTBETCTBUM C MTOCTABJICHHON Y4eOHOM 3a/1auei.

11 KJIACC

[IpenmerHbie pe3yibTaThl OCBOSHHS Kypca «OOImas M HEOpraHWYeCKas XUMHsD OTPaXKaroT:
C()OPMHUPOBAHHOCTh TPE/ACTABIECHUI: O MaTepUalbHOM E€IUHCTBE MHPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUU IIPUPOJIbI, O MECTE U 3HAYCHUU XMMHUB CUCTEME €CTECTBECHHBIX HAyK U €€
poau B OOEClEYeHHWH YCTOHYMBOTO pa3sBUTHs, B PELIEHUU MpOoOJEeM 3KOJIOTHYECKOH,
HHEPreTUYECKOM M MUIIEBON 0€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBL, CO3/1aHUN HOBBIX MaT€pPHAaJIOB,
HOBBIX HCTOYHHMKOB JHEpPIUH, B OOECIEYEHUH pALUOHAIBHOIO IPHUPOJONOJIB30BAaHMS, B
(GbOopMHpPOBAaHMM MHUPOBO33PEHUS M OOWIEH KyJIbTYpbl UEJNOBEKa, a TaKXKe HSKOJIOTMYECKH
000CHOBAHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CpeIe;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIArarOIIUE ITOHATUS —
XUMHYECKUI 3JIEMEHT, aTroM, SIpO aToMa, W30TOIbI, AJIEKTPOHHAs 00oJioYKa aTtoma, s-, p-, d-
aTOMHbIE OpOUTa M, OCHOBHOE U BO30YXIEHHOE COCTOSIHMSI aroMa, TIMOpuau3alus aTOMHBIX
opOuTasielf, HOH, MOJEKYNa, BaJEHTHOCTb, 3JIEKTPOOTPULATEILHOCTb, CTENEHb OKHCIECHUS,
XUMHUYECKas CBA3b (KOBAJEHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOHAs), KpUCTALIMYECKas
peIIETKa, XUMHYECKas pEeaklus, pacTBOp, SJIEKTPOIMTHI, HEJIEKTPOIMUTHI, SJIEKTPOIUTHYECKAS
JUCCOLMAanysl, CTENEHb JUCCOLMALMK, BOJOPOJHBIM IIOKA3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIND,
TeroBod 3((PEeKT XUMHUECKOW peakluH, CKOPOCTh XHMHMYECKOW peakluH, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpHUs IJIEKTPOIUTHUECKON TUCCOLMALNN, TIEPUOIUYECKUI 3aKOH
J.I. MeHnpneneeBa, 3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMs M IPEBpAIICHUS
SHEPIUM NPU XUMUYECKHX PEAKLHsIX, 3aKOH IIOCTOSHCTBA COCTABA BEILECTB, 3aKOH JEHCTBYIOLIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3BIK XMMHUHM, MHUPOBO33PEHUECKUE 3HAHUSA, JeKallue B
OCHOBE ITOHMMAaHHs MPUYMHHOCTH W CUCTEMHOCTHM XWUMHYECKHMX SBICHUN; COBPEMECHHBIC
IIPEJICTABICHNUS] O CTPOECHUU BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaIMOJIEKYJIIPHOM
YPOBHSX; MPEIACTaBICHUS O MEXaHW3MaxX XUMHYECKHX pEaKUud, TEpMOAVMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HUX IPOTEKaHUsA, O XUMHUYECKOM paBHOBECHHM, pacTBOpax M
JUCIEPCHBIX CHCTEeMax; (PaKTOJOTMYECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, IIOJYYEHUU H
0€30IacCHOM HCHOJIb30BAHUU BaXHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JeSITEIbHOCTH YeJIOBEKa, OOUINX HAayYHBIX MPUHIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBISABIATh XapaKTEepHbIE MPU3HAKHU MOHATUH, YCTaHABIMBATH MX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHITHUS MPU ONMCAHUHM HEOPraHUYECKUX BEILECTB
U UX NIPEBPALECHUN;

c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBJICHUS
(dbopMyI1 BEIIECTB U ypaBHEHUH XMMHUYECKHX peakiuid, cucteMarudeckyro HomeHkiarypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHMSI OTJEIBHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHMSI OINpPENEeNATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX, BHJ XUMHYECKOM CBS3M (KOBaJCHTHAasl, MOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJIHAs), THUIl KPUCTAJUIMYECKOM pPEIETKH KOHKPETHOI'O BeleCTBa; C(HOPMHPOBAHHOCTH
yMEHHsSI OOBSCHATH 3aBUCHUMOCTh CBOWCTB BEHIECTB OT BHUAA XHUMHYECKOHW CBSI3M W THIMA
KPUCTANIMYECKON peréTrku, OOMEHHBI W JOHOPHO-aKIENTOPHBIH MeEXaHU3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBS3U; CHOPMUPOBAHHOCTh YMEHHI: Ki1accu(UIMPOBaTh: HEOpPraHMUECKHUE BEllecTBa
10 UX COCTaBY, XMMUUYECKUE PEAKLIUU 110 Pa3IMYHBIM IpHU3HAKaM (YUCIY M COCTAaBY pEarupyrolInx
BELIECTB, TEIUIOBOMY J3(QeKTy peakuuu, H3MEHEHUIO0 CTEeNeHEeW OKHCIEHUS JIIEMEHTOB,
00paTUMOCTH, YJacTHIO KaTaJln3aTropa U JApyrue);

CaMOCTOSITENIbHO BbIOWpATh OCHOBAHUS U KPUTEPHUH JJIsl KJIacCU(UKALIUY U3ydaeMbIX BEIECTB
U XUMUYECKUX PEAKLUN;

c(hOpMHUPOBAHHOCTh YMEHHUS PAaCKPBIBATh CMBICI nepuoandeckoro 3akona JI.1. MennaeneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, 0OBSCHUTEIbHYIO M IPOTHOCTHYECKYIO (DYHKIIUH;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMUYECKUX DJIEMEHTOB IepBOro—4eTBEpPTOro mnepuonos llepuommueckoir cucremsr [J[.H.
Menpeneesa, UCIONIB3Ysl NOHATHS «OHEPIETUYECKUE YPOBHU», «IHEPIETUYECKUE ITOAYPOBHMY, «S-,



p-, d-aroMHBIE OpOWTaNIM», «OCHOBHOE M BO30YXKIEHHOE DHEPreTUYECKUE COCTOSIHHS aToMay;
OOBSICHATh 3aKOHOMEPHOCTU M3MEHEHHs CBOWCTB XMMHUYECKHX 3JIEMEHTOB M MX COEAMHEHUH 10
nepuonaMm u rpynnam Ilepuonmueckon cucrems! [[.M. MenneneeBa, BajleHTHbIE BO3MOXXHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHsSI UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTEpU30BaTh (OMHCHIBATH) OOLIME XMMHUYECKHE CBOICTBa
BELICCTB PAa3JIM4YHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHME TI'€HETUYECKOM CBSI3U MEKIY
HEOpPraHMYECKUMH BEUIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLUX XUMUUECKUX PEAKIIMIA;

C()OPMHUPOBAHHOCTh YMEHHSI PACKpPbIBaTh CYHIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKiuii MOCPEICTBOM COCTAaBJICHUS 3JIEKTPOHHOTO OanaHca 3TUX PpEakIHil; peakiuii MOHHOTO
oOMeHa yTéM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI; peakluil THAPOIN3a;
peaxkuuii KoMIuiekcooOpa3zoBaHus (Ha IpUMeEpE T’HIPOKCOKOMIUIEKCOB LIMHKA U aJIIOMUHHUS);

Cc(OPMHUPOBAHHOCTb YMEHHSI OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHHSI XUMUUYECKUX PEAKIUA ¢
Y4€TOM UX IHEPIeTUUYECKUX XapPaKTEPUCTUK, XapaKTep U3MEHEHUsI CKOPOCTH XMMHMUYECKOH peaKkiuu
B 3aBUCHMOCTH OT PA3JIUUYHBIX (DAKTOPOB, @ TAK)KE XapaKTep CMEIEHUs] XMMUUYECKOI0 paBHOBECHUS
10J1 BIUSIHUEM BHEIIHUX Bo3jaelcTBuil (mpuniun Jle lartense);

C(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb XWMHUYECKHE PEAKIMH, JEXKallue B OCHOBE
IIPOMBIILIJIEHHOTO MTOJIyY€HUsI CEPHOM KUCIIOThI, aMMHUaKa, OOII1e Hay4YHbI€ IPUHLIUIIBI XUMUYECKUX
IIPOU3BOJICTB; 11€71€CO00Pa3HOCTh MPUMEHEHUSI HEOPIaHUYECKHUX BEUIECTB B IPOMBILIICHHOCTH U B
OBITY C TOYKHM 3PEHHUSI COOTHOILIEHUS PUCK-TIONB3a;

Cc(OPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAaHMH O METOJaX Hay4yHOro IMO3HAHMs SBICHUN
IPUPOABI — HAOIIOEHUE, U3MEPEHNE, MOJIETTUPOBAHUE, IKCIEPUMEHT (PEaJIbHBIM U MBICIEHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, yMEHUS IPUMEHATh 9TH 3HAHUS IIPU HKCIIEPUMEHTAIbHOM
WCCIIC/IOBAaHUH BEIIECTB U JUIsI OOBSICHEHUS XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJIE,
IIPAKTUYECKON AESITEIbHOCTU YEJIOBEKA U B [IOBCEJHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISABIISITH B3aHMMOCBSI3b XMMHUYECKUX 3HAHUH C TOHSATHSIMH H
IPEJCTABICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX MPEAMETOB Jisi 00Jiee OCO3HAHHOTO OHUMAaHHUs
MaTepUaIbHOTO EJUHCTBA MUPA;

Cc(OPMHPOBAHHOCTh YMEHHS NPOBOJUTH PACUETHI: C MCIOJIb30BAaHMEM IOHATHH «MaccoBas
JI0JIS1 BEILIECTBA B PACTBOPE» U «MOJIIpHAsl KOHILIEHTpAlLMs»; MacChl BellecTBa WK 00bEMa rasa 1o
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU O0BbEMY OFHOTO W3 YYaCTBYIOUIMX B PEAKIUU
BELIECTB; TEIJIOBOro 3((exTa peakliuy; 3Ha4eHUs BOJAOPOJHOrO MOKa3aTelsi pacTBOPOB KHUCIOT U
I1e7I04Yel ¢ U3BECTHOM CTENEHbIO AUCCOIMALNM; Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTa
peaxkiuu, ecid OJIHO M3 MCXOAHBIX BEIIECTB JAaHO B BUJE PacTBOpPa C ONpeAeNEHHOM MaccoBOM
70J1ei pacTBOPEHHOIO BEILECTBA MM JaHO B M30BITKE (MMEET NMPUMECH); JI0JU BBIXOJA MPOIYKTa
peakuuu; 00bEMHBIX OTHOILLIEHUI ra30B;

C(OPMHPOBAHHOCTh YMEHUIl: CAMOCTOSTEIbHO IUIAHUPOBaTb M IPOBOJUTh XMMHUYECKHNA
SKCIIEPUMEHT (IIPOBEJIEHUE PEAKIMI MOHHOTO OOMEHa, MOJTBEP)KJIEHHUE KaueCTBEHHOIO0 COCTaBa
HEOPraHWYECKUX BELIECTB, ONPEIEIICHUE CPElbl PaCTBOPOB BELIECTB C IOMOIIBK HMHAMKATOPOB,
U3Y4YEHHE BIMSHUS pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM peaklUH, pelieHHe
HKCHEPUMEHTANbHBIX 3a7ady 1o TemMaMm «Metamisl» U «Hemeramnel») ¢ coOnrofeHUEeM IMpaBHIl
0e301macHOro OOpalieHus ¢ BEeHIeCTBAMU U JIabopaTOPHBIM 000pyn0BaHUEM, (POPMYIHPOBATH LIETh
MCCIIEI0BaHMsI, IPEJICTABIATh B Pa3INYHON (popMe pe3ynbTaThl SKCIIEPUMEHTAa, aHATTU3UPOBATh
U OLICHHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHH: COONIOAATh TMpaBHJIa IOJIb30BAHUS XMMHUYECKOH Mocynoil u
JabopaTOPHBIM 000PYIOBAHUEM, OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIUSMHU TIO
BBITOJIHEHUIO JTAOOPAaTOPHBIX XUMUYECKHUX OMBITOB, 3KOJIOTMYECKH 11€J€CO00pa3HOro MOBEICHHS B
OBITY U TPY/JOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHUSI CBOETO 3/I0POBbBS, OKPYXKAIOIIECH TPUPOTHOM
Cpelbl U JOCTUXKEHUS €€ YCTOMUMBOIO pa3BUTHUS, OCO3HABATH ONACHOCTh TOKCHMYECKOIO JEHCTBHSA
Ha JKHMBBIE OPraHU3Mbl OINpPEAEIEHHBIX HEOPraHMYEeCKHX BEIIECTB, NMOHMMAas CMBICI IOKa3aTess
IJIK;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IEJCHANPABICHHBIA TOUCK XHUMHUYECKOMN
uHbOpMAllMM B DPA3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4yHas JIUTepaTypa, CpPeACTBa
MaccoBo uH(popmauuu, HMHTepHeT M apyrue), KpUTHYECKH aHAJIM3UPOBAaTh XUMHUYECKYIO



uHpopManuio, rnepepadbaTeiBaTh €€ M HMCIOJIB30BaTh B COOTBETCTBHHM C IOCTaBJICHHOW y4eOHOMU
3a7a4ei.

Conep:xkaHue y4eOHOr0 mpeaMeTa

10 KIIACC

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

[Ipenmer u 3HaUEHHE OPraHUYECKON XMMMHHU, MPEICTABICHHUE O MHOTOOOpa3uu OPraHUYECKUX
COETUHEHUM.

DJNEeKTPOHHOE CTPOEHHUE aTOMa yIiiepojia: OCHOBHOE U BO30YXAEHHOE COCTOAHUS. BajeHTHbIe
BO3MOKHOCTM aToMa yrjiepoaa. XHMHUYECKass CBA3b B OpPraHUYECKUX COCAMHEHUSAX. [HIIbI
ruOpuIM3ali aTOMHBIX OpOHTanei yriaepona. MexaHM3MBbl 0Opa3oBaHUs KOBAICHTHOW CBS3U
(0OMeHHBIN U JOHOPHO-aKUENTOPHBIN). THUIBI IepeKphIBaHHUS aTOMHBIX OpOUTallel, G- U T-CBSA3H.
OnunapHasi, 1BOHAas W TpoiHas cBs3b. CrOCOOBI pa3phiBa CBsA3EH B MOJIEKYyJaX OPraHUYECKHX
BemiecTB. [loHsTHE O CBOOOAHOM pagukaie, Hykieoduse u MeKTpoduie.

Teopust crTpoeHuss opraHuueckux coenuHeHuid A.M. bByrmiepoBa U coBpeMeHHbIE
MPEACTABICHUSI O CTPYKTYpPE MOJIEKYJ. 3HAUYEHHUE TEOPUHM CTPOEHUS OPraHUYECKHX COCIUHEHUHU.
Mornekyisipaple U CTPYKTypHbIE (Gopmynbl. CTpykTypHBbIE (OPMYIBI Pa3TUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buael u3omepuu:  CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJEKTPOHHBIE APQPEKTHI B  MOJIEKYJIaX OpPraHWYECKHX COSIWHEHHA
(MHIYKTUBHBIM U ME30MEPHBII 3P PeKThI).

[IpencraBnenne o kimaccuukanuum OpraHMYECKUX BemecTB. [loHATHE O (QYHKIMOHATBHOM
rpynme. ['omonorus. I'omonornueckue psanpl. CucreMaTuyeckas HOMEHKJIATypa OPraHHMYECKUX
coequHenuit (IUPAC) u TpuBnanbHble Ha3BaHUS OT/IEIbHBIX PEACTaBUTENEH.

OcoOenHocTy U Ki1accuuKaiys opraHndeckux peakiuii. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaky B OpraHUuYeCKON XUMHUH.

JKCIepUMEHTAJIbHbIE MeTO/bl U3yYeHHs BelllecTB M UX NMpeBpalleHuil

O3nakomiieHHe ¢ 00pa3liaMyd OPraHWYECKUX BEIECTB M MaTepualaMy Ha MX OCHOBE, OIBITHI
10 TIPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHuU (IUIaBlIeHHE, OOYTIIMBaHNE U TOPEHUE),
KOHCTPYMPOBAaHUE MOJEINIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YraeBoaopoasl

Anxanel. ['oMonoruueckuit psia ainkaHoB, oOmias (opMmyna, HOMEHKJIATypa U H30MEpPHSL.
DJNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl aKaHOB, SP 3 -rHOpHIM3aIis aTOMHBIX
opbutaneit yriaepona, 6-cBsizb. Konpopmepsl. dusnueckre CBOWCTBA aJKaHOB.

XUMUYEeCKHE CBOWCTBA AJKaHOB: pEaKLMU 3aMEUICHUs, MU30MEpHU3alluu, ACTUAPUPOBAHUSA,
LUMKJIM3alUU, THPOJIN3a, KPEKUHra, ropeHus. [IpeacraBienre o MexaHu3Me peakiuil paIuKaibHOTO
3aMeIIeHUS.

Haxoxnenne B mpuposge. CrocoObl MOJMY4YeHHS M NpUMEHEHHE alkaHoB. l[ukioankaHbl.
Obmas dopmyna, HoMeHKIaTypa U u3omepus. OcOOEHHOCTH CTPOCHHUSI U XMMHUYECKHX CBOMCTB
ManiblX (IUKIONPOIAH, IUKIO0yTaH) U OOBIUHBIX (I[UKJIONEHTAaH, LUKIOTEeKCAaH) IHKIOATKAHOB.
Crioco0bI TOTy4eHUST ¥ IPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ['omonoruueckuii psii ankeHoB, oOmmias ¢opmysa, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKeHOB, Sp 2 -THOpUAM3alMsl aTOMHBIX oOpOuTanei
yriaeponaa, 6- U m-cBaA3U. CTpyKTypHas W reoMerpuueckas (LUC-TpaHC-) u3oMmepus. dusndeckue
CBOMCTBA aJIKEHOB. XMMHYECKHE CBOICTBA: peakluy MPUCOEINHEHUS, 3aMEIIEHUs B O-IT0JIOKEHHE
IIpU JIBOMHOW CBsI3U, MOJMMEpU3alMM U OKucieHuda. IlpencraBieHne o MeXaHHW3ME peakLuu
anekTpoduiabHOro mnpucoeauHenus. [IpaBmmo MapkoBHukoBa. KadecTBeHHbIE peakiuu Ha
JBOHHYIO CBsA3b. CIIOCOOBI MOJTyYeHHsI ¥ IPUMEHEHHE alIKEHOB.

AJKagueHsbl. Knaccudukanus aJIKa/IneHOB (compsik€HHBIE, U30JIMPOBaHHbIE,
KyMyJIHpoBaHHBIE). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHSI U XUMHUECKUX CBOWCTB COIPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanusi conpsok€HHBIX TueHOB. CTIOCOOBI TIOTYYIESHUS
U IPUMEHEHHUE aJIKa/INEHOB.



Anxunbl. ['omonoruueckuil psig ankuHOB, oOmias (Gopmylia, HOMEHKIATypa ¥ H30Mepusl.
DONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJKHHOB, SP-THOpHIM3alUsl aTOMHBIX
opOutaneit yriepona. @DuU3MYECKHE CBOWCTBA aJKWHOB. XUMHUYECKHE CBOWCTBA: pPEaKIUU
IIPUCOCAVHECHNS, NUMEPU3alud U TPUMEpPHU3aluH, OKUCICHMs. KHCIOTHBIE CBOMCTBA AJIKUHOB,
MMEIOIINX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peakiMy Ha TPOHHYIO CBsA3b. CrocoObI
IIOJIy4EHUS U IIPUMEHEHUE AJIKUHOB.

ApoMaTudeckue YriieBOAOpOIbl (apeHsl). ['omMonoruveckuii psg apeHoB, obmas dopmyia,
HOMEHKJIaTypa U HM30MepHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbI OeH30Ia.
IIpaBuio apoMaTHYHOCTH, IPUMEPHI APOMATUYECKUX COeIMHEHUM. DU3ndyeckrue CBOMCTBA apeHOB.
XuMHUecKue CBONCTBA OEH30JIa U €ro TOMOJIOIOB: peaKlUH 3aMelIeHHs] B OEH30JIbHOM KOJblle U
YIJIEBOAOPOAHOM  pajauKaie, peakuud MPHCOCINHEHHs, OKHUCICHHE TOMOJIOTOB OEH30I1a.
IIpencraBneHne O MexaHM3Me peakUMid 3JeKTpoduibHOro 3amemeHus. llpencraBienue 00
OpPHEHTUPYIOIIEM JCWCTBUM 3aMECTUTENIC B OCH30JIBHOM KOJbIIE HAa MpPHUMEPE AIKHIBHBIX
panuKaioB, KapOOKCWIBHOW, T'MIPOKCHUIBHOM, aMHUHO- W HUTPOTPYMIbl, aTOMOB TaJIOT€HOB.
OCoOEHHOCTH XUMHUYECKUX CBOUCTB ctuposa. [lomumepusamus cruposna. CrocoObl MoMydeHus u
IIPUMEHEHHUE apOMaTHYECKUX YIJIEBOJOPOIOB.

[Tpuponnsiii ra3. [lomyrasie HedTsHBIE ra3el. HedTs 1 €€ npoucxoxaenne. KameHHbIH yromib
U OpOAYKTHI ero nepepadorku. CriocoObl nepepaboTku HEPTU: eperoHka, KPEeKUHT (TEPMUYECKHIH,
KaTauTuaeckuit), pudopmunr, muponu3. [IpoaykTel nepepaboTku HepTH, MX NPHUMEHEHHE B
IPOMBIIIIEHHOCTH U B OBITY.

I'enernueckas cBS3b MEXAY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOCHHME TaJOreHIPOM3BOAHBIX YIVIEBOJOpPONOB. Peakuuu 3amelneHus
rajjoreHa Ha THJAPOKCOrpYyNIly, HUTPOTpyHIny, LUaHOrpynmy, amuHorpymnmy. JleifictBue Ha
TaJIOTEHIIPOMU3BOHBIE  BOJHOTO W CIHUPTOBOrO  pacTBopa  wmiénoud.  BsaumopeiicTBue
JUTaJOreHaJIkaHOB C MarHueM M IUHKOM. [loHsTHEe O MeTajul0OpraHMyYecKUX COEIUHEHUSIX.
Vcnonb3oBaHue TrajJOreHNPOU3BOAHBIX YITIEBOJOPOJOB B OBITY, TEXHUKE W TPH CHHTE3E
OpPraHMYECKUX BEIIECTB.

JKCNEPUMEHTAJIbHBIC METObI H3Y4YCHHUS BEIEeCTB M UX NPeBPalIeHHil

N3ydyenune Qu3nyeckux CBOWCTB YIJIEBOAOPOJOB (PacTBOPUMOCTH), KAU€CTBEHHBIX peaklui
YTJIEBOIOPO/IOB PA3IMUYHBIX KiIaccoB (oOeclBeuynBaHHE OpOMHON MM MOAHOM BOJBI, pacTBOpa
repMaHTaHaTa Kajius, B3auMOJICHCTBUE alleTUieHa ¢ aMMHAaYHbIM pacTBOpoM okcuzaa cepedpa(l)),
KayecTBEHHOE OOHapyKeHHe yrjiepoja M BOJOpOJa B OPraHMYECKUX BELIECTBAX, IOJyYeHHE
STWJIEHA W HU3Y4YEHHE €ro CBOMCTB, O3HakomieHHe ¢ Kosulekumsmu «Hedpte» u «Yromws», ¢
o0Opa3llaMu IJIaCTMAcC, KaydyKOB M PE3HHbI, MOJECIMPOBAHHE MOJIEKYJ YIJIEBOJOPOJIOB U
raJIOreHIIPON3BOIHBIX YIJIEBOJOPOJIOB.

Kucnopoacoaepxamme oprannyeckue coeAHHEHUs!

[IpenensHble oqHOaTOMHBIE cCIUPTHI. CTpoeHHE MOJIEKyIl (Ha MpUMEpe METaHOJa U 3TaHOJa).
I'omonoruueckuit psa, odmas popmyia, H30Mepusi, HOMEHKJIATypa U kiaccudukanus. Guznyeckue
CBOMCTBA Mpe/eNbHBIX OJHOATOMHBIX CHUPTOB. Bo/opoaHbIE CBSI3U MEXy MOJIEKYJIaMH CIIUPTOB.
XHWMHYECKHE CBOMICTBA: pEaKUMM 3aMEIICHUsA, NETHIpaTallid, OKHUCIIEHUS, B3aUMOJEHCTBHE C
OpraHMYECKMMU W HEOpPraHWYeCcKUMHU KucioTtamu. KauecTBeHHass peakiusi Ha OJHOATOMHBIE
cupThl. JleficTBue »TaHoNa M MeETaHONAa Ha OpraHu3M uyenoBeka. CrnocoObl MONy4eHHS U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

IIpocteie 3¢upsl, HOMeHKNaTypa U u3oMepuss. OcoOeHHOCTH (HU3UYECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaTtoMHbl€ CIUPTHI — ATHIIEHIVIMKOJb U ININLEepUH. PU3NYECKUE U XUMUYECKHE CBONCTBA!
peakuuy 3aMelleHus, B3aUMOJCHCTBUE C OPraHMYECKMMH U HEOPraHMYeCKHMMH KHCIOTaMH,
KAuecTBEHHasl peaklus Ha MHOTroaTOMHblE cnupThl. IIpencraBineHne o MexaHM3ME peakuuid
HykJIeopuiIbHOro 3amenieHusi. JlelictBue Ha opraHu3Mm uyenoBeka. CrocoObl MOJy4YeHHS U
IIPUMEHEHUE MHOTOAaTOMHBIX CIIMPTOB.

®enon. CtpoeHue MOJIEKYJIbI, B3aHMHOE BIWSHHUE THIAPOKCOTPYIIBI M OCH30JBHOTO Spa.
@usnueckue cpoicTBa (eHonma. OCOOCHHOCTH XUMHUYECKUX CBOMCTB (enosa. KauecTBeHHBIE



peakimu Ha ¢enon. Tokcuunocth Qenona. CrnocoObl mMonyueHHs M MpUMEHEHHE (eHoa.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHunbpHble COETMHEHNUS — ANbJCTUIBl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIBHOM
rpynmsl. ['omonoruueckue psasl anbIerdiioB MU KETOHOB, obOmas ¢opMyna, u3oMepus u
HOMEHKJIaTypa. PU3n4ecKue CBOMCTBA allbJACTUIOB U KETOHOB.

XUMUYECKHE CBOWCTBA AlbJETMIOB M KETOHOB: peakUMH IpucoequHeHus. I[Ipencrasienue o
MEXaHU3Me peakuuil HykIeo(puiIbHOTO TpucoeauHeHus. OKHCICHUE albJAETHIOB, KaueCTBEHHBIC
peakuuu Ha anbaerusl. CrocoObl MOMy4YeHNs U IPUMEHEHUE aIb/IETHJI0B U KETOHOB.

ONHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHCIOTHL. (OCOOCHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepus u HoMeHkiIaTypa. @Pu3nMyeckue CBOMCTBA OIHOOCHOBHBIX
MpeJeNbHBIX KapOOHOBBIX KHCIOT. BOOpOIHBIE CBSA3M MEXIY MOJIEKYIaMU KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOWMCTBA: KHCIOTHBIE CBOMCTBA, peakuus 3TepUPHUKALMM, PEaKLUH C y4acTHEM
YIJIEBOJOPOAHOTO paguKaa.

OcobeHHOCTH CBOMCTB MypaBbUHOM KuCIOTHI. IloHATHE O NPOM3BOIHBIX KapOOHOBBIX
KHCIOTaX — CIOXHBIX dJ(upax, aHruIpugax, TaJIOTCHAHTUAPUAAX, aMHUAaX, HUTPHIIAX.
MHorooOpa3ue KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENpeAeNbHBIX M apOMaTHYECKUX
KapOOHOBBIX KHCJIOT, JWKApOOHOBBIX KHCJIOT, THAPOKCHKApOOHOBBIX KHUCIOT. [IpencraBurenn
BBICIIMX KapOOHOBBIX KHCJIOT: CTE€apUHOBas, MNAJIbMUTHHOBAs, OJIEMHOBAsA, JIMHOJEBasd,
JIMHOJIEHOBas KUCIOTHI. CIIOCOOBI Oy4yEHUs! U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. 'omonornyeckuit psn, obmas Qopmyna, n3oMepuss U HOMEHKIATYpA.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJIOYHON CPEIE.

Kupel. Ctpoenue, ¢uznyeckue M XUMHUYECKHE CBOMCTBA JKUPOB: T'MJPOJIN3 B KHUCIOH U
menoyHoi cpene. OCOOCHHOCTH CBOWCTB KHPOB, COACPIKALINX OCTATKH HEMPEACTbHBIX KUPHBIX
kucaoT. JKupsl B ipupoze.

MpbUTd Kak COJHM BBICHIMX KapOOHOBBIX KHCIOT, HMX Molomee naeicrsue. I[loHsTHE O
CHUHTETHUYeCKuX Moromux cpeactsax (CMC).

OOmass xapakrepucTuka yrineBoaoB. Kiaccudukauus yrieBogoB (MOHO-, JAM- U
nojucaxapuzpl). MoHocaxapuabl: TJIOK03a, (pykro3a, ramakrosa, pubdos3a, ge30kcupubo3a.
dusnyeckue CBOMCTBA U HaxoxaeHHe B mpupoje. orocunres. Ontuueckas usomepus. Konpuaro-
LeMHasg TayTOMEpHUs Ha IpUMEpe MOJIEKYJbl TIIOKO3bl, NMPOEKLUUH Xeyopca, o- U [-aHOMEephl
IJIIOKO3bl. XMMUYECKHE CBOWCTBA TJIIOKO3bI: PEaKLMU C yYaCTHEM CIHMPTOBBIX M allbJeTUIHOU
IpYII, CIOUPTOBOE M MOJOYHOKHCIOe OpokeHue. IIpuMeHeHHMe TIIOKO3bl, €€ 3HaueHHEe B
KU3ZHENEATEIIbHOCTH  opranu3ma.  [lucaxapuuapl:  caxapo3a,  MajbTO3a M JIAKTO3a.
BoccranaBnuBaomue W HEBOCCTaHABIMBAIOIIME — AMcCaxapuiapl. ['maponus  nucaxapuios.
Haxoxnenne B mnpupone m npumeHeHue. llonmcaxapuabl: Kpaxman, INIMKOT€H M LEJUIFOJIO3a.
CrpoeHne MakpOMOJIEKYJI KpaxMaia, IIMKOreHa U 1eNoa03bl. dusndeckre CBONCTBA KpaxMmana u
LEJUTF0JI03bl. XMMHUYECKHE CBOMCTBA Kpaxmasa: TUAPOJIN3, KAYECTBEHHAs pPEAKLUUs C HOJOM.
XUMHUYECKHEe CBOMCTBA LEUIIOIO03bI: THJPOJIN3, MosyuyeHHe 3>(pupoB uemtono3bl. [loHsaTue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCIEePUMEHTAJIbHbIC METOAbI H3YYCeHHs BEIeCTB M MX NPeBpallleHU

PacTBOpUMOCTH pa3NuyHBIX CIIUPTOB B BOJIE, B3aUMOJEHCTBHE 3TaHOJIA C HATPUEM, OKUCIICHHE
STWJIOBOT'O CIUPTA B JILAETU] HA PAaCKaJIEHHON MEIHOMN NPOBOJIOKE, OKUCIEHNE STUIIOBOTO CIIUPTa
JUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJNb30BaHHE BUJEOMATEPHANIOB), KAaUECTBEHHbIE pPEaKUUU Ha
anpaeruasl (¢ ruapokcunom auammuHcepedpa(l) u rugpokcunom meau(ll)), peaxkius raunepuHa c
TUAPOKCHIOM meau(Il), XUMUYECKHE CBOMCTBA  pacTBOpa  YKCYCHOH KHCJIOTHI,
B3alMO/JEICTBUEPACTBOPA INIIOKO3BI ¢ THapokcuiom menu(ll), B3anMonelicTBre kpaxmaia ¢ HOJ0M,
pelleHre SKCIEepUMEHTaIbHBIX 3a7ad 1o TemMaMm «CrnupThl U (eHonb, «KapOOHOBBIE KHCIOTHI.
CrnoxHble 3Upb».

A3oTcoaepxaliue OpraHu4ecKue CoeJHHEeHUs

AMUHBI — OpraHMyYecKue Ipou3BoIHbIe aMmmHaka. Kiaccudukanus aMuHOB: anupaTHYecKue 1
apoMaTHyYecKue; MepBUYHbIE, BTOPUYHbIE M TpeTuuHble. CTpoeHue Moiekysd, obmas dopmyna,
M30MepHsi, HOMEHKJIATypa U (U3MYECKHe CBOWCTBA. XUMHUYECKOE CBOMCTBa anu(paTUIeCcKuX



aAMUHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHUE, B3aUMOJCHCTBHUE IEPBUYHBIX AMUHOB C a30TUCTOU
kucinoToil. Cosn aaKuIaMMOHUS.

AHWJIMH — TpPEICTaBUTENb aMUHOB apoMaruueckoro psga. Ctpoenuwe anwivHa. B3aumuoe
BIIUSIHUE TPYNI aTOMOB B MoJieKyne aHuinHa. OcoOEHHOCTH XWMHUYECKUX CBOMCTB aHWJIMHA.
KauectBeHnsie peakiuu Ha aHWIMH. CIIOCOOBI MOTYYCHHS M TPUMEHECHNE ATH(PATHIESCKUX aMHUHOB.
[Tonydyenue aHWIMHA U3 HUTPOOEH3071A.

Amunokucinotel. Homenknarypa u uzomepus. OTaenbHbIE NMPEACTABUTEIN 0-aMUHOKHUCIIOT:
[VIMLWH, alaHuH, (QeHuIallaHWuH, CepHH, TNIyTAMUHOBAas KUCJIOTA, JU3WH, HUCTeHH. OnThueckas
n3omepuss aMuHOKHCIOT: D- u L-amuHOokucinorel. ®dusnueckne CBONCTBA aMUHOKHUCIIOT.
XUMUYECKHE CBOWCTBA AMUHOKHUCIOT Kak aM(OTEpHBIX OPraHM4YeCKHX COCIMHEHUH, peakuus
MOJIMKOHJICHCAIIMY, O00pa3oBaHWE TMENTUIAHON CBs3W. bHonormueckoe 3HAYECHUE AMUHOKHCIIOT.
CuHTE3 ¥ TUIPOJIN3 NENTHUIOB.

benku xax mpupognbie monuMepsl. [lepBudHas, BTOPUYHAS W TPETUYHAS CTPYKTypa OCIKOB.
XuMuYecKkue cBOMCTBa OEIKOB: THAPOIU3, ACHATypalusl, KAUeCTBEHHbIE PEeaKIMK Ha OEIIKU.
[TonsiTue 00 a30TCcoAEPKAMIMUX TETEPOLMKINIECKUX COeAMHEHUIX. [IMpUMUIMHOBEIE U TyPUHOBBIE
ocHOBaHUs. HyklienHOBBIE KUCIOTHI: COCTAaB, CTPOCHUE U OMOIOTHYECKas POJIb.

JKcnepuMeHTAIbHbIE MeTOAbI H3y4YeHHs BelleCTB U UX NMpeBpalieHui

PactBopenue OenkoB B Boje, JeHATypauus OENKOB MPU HArpeBaHUM, LIBETHHIE PEAKIMHM Ha
OCNKH, peIIeHUE OHKCIECPUMEHTAIBHBIX 3a7ad M0 TeMaM «A30TCOJEpIKallie OpPraHHYECKUe
coelMHEeHUs» U «Pacro3HaBaHuEe OpraHU4eCKUX COCIUHEHUI.

BroicokomosieKyJIIpHbIE COeTUHEHUS

OCHOBHBIE MOHATHS XHWMHUHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUH: MOHOMEp, IOJIHUMEp,
CTPYKTYPHOE€ 3BEHO, CTETICHb MOJIUMEPHU3ALIUU, CPEIHSS MOJeKysipHas macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COCAMHEHUH — TMOJUMEpH3alus U IOJHMKOHJACHCALUS.
[IpeacraBnenue o cTepeoperyispHOCTH U HATMOJIEKYJISIPHON CTPYKTYpE MOJIMMEPOB, 3aBUCUMOCTD
CBOMCTB MOJIMMEPOB OT UX MOJIEKYJISIPHOI'O U HaIMOJIEKYJISIPHOTO CTPOCHHS.

[Momumepnsie matepuansl. [lmactmaccsl (MOMMATHIICH, TOJUMPOIUIICH, MOTUBUHUIXIOPHI,
MOJIUCTUPOJ, TOTUMETHIMETaKPHIIAT, MOJUKApOOHATHI, MOMUATHIeHTepedTanaT). YTunusanus u
nepepaboTKa MIacTUKA.

DnacToMepbl:  HATypalbHBIM ~ KaydyK, CHHTETHYeCKMEe  Kayduyku (OyTaJHEeHOBBIH,
XJIOPOTIPEHOBBIHN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3uHa. BonokHa: HaTypaibHbIE (XJIOIMOK, IMEPCTh,
mENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTeTHYeCKHMEe (KalpoH M JaBCaH).
[Tomumepsl cnenuanbHOTO Ha3zHaueHUs (TedsIOH, KEBap, SJIEKTPOMPOBOJAIINE TOJIHUMEDPHI,
OuopasinaraeMbie TOTUMEPHI).

JKcnepuMeHTATbHbIE MeTOAbI H3y4YeHHs BeleCTB U UX NMpeBpalieHui

O3zHakoMJieHHE ¢ 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC, KayuyKOB,
perieHne YKCIepuMeHTaIbHBIX 3a/1a4 10 TeMe «Pacro3HaBaHue 1iacTMacc U BOJIOKOHY.

Pacuérnble 3amaun

Haxoxxnenne MonekymsipHOM (OpMysibl OpPraHUYECKOTO0 COEIUWHEHUS 1O MAacCOBBIM JIOJSIM
AJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXJICHHE MOJEKYISIPHOH (HOPMYNBI OpPraHUYEeCKOTrO
coeMHEeHHS 10 Macce (00BEMY) MTPOTYKTOB CrOpaHuUs, 1O KOJIMYECTBY BemiecTBa (Macce, 00bEMY)
MPOAYKTOB PEAaKIUU W/WIM UCXOAHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYpHOU (QopmyIsl
OPraHWYECKOTO BEIIECTBA HAa OCHOBE €ro XHWMHUYECKHX CBOWCTB WJIM CIOCOOOB IOJTy4YEHUS,
onpeereHue 10U BbIX0Aa NPOAYKTa PEAKIUN OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeameTrHblie CBSI3H

Peanuzamust mMexXnpeaMeTHbIX CBsI3ed NpH WM3ydeHUU opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIMUX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK H
MOHATUMN, TPUHATHIX B OTAEIBHBIX NPEIMETaX €CTECTBEHHO-HAYYHOTr'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: SBJICHUE, HAYYHBIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalM3, CHHTEe3, KiIacCUpUKalus, HaOIIOIeHne, U3MEpPEeHHe, OKCIEPUMEHT, MO/Elb,
MOJICIUPOBAHUE.



®usuka: Marepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, JHEPIeTUUYECKUN YPOBEHD,
BEIIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSHHE BEIIECTBA, (DU3UUYCCKHUE BEIWYWHBI, €TUHUIIBI
MU3MEpEHUs, CKOPOCTh, YJHEPTHSI, Macca.

buonorus: kneTka, opraHu3M, 3KocHcTeMa, Ouocdepa, MeTaboiau3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA M TETEPOTPODHBIA THI THUTAHUSA, OpoKeHUe, (OTOCHUHTE3, IbIXaHUE, OCIKH,
YTJICBO/IbI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mosie3HbIe HCKOMAeMBbIE, TOTLTUBO.

TexHoOTHs: TUIIEBBIE MPOAYKTHI, OCHOBHI PAIIMOHAIBHOTO TMHTAHHS, MOIOIIUE CPEICTBA,
MaTepUabl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC

Teopernyeckne 0CHOBBI XUMHUH

Atom. CoctaB aTOMHBIX siiep. Xumudeckuil aneMeHT. M3ortonsl. KopnyckynispHO-BOIHOBOMI
AyaJln3M, JBOWCTBEHHas Ipupoja »3eKTpoHa. CTpoeHHe 3JIEKTPOHHBIX 000JI0UEeK aTOMOB,
KBAHTOBBIE YMCIIa. DHEPreTUYECKHE YPOBHH M MOIYpOBHH. ATOMHBIE opOuTanu. Knaccudukanms
XUMHYECKUX 3JEMEHTOB (s-, P-, d-, f-anmementsl). PacmpenesneHue S1IeKTPOHOB MO aTOMHBIM
opOuTaIsAM, TPUHLIWN MUHUMyMa dHeprud, npuHimn llaymu, mpaBmino XyHaa. DIeKTpOHHBIE
KOH(UIypaluyu aTOMOB 3JIEMEHTOB IEPBOr0-4€TBEPTOrO IEPUOJOB B OCHOBHOM M BO30YXIEHHOM
COCTOSIHUH, JJIEKTPOHHBbIE KOH(MUTYpanuu HOHOB. [loHSATHE 00 SHEPrMM MOHU3AIUH, YHEPTUU
CPOACTBA K 2JIEKTPOHY. DJIEKTPOOTPULIATEIBHOCTD.

Ilepnonnueckuit 3akoH u lIlepuommueckas cucrema xuMudeckux oasemeHTtoB .U
Menpeneesa. CBs3b NepUOANYECKOTO 3aK0HA U lleproanueckoil CUCTEMBI XUMUYECKUX JJIEMEHTOB
C COBPEMEHHOH TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB XHMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CIOXHBIX BEILECTB IO IPYMIaM U MeproaaM. 3HaYCHHUE
nepuoandeckoro 3akona JI.11. Menneneesa.

XuMuyeckass CBsA3b. Buabpl XUMHYECKOH CBA3M: KOBAJICHTHAs, HOHHAs, METAJIMYECKas.
MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JOHOPHO-AaKIENTOPHBINA. DHEprus u
JuinHa cBs3u. [lospHOCTB, HANpaBIEHHOCTh M HACHIIIAEMOCTb KOBAJIEHTHOM cBsi3u. KpaTHble
cBA3U. BonoponHas cBsi3b. MEXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJIeHTHbIE BO3MOXKHOCTH AaTOMOB. ['MOpuan3anus aTOMHBIX oOpOuTaneil.
CBsI3b DJIEKTPOHHOM CTPYKTYpbl MOJEKYJI € HX TE€OMETPUYECKHMM CTPOEHHMEM (Ha IpuMepe
COEIMHEHUI! 27IEeMEHTOB BTOPOTO MIEPHOJIA).

[IpencraBienre O  KOMIUIEKCHBIX — coeiMHEHHAX. CocTraB  KOMIUIEKCHOTO — MOHa:
KOMILIeKcooOpa3oBarenb, Juranjel. KoopauHannoHHoe uyucio. HoMmeHknaTtypa KOMITJIEKCHBIX
coeMHEeHMH. 3HaueHne KOMIUIEKCHBIX coenHeHuil. [IoHsATHE 0 KOOpAMHAIIMOHHOW XUMHH.

BemectBa MOIEKYIAPHOTrO U HEMOJIEKYJIIPHOIO CTPOEHHUs. THUIIBI KPUCTAINIMYECKUX PELIETOK
(CTpYKTYp) 1 CBOICTBaA BEILIECTB.

ITonsatne o nucnepcHeix cucreMax. MctunHble pacTBOpbI. lIpencraBiieHHe O KOJUIOMIHBIX
pactBopax. CriocoObl BeIpake€HUsI KOHLIEHTPALMU pacTBOPOB: MaccoBasi J0JIsl BEIIECTBA B pacTBOPE,
MOJISIpHAsE KOHLEHTpauus. HacbllleHHbIE M HEHACBIIICHHBIE PAaCTBOPBI, PaCTBOPUMOCTD.
Kpucramnoruapatsl.

Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHWYECKMX BEIIECTB. [pHUBHAJIbHBIC Ha3BaHUS
OTJIETIbHBIX NPEICTaBUTENEN HEOPIraHMYECKUX BEIIECTB.

Knaccupukanus XMMUYECKUX PEaKlIUi B HEOPTaHUYECKOM M OpraHMYecKOW XUMHH. 3aKOH
COXpAHEHUsT MacChl BEIIECTB; 3aKOH COXPAaHEHHsI M IPEBPAIICHUS JHEPrUU IPU XHUMHYECKHUX
peakimsx. TeroBsie 3¢ ekTsl xumuueckux peakuuii. TepMoxuMudeckrue ypaBHEHUS.

CKOpoCTh XMMHUYECKOW PEaKINH, €€ 3aBUCUMOCTbh OT Pa3lMyYHBIX (pakTopoB. ['OMOreHHbIe U
rereporeHHsle peakiuu. Karaaus u katTaans3aTtopsl.

OO6parumbie U HEOOpATHUMBIE pEaKIMU. XUMUYECKOoe paBHOBecrue. KOHCTaHTa XHMMHYECKOTO
paBHOBecHs. DakTOphl, BIUAIOIIME HA IIOJIOKEHUE XMMHYECKOIO DPABHOBECUS: TEMIIepaTypa,
JTABJICHUE W KOHIICHTPAIlMU BEIIECTB, ydacTBYOmMX B peakiuu. [Ipunnun Jle [llarense.



Onexrponutuueckas auccoruanusa. CunbHble ©  chnabble  dnekTponuThl.  (CreneHb
nucconuanuu. MlonHoe npousseneHne BoAbl. Cpena BOAHBIX pacTBOPOB: KUCIIOTHAsA, HEUTpallbHas,
mienouHas. Bomopoanslii moka3arens (pH) pactBopa. ['uaponu3 coneil. Peakiiun nonHoro oomMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE  peakuuu. (CreneHb oOkucieHus. OKUCIHUTENb U
BOCCTaHOBUTENb. lIponeccsl OKHMCIEHMS U BOCCTAHOBJICHUS. BakHeWIIMe OKUCIUTENH U
BOCCTaHOBUTEIH. MeTO/I 3JIEKTPOHHOT0 OanaHca. DJIEKTPOIN3 PACTBOPOB U PaCIlIaBOB BEILIECTB.

JKCIEePUMEHTAJIbHbIE MeTO/bl H3YyYeHHs BeleCTB M UX NpeBpalleHuil

Pa3znoxenne nepokcuna BoAOpoa B MPUCYTCTBUU KaTaIU3aTOPa, MOJEIU KPUCTATIMYECKHUX
pEmETOK, MPOBEACHNE PEAKIU MOHHOTO OOMEHa, OMpENEIeHUE CPeabl PacTBOPOB C MOMOILBIO
MHUKATOPOB, M3YUYCHHUE BIUSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKOM peakiuu U
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xummusi

Ilonoxenne HemerawioB B Ilepuogudeckonl cucreMe XuUMUYECKHX dieMeHTOB [I.H.
MenzaeneeBa M OCOOEHHOCTH CTPOCHHMSI HX aToMoB. @DH3MYECKHE CBONCTBA HEMETAJUIOB.
AJtoTponusi HeMETauIoB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yrieposa).

Bogopon. Ilomyuenue, ¢usnyeckue M XHUMHUYECKHE CBOMCTBA: pEaKUUU C MeTallaMd u
HEMETANIAMH, BOCCTAHOBUTENbHbBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

lanmorensl. Haxoknenue B mpupojie, CrnocoObl MOTydeHHs, (U3UYECKUE U XHUMHUYECKHE
cBoicTBa. ['amoreHoBoaopoabl. BaxHelmue KHCIOPOACOAEPKAIINUE COCAUHEHUS TaJIOTE€HOB.
JlabopatopHble U MPOMBIIITIEHHBIE CIIOCOOBI MOTYYeHHsI raioreHoB. [IpuMeHeHne rajJoreHoB U ux
COCIMHECHU.

Kucnopon, o3o0n. JlaboparopHble U MPOMBIIUICHHBIE CHOCOOBI TMOJMYYEHHS] KHUCIOPOAA.
du3nyecknue U XMMUYECKHUE CBOICTBA M IPUMEHEHHE KUCI0pO1a U 030HA. OKCUIBI U IEPOKCU/IBL.

Cepa. HaxoxaeHue B mpHupoje, CIOCOObI MONTyYeHHs], PU3NYeCKue U XUMUUYECKHUE CBOWCTBA.
CepoBognopon, cynbduabl. Oxcun cepbi(IV), okcun cepri(VI). CepHrcras u cepHasi KUCIOTHI U MX
conu. OcOOEHHOCTH CBOMCTB CepHOIl KUCIOTHI. [IpuMenenue cepsl u €€ COeTMHEHHIA.

A3zor. HaxoxneHnue B npupoje, crnocoObl MoayyeHus, Gu3nyecKue U XMMHUYECKHE CBOMCTBA.
Ammuak, HUTpuAbL. OKCUAbI a30Ta. A30THCTas M a30THas KUCIOTHI U UX coiu. OcoOeHHOCTH
CBOMCTB a30THOM KHCIOTHI. [I[puMeHeHue a30Ta 1 ero coelMHeHuN. A30THbIE YIOOpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CIOCOOBI MOMyYeHMs, (U3MUEeCKHMe U XHMHUYECKHE
ceoiictBa. ®ochunet u dochun. Oxcunel docdopa, ¢ochopHas kucaora u €€ CONH.
Metadochopnas u mupodochopras kucnotsl, (ochopucras u dochopHOBaTUCTAS KUCIOTHI.
[Ipumenenue docdopa u ero coennnenuit. ocopHeie yrodpeHusl.

VYraepon, HaxoxaAeHUE B pupoae. AJioTponHble Moaudukannu. Guznyeckre 1 XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcua yriepoaa(ll), okcun yrnepona(IV),
yroiibHasg KHUCIOTa U €€ colu. AKTUBUPOBAHHBIM yroib, ancopOuus. DymnepeHsl, rpaden,
yriaepoaHble HaHOTPYOkH. IIpriMeHeHHe NpOCTBIX BeLIECTB, 0Opa30BaHHBIX YIJIEPOJOM, U €ro
COCJIMHECHUH.

Kpemuuii. Haxoxnenue B mpupojae, CHocoObl MONy4eHMs, (U3MUECKHEe U XHUMHUYECKHE
cBoiicTBa. Oxcun kpemHusaA(IV), kpeMHueBass KucCOTa, CWIMKaThl. [IpuMeHeHue KpeMHHUS U €ro
coeauHennil. CTEKI0, €ro MOJIy4YeHUe, BUAbI CTEKIIA.

[Tonoxenune meramnoB B Ileproanueckol cucTeMe XMMUYECKHUX 3JIeMEHTOB. OcoOEHHOCTH
CTPOEHHMSI DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTallIoB. PacrpocTpaHeHre XUMUYECKUX 3JI€MEHTOB-
METaJUIOB B 3¢MHOM Kope. O01mue Gpusnueckue cBoiicTBa MeTayuioB. [I[puMeHeHne MeTallIoB B OBITY
1 TexHuke. CIutaBbl METAIIOB. DJIEKTPOXUMHUYCCKUHN Pl HANPsDKeHU MeTaiutoB. OO0ue croco0s
MIOJIyYEHUSI METAJJIOB: THAPOMETAIITYPIHUs, MUPOMETAILNTyprus, dieKTpoMeTanyprus. [lonsatue o
KOppo3uu MeTayioB. CriocoObl 3aIIUTHl OT KOPPO3HH.

OOmast xapakrepuctuka MeTauioB IA-rpynmnbl Ilepmoauueckoil cUCTEMBl XUMHUYECKHX
anemeHToB. Harpuil u kanuii: momydeHue, Qpu3nyeckue M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEINHEHUM.

Ob6mas xapaktepuctuka MertawioB [[A-rpynmnsl [lepumogudeckoil cucTeMbl XMMHUYECKUX
9JIEMEHTOB. MarHuii ¥ KalnbpIUii: MoxydeHue, pu3nuecKkue U XUMHUECKUE CBOICTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coerHeHuH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUS.



ANIOMUHMI: TIONTydeHHe, (U3NYeCKHe M XMMHUYECKHE CBOWCTBA, MPHUMEHEHHE MPOCTOTO
BEIIECTBA W €ro coeauHeHUi. AMdoTepHBIE CBOWCTBa OKCHJA W THAPOKCHAA aTIOMHHHS,
T'UJIPOKCOKOMIIJIEKCHI aTFOMUHUS.

OO61as xapakTepucTuka MeTauioB nooouyHsix noarpymnmn (b-rpynm) [lepuonnyeckoii cucrembl
XUMHUYECKUX IEMEHTOB. DU3NUECKUE U XMMUUYECKHUE CBOMCTBA XpoMa U €ro coequHeHuil. OKcubl
u ruapokeuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U aUXpOMaThl, UX OKHCIUTEIbHBIE
ceonctia. [lomydyenne n npumeHenue xpoma. OU3NYECKHE U XMMHUUYECKHE CBOMCTBA Mapraiia H
ero coenuHeHnit. Baxkneimme coenunenus wapranna(ll), mapranna(IV), wmapranma(VI) wu
mapranna(VII). [lepmanranar kanausi, €ro OKMCIUTENIbHbIE CBOMCTBA. DU3nyeckrue U XUMUUYECKHE
CBOMCTBa kene3a u ero coeguHeHuid. Oxkcuabl, ruapokcuabl U conu kenesa(ll) m xemeza(Ill).
[Tonyyenue u npuMeHeHue Kenes3a U ero ciuiaBoB. GU3nYecKrue U XMMUYECKHUE CBOWCTBA MEIU U €€
coeauHenuil. [lonydyenrne u npuMeHeHUEe MeU U €€ COSTMHEHUH.

[unk: momyuyenue, pusnyeckrue U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHAA U
TUAPOKCHIA IMHKA, THUAPOKCOKOMIUIEKCHI IUHKA. [IpuMeHeHne 1nHMHKa M €ro COeAMHEHUM.
OKCliepUMEHTAJIbHbIE METO/bl M3y4eHHUs BEIIECTB U UX MpeBpamieHuil M3ydyenue o0OpasnoB
HEMETaIlJIOB, ropeHue cepul, (ocdopa, xeneza, MarHUs B KHCIOPOJAE, U3YYECHUE KOJUICKIIMH
«MeTanael U CIUIaBbl», B3aUMOJICHCTBUE LIEJIIOUYHBIX U ILEJIO0YHO3EMENbHBIX METAJUIOB C BOJAOH
(BO3MOKHO HCIOJB30BaHUE BHUIEOMATEPUANIOB), B3aMMOJICHCTBUE IIMHKA M XKelle3a C pacTBOpaMu
KHMCIIOT M IIeJlouel, KaueCTBEHHbIE PEaKlMU Ha HEOPraHWYEeCKUE aHMOHbI, KATHOH BOAOpOJA U
KaTUOHBl METAJIJIOB, B3aUMOJCHCTBUE T'MIPOKCUAOB ATIOMUHUS U IIMHKA C PACTBOPAMM KHCIIOT U
11esIouel, peleHne dKCIepUMEHTANIbHBIX 3a7a4 1o TeMaM «l ajmorensl», «Cepa u €€ coequHEHUs»,
«A30T u dochop u ux coeauHeHUs», «MeTalabl TNABHBIX MOATPYHI», «MeTamisl MOOOYHBIX
MOATPYIII.

XuMUA U )KU3Hb

Ponp xumum B obecrneyeHUMH YCTOWYMBOIO pa3BUTHs uejoBeuecTBa. [IOHATHE O HaydyHBIX
MEeTOAaX MO3HAaHUA U METOJOJIOTMH HAay4yHOI'O McclenoBaHus. HayuHble TPUHIUIIBI OpraHu3alun
XMMHUYECKOTO MpOoU3BOJCTBA. [IpoMbllIeHHbIE COCOOBI MOMYYEHMs] BaKHEMIIMX BellecTB (Ha
pUMepe MpPOU3BOJACTBA aMMHAKa, CEpHOMW KHCIOTHI, MeTaHoisa). [IpoMblluieHHbBIE CHOCOOBI
MOJIy4YEHHUsI METAJIJIOB U CILIaBOB.

XUMHUECKOe 3arpsi3HeHHe OKpYyKarollel cpepl U ero nocuenctsus. [Ipobnema nepepaboTku
OTXO0JI0B ¥ MOOOYHBIX MPOAYKTOB. Poib XuMHM B 0OecrieuyeHHH PHEPreTHUYecKoil 0e30MacHOCTH.
[IpuHIMIIBI «3ENEHON XUMUNY.

Xumuss ¥ 300poBbe dYenoBeka. JlekapcTBeHHble cpencTBa. [lpaBuna uMcnoiab30BaHUS
JIEKApCTBEHHBIX IpenaparoB. Poib XMMUM B pa3BUTUU METULIMHBI.

XUMUsl TUIIM: OCHOBHBbIE KOMIIOHEHTHI, NMUIIEBbIe a00aBKU. Poib xumuu B oOecnedeHUu
MUILEBOM 6€30MacHOCTH.

Kocmernueckue u mapdromepubie cpeactBa. beitoBas xumus. IlpaBuna OGe3omacHoro
WCIOJIb30BaHUs MIPETapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.

XUMHS B CTPOUTEIBCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (LIEMEHT, OETOH).

XuMus B CenbCKOM xo3siiicTBe. Opranmueckue M MHUHeEpajbHble ynoOpeHus. CoBpeMeHHbIE
KOHCTPYKLMOHHBIE MaTepHalibl, KpacKu, CTEKJIO, KepaMuka. Marepuaibl i SJIE€KTPOHUKH.
Hanorexnonorumu.

Pacuérnbie 3agaumn

Pacuérpl: Macchl BemiecTBa MM 00bEMa T'a30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce
WK 00bEMY OJHOTO M3 YYAaCTBYIOLIUX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIMH, €CIH OJHO M3 BELIECTB MMEeT IpHMECH, Macchl (00b&Ma, KOIMYecTBa
BElIECTBa) MPOJAYKTa pEaklMM, €CIM OJHO U3 BEUIECTB JaHO B BUJE pacTBOpa C OIpenerae¢HHOU
MacCOBOH J0JI€M paCTBOPEHHOIO BEILIECTBA, MACCOBOM J10JIM M MOJISIPHOM KOHIIEHTPAIMK BELLIECTBA
B PacTBOpE, O BBIX0J1a IPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeamerHblie CBA3U

Peanuzanus MexXnpeaMEeTHBIX CBSI3eW MPHU U3ydeHUHU OOIIel U HeopraHuyecko xumuu B 11
KJIacce OCYILIECTBIIACTCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHH, Tak U
MOHSATUH, IPUHATHIX B OTAEIBHBIX IPEAMETAX €CTECTBEHHO- HAYYHOTO LIMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: SBICHUE, HAYUHBINA (DaKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHalM3, CHUHTE3, KiacCHUUKAIKA, TEPUOIUIHOCTh, HAOIIOJEHUE, HW3MEPECHHE, SKCIICPUMEHT,
MO/I€JIb, MOJICIIUPOBAHUE.

dusnka: MaTepusi, MUKPOMHUP, MAaKpOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOIIHI,
pPaIMOaKTUBHOCTh, MOJICKYJIa, JHEPreTHYECKH ypOBEHB, BEIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSIHME BEIICCTBA, MICAIBHBIA Ta3, (U3MYECKUE BEIUYMHBI, CAMHUIBI U3MEPEHUS, CKOPOCTD,
SHEpPTrus, Macca.

buonorusi:  kneTka, opraHu3M, OKocHcTema, Ouocdepa, MeTabOIU3M, MaKpo- U
MUKPODJIEMEHTBI, OCJKH, JKUPBI, YIJIEBOABI, HYKIECHHOBBIC KHCIOTHI, (DEPMEHTBI, TOPMOHBI,
KPYTOBOPOT BEIIIECTB M MIOTOK SHEPTUH B SKOCHCTEMAX.

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

TexHomorHs: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUTYpPTHs, CTPOUTEIIbHBIC MaTepHabl,
CEIIbCKOXO3SCTBEHHOE  MPOW3BOJICTBO,  IMHUINEBAs  MPOMBIIUICHHOCTh,  (hapMaleBTUYECKas
MIPOMBIIIIICHHOCTb, IMMPOU3BOJICTBO KOCMETHYCCKUX IPEMapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, JIEKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTUH.

BbinoJiHeHHe IPAKTHYECKOl YaCTH MPOTrPaMMbl

10 xknace
[TpakTuueckas padota Ne 1. «IlonyueHue sTuIeHA U U3YYEHHUE €TO CBOMCTBY
ITpakTryeckas pabora Ne 2. «Pemienune s3kcriepMMeHTaNIbHBIX 3a/1a4 110 TeMe «CIupThl U PEeHOIIBD)
[IpakTuueckass padora Ne 3. «PemeHue skcnepUMeHTalbHbIX 3a7ady 1o teme «KapOoHoBbIe
KHUCHOTHI. CII0XKHBIE HPUPBI»
[IpakTuueckast padora Ne 4. «PemieHne 3KcnepUMEHTaNIbHBIX 3a/1ad 10 TeMe «A30TcoAeprKaliue
OpPraHUYECKUE COCTUHEHUS»
[IpakTuueckast pabora Ne 5. «PemieHue sKkcrnepuMeHTaIbHBIX 3a1ad no Teme «Pacno3HaBaHue
OpPraHUYECKUX COCAUHEHUN»
[IpakTnueckast pabora Ne 6. «PemieHue sKcepUMEHTAIBbHBIX 3a1ad Mo TeMe «Pacno3HaBaHue
IJIACTMAcC ¥ BOJIOKOH»
Ypoxu KOHTPOJIsi: KOHTPOJIbHBIE padOTHI — 3; UTOTOBas padora - 1

11 kuace
ITpakTryeckas padora Ne 1 «BiusiHue paznuyHbIX (PakKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUU»
[Ipaktuueckass pabora Ne 2 «BnusHue pa3ianuHbiX (AKTOPOB HA IOJIOKEHUE XUMHUYECKOTO
paBHOBECHS»
[IpakTuueckas padora Ne 3 «XuMuuecKkue peakliuu B paCTBOPAX 3JIEKTPOIUTOBY
[Tpaktnyeckas pabota Ne 4 «PemeHue HKCHEpUMEHTANbHBIX 3agad Mo Teme «l ajJoreHsi»
[IpakTnueckast pabora Ne 5 «Pemenue skcrnepuMeHTaNbHBIX 3anady no Teme «Cepa u eé
COEIMHEHUS»
[IpaxTuueckast padota Ne 6 «PerieHne sKCriepuMEHTAIBHBIX 3a7a4 110 TeMe «A30T U pocdop U ux
COEIMHEHUS»
[TpaxTrueckas padota Ne 7 «Pemienne skCiepuMeHTATBHBIX 3a1a4 10 TeMe «MeTaibl TJIaBHBIX
MOATPYIII»
[TpakTrueckas padota Ne 8. «PemeHne skCiepuMeHTAIBHBIX 3a71a4 M0 TeMe «MeTautbl TOOOYHBIX
MOATPYIII»
Ypoxu KOHTPOJIsI: KOHTPOJIbHBIE paboThl — 4; nTOroBas padora - 1



TemaTnyeckoe NIAHUPOBaHUE, B TOM YHCJIe C y4eTOM padoyeil MporpaMMbl BOCIUTAHMSA, C YKa3aHUEM KOJMYeCTBA

YacoB, OTBOAMMbIX HA 0CBOEHHE KAKI0H TeMbI

10 ky1ace
Ne | Tema ypoka | BocnuTaTenbHplii noTeHIMAN | 90P | KonmuuecTso uacos MHara
Teopernueckne 0CHOBBI OpraHuyeckoii xumuu (8 1)
1 IlpemmMer W 3HaueHWEe oOpraHWdeckoil  xumuw, | L[eHHOCTHOE OTHOIICHHE K https://resh.edu.ru/subject/lesso | 1
OpENCTaBICHHE O MHOTOO0Opa3sHd OPraHUYECKHUX | OTEUECTBEHHOMY HAYYHOMY HACIICAHIO n/6149/
COeMHEHU MepEeNIOBBIX JOCTHKEHUH U OTKPBITHH B https://lesson.academy-

XUMUH content.myschool.edu.ru/lesson/
a9f3d191-5ele-4e24-ac02-
efb16fa49f6a

2 DJIEKTPOHHOE CTPOEHHE aToMa yriepoja (OCHOBHOE W | AKTHBH3ALUS MO3HABATEILHOU https://lesson.academy- 1
BO30YKIEHHOE COCTOSIHHSA). BaneHTHbIE | IESTENBHOCTH 00YYarOIIUXCS, content.myschool.edu.ru/lesson/
BO3MOKHOCTH aTOMa yTiiepoJia (hopmupoBaHue HABBIKOB camocTosTeapHON | €935a58c-ab0e-4¢59-9dcf-

paboTHI ¢ y4eOHBIMU TEKCTAMHU 20517ae4b52e

3 XyuMu4eckas CBsI3b B OPraHMYECKHX COeIUHCHUsX. | DOopMUpOBaHHE 3aHMHTEPECOBAHHOCTH B https://lesson.academy- 1
MexaHu3aMbl  00pa3oBaHMs  KOBAJICHTHON  CBSI3M, | HAy4YHBIX 3HAHHSX 00 YCTPOHCTBE MUpa content.myschool.edu.ru/lesson/
CHoCOOBI pa3phiBa CBsI3eH €935a58¢-ab0e-4¢59-9dcf-

20517ae4b52e

4 Teopusi CTpOSHHUsI OpraHUYeCKUX coemuHeHnit A. M. | @opMUpOBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy- 1
Bytieposa HAYYHBIX 3HAHUIAX 00 YCTPOHCTBE MHpa content.myschool.edu.ru/lesson/

LIeHHOCTHO€E OTHOIIIEHHE K €935a58¢-ab0e-4¢59-9dcf-

OTEYECTBEHHOMY HAY4YHOMY HACJICAHIO 20517ae4b52e

NEPEIOBBIX JOCTHXKEHUN U OTKPBITUH B

XUMUH

5 Bunel n3oMepuu: CTPYKTypHasi, NpocTpaHcTBeHHas. | DOpMUpOBaHUE 3aMHTEPECOBAHHOCTH B https://lesson.academy- 1
DrekTpoHHble dGPEKThI B MOJICKYIaX OPraHUYECKUX | HAyYHBIX 3HAHHIX 00 YCTPOHCTBE MUpa content.myschool.edu.ru/lesson/
COEIMHEHUN €935a58c-ab0e-4c59-9dcf-

20517ae4b52e

6 [pencraBnenue 0 kiaccudukayu u | GopMUPOBAHUE 3aUHTEPECOBAHHOCTH B https://lesson.academy- 1
crcTeMaTHYecKas HOMEHKJIaTypa (IUPAC) | Hay4HBIX 3HaHHAX 00 YCTpOHCTBE MUpa content.myschool.edu.ru/lesson/
OpPTaHUYECKUX BEIIECTB 726ee099-e1a9-410f-b8be-

b4cb589aeadl

7 Knaccudukanust peakiuit B OpraHunveckoi XAMHH dopMHpOBaHHE 3aHHTEPECOBAHHOCTH B https://lesson.academy- 1

HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MHpa content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-h8be-
b4cb589aeadl

8 Cucremaruszanust ¥ 00001IeHNAE 3HAHUI TI0 TEME PasBuTHe yMeHHUS BHIOHPATh CIIOCO0 https://lesson.academy- 1

periieHns yaeOHO-TI03HaBaTebHOM 3aqaun | content.myschool.edu.ru/lesson/
6c919641-7956-4130-b1fd-
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| c7e71db395d7

Yruesogopoasl (354 —k\p—1, m\p - 1)

9 AnKaHBI: TOMOJIOTUYECKUH psijl, o01ias hopmyna, dopMupoBaHue MpeCTaBICHHUN 00 https://resh.edu.ru/subject/lesso
HOMEHKJIATYpa ¥ U30MEPUsI, IIEKTPOHHOE U OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS n/6151/
HPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT HPUPOIBI
10 | ®dusuyeckue n XMMHUYECKUE CBOMCTBA aJKAHOB ®dopMupoBaHHe 3aMHTEPECOBAHHOCTH B https://lesson.academy-
Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/
258ddc06-ec23-473c-b3d7-
ed82fcaddd02
11 | Haxoxnenwue ankaHoB B npupoje. CriocoOsr ®dopMupoBaHHe 3aMHTEPECOBAHHOCTH B https://lesson.academy-
MOJIYYSHHs] U IPUMEHEHUE aTKaHOB Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/
4da31505-652d-4916-9e7c-
56e88b39bb24
12 | Huxmoankauel: o0mas popMmyiia, HOMEHKIATYpa U dopMupoBaHKe NpeACTaBICHHN 00 https://lesson.academy-
HU30Mepusi, 0COOCHHOCTH CTPOCHHUS U XUMHIECKUX OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHSI content.myschool.edu.ru/lesson/
CBOWCTB, CIIOCOOBI MONYYCHUSI U IPUMEHEHUE MPUPOJIBI 9641927f-bbc8-44b9-b3ea-
8la2be75c47a
13 | PeureHue pacyéTHbBIX 3a/1a4 Ha OINpPECICHIE Pa3BuTHe yMeHus BRIOHpATh Criocod https://lesson.academy-
MOJICKYJISIPHOU OPMYJIBI OPraHMYECKOTO BEIECTBA petieHust yueOHO-TI03HABaTebHOM 3aaun | content.myschool.edu.ru/lesson/
10 MaCCOBBIM JIOJIIM aTOMOB DJIEMEHTOB, BXOISIIUX B 7dada027-8448-418f-b416-
ero cocras. Crucremarusanust ¥ 00001IeHHE 3HAHUH fbaledd4ab6d
0 TeMe
14 | AJKeHbI: TOMOJOTHYECCKHU#T psif, 0O1mas hopmyia, DopMHUPOBaHHE 3aHHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
HOMEHKJIATYPa, 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE HayYHBIX 3HAHUAX 00 yCTpOHCTBE MHUpa n/5412/
cTpoenue Moiekyil. CTpyKTypHas ¥ [UC-TPaHC- https://lesson.academy-
H30MEpHSI AITKEHOB content.myschool.edu.ru/lesson/
4038171e-4158-4bd1-ae98-
18dc1cfh9399
15 | ®dusnyeckue U XUMHUYECKUE CBOMCTBA aJKEHOB. DopMHUPOBaHHE 3aHHTEPECOBAHHOCTH B https://lesson.academy-
IMpaBuiio MapKkOBHUKOBA HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa content.myschool.edu.ru/lesson/
05ab5925-ba8e-499e-840b-
70b5e8db71ae
16 | CriocoOsl mosry4eHust U IPUMEHEHUE aTKEHOB dopMupoBaHHEe 3aMHTEPECOBAHHOCTH B https://lesson.academy-
Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/
05ab5925-ba8e-499e-840b-
70b5e8db71ae
17 | Ilpakruyeckas padora Ne 1 no teme «Iloaydenue CoGimozienue npaBmil 6€30MaCHOCTH IPU https://lesson.academy-

ITWJICHA U U3YYCHHE €ro CBOHCTBY»

o0paleHnn ¢ XHMUYECKUMH BEIIECTBAMH B
OBITY M peaslbHOM KU3HH

Pa3BuTHe nHTEpECa K MPaKTHIECKOMY
IIPUMEHEHUIO 3HAHUI

content.myschool.edu.ru/lesson/
53cd2379-2a45-43b1-9f67-
7ebcdaf03ce0
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18 Perienue pacu€THBIX 3a/1a4 Ha ONPECIICHHIE Pa3Butne ymeHus BRIOUpATh CIIOco0 https://lesson.academy-
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHMYECKOTO BEICCTBA peliienust yueOHO-TI03HABATEMbHOM 3aaun | content.myschool.edu.ru/lesson/
7dada027-8448-418f-b416-
fbaledd4ab6d
19 | AnkaaueHsl: cOMpsHKEHHbBIC, H30JIUPOBAHHbIC, dopMupoBaHue NpeACTaBICHH 00 https://lesson.academy-
KymynupoBaHHbie. OCOOCHHOCTH 3JIEKTPOHHOTO OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS content.myschool.edu.ru/lesson/
CTpOCHHS MPUPOJIBI 6df23393-6f08-4b9f-ae01-
2983ph95h854a
20 | Xumudeckue CBOWCTBA CONPSHKEHHBIX THEHOB DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
HAY4YHBIX 3HAHUSIX 00 yCTPOUCTBE MHUPa content.myschool.edu.ru/lesson/
6df23393-6f08-4b9f-ae01-
a983h95h854a
21 | Croco06bl oNTyYeHHs U IPUMEHEHHE ATKaIHEHOB dopMUpoBaHKE MPEACTABICHHUI 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS content.myschool.edu.ru/lesson/
MPUPOIBI 6df23393-6f08-4b9f-ae01-
a983h95h854a
22 | AJIKMHBI: TOMOJIOTHYECKHUH psij, obmmas Gopmyiia, dopMUpoBaHUE MPEACTABIECHHIH 00 https://lesson.academy-
HOMEHKJIIATYPa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHSI content.myschool.edu.ru/lesson/
CTPOCHHE MOJICKYII, PU3NUECKUE CBOMCTBA TIPUPOIBI 05c9a2929-6741-4d7c-84b5-
009292468356
23 | Xumudeckue CBOWCTBA aIKHHOB dopMupoBaHKe MpeACTaBICHHN 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHSI content.myschool.edu.ru/lesson/
MPUPOJIBI 05c9a2929-6741-4d7c-84b5-
009292468356
24 | KayecTBeHHbIC peaki[Uy Ha TPOWHYIO CBS3b dopMuUpoBaHKe MpeCTaBICHH 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS content.myschool.edu.ru/lesson/
MPUPOIBI 05c9a929-6741-4d7c-84b5-
009292468356
25 | CrocoGbl MoTydeHust ¥ IPUMEHEHHE aTKHHOB DdopMHpOBaHKE MPEICTABICHHUI 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS content.myschool.edu.ru/lesson/
MPUPOIBI 05c9a929-6741-4d7c-84b5-
009292468356
26 | PemreHue 3ama4: pacuy€Thl IO YPaBHEHUIO XUMHYECKO# | Pa3BuTie yMeHus BBIOHPATh CIOCO0 https://lesson.academy-
peakuuu pelieHus yueOHO-TI03HaBaTeNIbHOM 3aqaun | content.myschool.edu.ru/lesson/
7dada027-8448-418f-b416-
fbaledd4ab6d
27 | Cucremarnzanus 1 0000IIeHNE 3HAHUHN 110 TEMe PazBuTHe ymeHust BEIOHpaTh crioco0 https://lesson.academy-
pelieHus yueOHO-TI03HaBaTeNIbHOM 3aqaun | content.myschool.edu.ru/lesson/
6c919641-7956-4130-b1fd-
c7e71db395d7
28 | Apenbl: roMonoruueckuii s, oomas hopmya, dopmupOBaHKE MPEICTABICHHUI 00 https://resh.edu.ru/subject/lesso

HOMEHKJIATypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE

OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHA

n/4775/
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CTpOEHHE MOJIEKYJ OEH30J1a U TOJyoJIa, UX
(u3nyeckue CBOWCTBa

HPUPOJIBI

https://lesson.academy-
content.myschool.edu.ru/lesson/
d86d7d00-d5b4-491d-aded-
c3ddal9feef4

29 | Xumudeckue CBOWCTBA apeHOB: Peakiiu 3amelinerus | OopMUpoBaHue NpeACcTaBIeHHN 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS content.myschool.edu.ru/lesson/
MPUPOJIBI d86d7d00-d5b4-491d-aded-
c3ddal9feef4
30 | Xummudeckue CBOWCTBA apeHOB: peakiiu 3amelinerus | OopMUpoBaHKe NpeACTaBICHHN 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHSI content.myschool.edu.ru/lesson/
MPUPOJIBI d86d7d00-d5b4-491d-aded-
c3ddal9feef4
31 | OcoGeHHOCTH XUMHIECKHX CBOMCTB CTUPOIIA DopMupOBaHKE MPENCTABICHUIT 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS content.myschool.edu.ru/lesson/
MPUPOIBI d86d7d00-d5b4-491d-aded-
c3ddal9feef4
32 | Pemenue pacu€THBIX 3a/1a4 HA OMpPEIC/ICHUE PasButHe yMeHHUS BRIOHPATH CIOCO0 https://lesson.academy-
MOJICKYJISIPHOU OPMYJIBI OPraHMYECKOTO BEIECTBA petieHust yueOHO-TI03HaBaTeIbHOM 3aaun | content.myschool.edu.ru/lesson/
7dada027-8448-418f-b416-
fbaledd4ab6d
33 | CrocoObl mosTy4eHus ¥ IPUMEHEHUE apeHOB DopMHUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHPa content.myschool.edu.ru/lesson/
d86d7d00-d5b4-491d-aded-
c3ddal9feef4
34 | T'enernveckast CBA3b MEXK/y PA3IMIHBIMHU KJIACCAMHU DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
YIJICBOJOPOIOB HAYYHBIX 3HAHUIX 00 YCTPOHCTBE MUpa n/4960/
35 | Pacuétsl 10 ypaBHEHUSIM XUMHUYECKUAX PEAKITHIA. PasBuTHe HHTEpeca K MPAKTHIECKOMY https://lesson.academy-
Cucremaruszanust ¥ 00001IeHNAE 3HAHUI TI0 TEMe PHUMEHEHHIO 3HAHUH content.myschool.edu.ru/lesson/
d86d7d00-d5h4-491d-aded-
c3ddal9feefd
36 | Ipuponmsriii ra3. [TomyTHbIe HEDTIHBIC TA3bI DopMHUPOBaHHE 3aHHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
HAYYHBIX 3HAHUIX 00 YCTPOHCTBE MHpa n/6148/
37 | KameHHBI# yroys U MPOLYKTHI €ro mepepaboTKu DopMHpOBaHHE 3aHHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
Hay4YHBIX 3HaHUSIX 00 yCTPOWCTBE MHpa n/6148/
38 | Hedts n criocoOs! eé nepepabotku. [Ipumenenne dopMupoBaHHEe 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
MIPOAYKTOB MepepaboTKu HePTH HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpa n/6148/
39 | I'eHeTnyeckas cBS3b MEXy Pa3IMIHBIMHU KJIaCCAMH ®dopMupoBaHHEe 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
YII€BOJOPOJOB HayYHBIX 3HaHUIX 00 yCTPOWCTBE MHpa n/4960/
40 | ['ayoreHONPOU3BOAHBIE YTIIEBOIOPOAOB: AIEKTPOHHOE | POpPMUpPOBaHKE 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
CTPOEHHUE; peaKIH 3aMelIEeHUs] rajloreHa HaY4YHBIX 3HaHUSIX 00 yCTPOWCTBE MHpPa n/5412/
41 | JleiicTBHe 1IesI0YeH HA TAIOTCHITPOU3BOIHBIC. ®dopMupoBaHHe 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso

B3aPIMOZ[CI>'ICTBHC JUrajorcHaJlIkaHoB ¢ MarnHu€M 1

HaY4YHBIX 3HaHUSIX 00 yCTPOWCTBE MHpa

n/5412/



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/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/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/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/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://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
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://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/

LITHKOM

42 | Cucremaruzauus v 00001IeHIE 3HAHUH 10 pa3aeny Pa3Butne ymeHus BIOMpATh CIIOCOO https://lesson.academy-
«YTIeBOIOPOABD) pelieHns yueOHO-I03HaBaTeNbHOM 3aqaun | content.myschool.edu.ru/lesson/
6c919641-7956-4130-b1fd-
c7e71db395d7
43 | KouTpouibHas pagora Nel o teme Pa3BnTHe HaBBIKOB CAMOKOHTPOJIS https://lesson.academy-
«YTr1eBOA0POIbI» content.myschool.edu.ru/lesson/
6abf1680-4eb5-46f2-8eas-
44d63cccf518
Kuciopoacoaep:xauiue opranndeckue coequnenns (41 g x\p —1, m\p - 2)
44 | AHanu3 KOHTPOJBHOW PabOTHI. DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
[IpenenpHble OAHOATOMHBIE CITUPTHI: Hay4YHBIX 3HAHUSIX 00 yCTPOHMCTBE MHUpa n/4769/
TOMOJIOTHYECKHUH psift, 06Iast hopmyrna, CTpoeHHE
MOJIEKYJT, H30MEpHs, HOMEHKIIATypa, KIacCUpUKAIHS,
(u3nYeckue CBONCTBa
45 | XuMHYeCKHe CBOWCTBA MPEICIBHBIX OJHOATOMHBIX DopMUPOBaHHE 3aHHTEPECOBAHHOCTH B https://lesson.academy-
CIHPTOB HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MHUPa content.myschool.edu.ru/lesson/
5439¢18b-7440-4b6f-bf84-
c04fa471694f
46 | CriocoObl HOIYYCHNS M IIPUMEHEHUE OHOATOMHBIX DOpMHUPOBaHUE 3aUHTEPECOBAHHOCTH B https://lesson.academy-
CIHPTOB HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHUPa content.myschool.edu.ru/lesson/
5439¢18b-7440-4b6f-bf84-
c04fa471694f
47 | TIpocTbie 23puUpbl: HOMEHKIATYPa U U30MEPUS, dopMupoBaHue NpeCTaBIeHHN 00 https://lesson.academy-
0COOEHHOCTH (DU3UUECKUX U XUMHUYECKHX CBOUCTB OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHSI content.myschool.edu.ru/lesson/
MPUPOJIBI 71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof
48 | MHOroaToMHbIE CIIMPTHI: STHICHTIIUKOIb U TIIHIEPHH, | DOpMUpOBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
uX (pU3MYECKUE U XUMUYECKUE CBONCTBA HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa content.myschool.edu.ru/lesson/
461aa9c8-c0ef-4827-a8e5-
d12a0bedc826
49 | Cnoco6sl MOTyYeHHUS U MPUMEHEHHE MHOTOATOMHBIX | DOpMHUpOBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
CIHPTOB HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MUPa content.myschool.edu.ru/lesson/
PasButue unTEpeca K NPakKTUYECKOMY 461aa9c8-c0ef-4827-a8e5-
IPUMEHEHHUIO 3HaHUH d12a0bedc826
50 | ®denoun: cTpoeHue MOJIEKyYIbI, pruznueckue cBoiictBa. | POpMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
TokcuuHOCTB (eHoa HayYHBIX 3HaHUIX 00 yCTPOWCTBE MHpa n/5727/
51 | Xumudeckue cBOWCTBa (eHONIA dopMupoBaHHEe 3aMHTEPECOBAHHOCTH B https://lesson.academy-
Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/
649883b8-7c5f-4f16-896e-
10a2278b08f1
52 | CrmocoObI mosryueHus U IpUMEeHeHue peHoa ®DopMHUPOBaHUE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
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Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpPa

content.myschool.edu.ru/lesson/
649883b8-7c5f-4f16-896e-
10a2278b08f1

53 | IIpakTuyeckasi pagora Ne 2. Pemenue CoOmtozieHue mpaBil 0€30MACHOCTH PU https://lesson.academy-
IKCIEPUMEHTAJIbHBIX 327124 10 TeMe «CnupThI U o0pamieHHn ¢ XMMIYEeCKUMH BelecTBaMu B | content.myschool.edu.ru/lesson/
(heHoIBI» OBITy U peanbHON KU3HH 75957f70-50f4-4910-b706-

Pa3BuTHe uHTEpEca K MPAaKTHYECKOMY ac2d1b0f4c26
MIPUMEHEHUIO 3HAaHUI
54 | Cucrematu3anus u 0000IEHNE 3HAHHUI 110 TeMe DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
HAY4YHBIX 3HAHUSIX 00 yCTPOUCTBE MHUPa content.myschool.edu.ru/lesson/
5a9e4cc3-f4e9-4b8f-a40f-
c9fe7c9c4bf8

55 | Anbaeruabl U KETOHBI: SJIEKTPOHHOE CTPOCHHUE DopMUPOBaHHE 3aHHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
KapOOHUIIBHOH IPYIMIbI; TOMOJIOTHUECKUE PSABI, Hay4YHBIX 3HAHUAX 00 yCTPOWCTBE MHUpa n/4776/
o01m1as hopmysa, H30MepHs U HOMCHKJIATYpa

56 | Anbpaeruabl U KETOHBI: PU3HUCCKUE CBOMCTBA; DopMHUPOBaHHE 3aHHTEPECOBAHHOCTH B https://lesson.academy-
PEaKIMU PUCOCAUHEHHS HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa content.myschool.edu.ru/lesson/

8664b319-0ba3-4945-b076-
ch7ae5858b90

57 | Peakiuu OKHCIICHUS M KAYECTBCHHBIC PEAKIHI DOopMHUPOBaHNE 3aUHTEPECOBAHHOCTH B https://lesson.academy-
aNbACTHIIOB 1 KETOHOB HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MHPa content.myschool.edu.ru/lesson/

8664b319-0ba3-4945-b076-
ch7ae5858b90

58 | CriocoObl MONTy4YeHHUs albETH/IOB U KETOHOB DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHUPA content.myschool.edu.ru/lesson/
8664b319-0ba3-4945-b076-
ch7ae5858b90

59 | OaHOOCHOBHBIE TPEIENIbHBIE KAPOOHOBBIE KMCIIOTHI, DopMUpOBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
0COOEHHOCTH CTPOCHHS X MOJICKYIT HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa content.myschool.edu.ru/lesson/

b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d

60 | M3omepust 1 HOMEHKIATYpa KapOOHOBBIX KHCIIOT, nX | POpMHUPOBaHKE 3aHHTEPECOBAHHOCTH B https://lesson.academy-
¢u3nyeckne cBOWCTBa Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/

b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d

61 | Xumuyeckue CBOWCTBA NpeaeIbHBIX OHOOCHOBHBIX DopMHpOBaHKE 3aHHTEPECOBAHHOCTH B https://lesson.academy-
KapOOHOBBIX KHUCIIOT Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/

b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d

62 | OcoOeHHOCTH CBOICTB MypaBbHHON KHCJIOTEHI. ®dopMupoBaHHe 3aMHTEPECOBAHHOCTH B https://lesson.academy-

MHoroo0pa3ue KapOOHOBBIX KHCIIOT

HAYYHBIX 3HAHUAX 00 yCTpPOHCTBE MUpa

content.myschool.edu.ru/lesson/
b4feaa04-3438-4b57-a3ec-
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ba0f9fe63c0d

63 | OcoOeHHOCTH CBOICTB: HENpENENbHBIX U ®dopMupoBaHHe 3aMHTEPECOBAHHOCTH B https://lesson.academy-
apOMaTHYECKUX KapOOHOBBIX, TUKApPOOHOBBIX, Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/
THIPOKCHKApOOHOBBIX KUCHOT. [IpeacTaBuTesu b4feaa04-3438-4b57-a3ec-
BBICIHINX KAPOOHOBBIX KHUCIIOT ba0f9fe63c0d

64 | IloHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KHCIIOT DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

HAY4YHBIX 3HAHUSIX 00 yCTPOUCTBE MHUPa content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4d9f

65 | CrocoObl oTy4eHus U IPUMEHEHUE KapOOHOBBIX dopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

KHCIIOT HAY4YHBIX 3HAHUSIX 00 yCTPOUCTBE MHUPa content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

66 | CrnoxwHble 3(UpPBI: TOMOIOTHYECKUI PsiI, 0OIIAs dopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesso
(dbopmyra, H30MepHs U HOMCHKIIATypa HAYYHBIX 3HAHUIX 00 YCTPONCTBE MUPA n/5952/

67 | dusmyeckue U XUMUYECKUE CBOICTBA 3)UPOB DopMUPOBaHHE 3aHHTEPECOBAHHOCTH B https://lesson.academy-

HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4d9f

68 | Pemrenue pacu€THBIX 331a4: 0 YPABHEHHUIO AKTHBH3AIHS TO3HABATEILHON https://lesson.academy-
XUMHUUYECKOH peakiiu, Ha OTpeIelicHue JIeSITEIbHOCTH 00YYarOIUXCsI content.myschool.edu.ru/lesson/
MOJIEKYIISIPHOH (YOPMYJIIBI OPraHMYECKOTO BEIIECTBA PasButne ymeHus BEIOHpaTh CIIoco0 c19e6ffc-7d70-46cc-a9ee-

petienust yueOHO-1I03HaBaTebHOM 3aaun | ebfac27dead9

69 | Ilpakruyeckas pagora Ne 3. PemieHue CoOitozienue mpaByJI ITOJIb30BAHUS https://lesson.academy-
IKCHEPUMEHTAJLHBIX 32124 0 TeMe «Kap0oHOBbIe | XUMHYIECKON TOCY/I0H M Ta00paTOPHBIM content.myschool.edu.ru/lesson/
Kuca0Tbl. CioxKHbIE 3PUPBI» 000py10BaHUEM, TPABUIT OOpAIIEHUS C 5a9e4cc3-f4e9-4b8f-a40f-

XAMHUYECKHMHU BEIIECTBAMH B c9fe7c9c4bf8

COOTBETCTBUH C HHCTPYKIMIMHU https://lesson.academy-
[probpeTeHue OMbITA TI0 UIAHHPOBaHMIO, | content.myschool.edu.ru/lesson/
OpraHMU3alfK ¥ BHITOJHEHHIO 9834d408-386d-444a-8de3-
JKCIEPUMEHTOB, YMEHHUIO CTPOHUTH 7efba8b98cdb

JIOTHYECKUE PACCYKICHHS, NeTaTh BBIBOBI

Y 3aKJTI0YCHHUS

70 | XKupsl: ctpoeHue, PU3NUECKUE U XUMHYCCKHE DopMHpOBaHKE 3aHHTEPECOBAHHOCTH B https://lesson.academy-
CBOHCTBa (THPOIIH3) Hay4YHBIX 3HaHUAX 00 yCTPOWCTBE MHpa content.myschool.edu.ru/lesson/

71ac43f2-a0d4-4945-a0eb-
1e59cd5f4d9f

71 | OcoOeHHOCTH CBOICTB >KHPOB, COIEPXKAIINX OCTaTKn | POpMUpOBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

HENPEACTBbHBIX XUPHBIX KUCIIOT. )KI/IpI)I B IIpUpoaec

HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUpa

content.myschool.edu.ru/lesson/
71ac43f2-a0d4-4945-a0eb-
1e59cd5f4d9f
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72 | MbLa KaK coJii BBICIINX KapOOHOBBIX KUCIIOT, UX dopmupoBaHue npeacTaBICHUN 00 https://lesson.academy-
Motouiee jeiicteue. [IoHsATHE 0 CHHTETHYECKUX OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS content.myschool.edu.ru/lesson/
Mmotomux cpeacrsax (CMC) MPUPOJIBI 71ac43f2-a0d4-4945-a0eb-

1e59cd5f4d9f

73 | T'enerndeckast CBsA3b YIICBOAOPOIOB U dopMupoBaHUe MPeACTaBICHH 00 https://lesson.academy-
KUCJIOPOCOIEPIKAIINX OPTAHUYECKHIX BEIICCTB OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS content.myschool.edu.ru/lesson/

HPHUPOIBI 75957f70-50f4-4910-b706-
ac2d1b0f4c26

74 | Pacuérnl M0 ypaBHEHHUSAM XMMUYECKUX PEAKIIUit Pa3BuTHe yMeHus BRIOHpATh criocod https://lesson.academy-

petieHust yueOHO-TI03HAaBaTeIbHOM 3aaun | content.myschool.edu.ru/lesson/
5a9e4cc3-f4e9-4b8f-a40f-
c9fe7c9c4bf8

75 | Cucremarusamus u 0000IICHAE 3HAHUI TI0 TEME PasButHe yMeHHUS BRIOHPATH CIOCO0 https://lesson.academy-

perieHns yueOHO-TI03HaBaTeNbHOM 3aqaun | content.myschool.edu.ru/lesson/
5a9e4cc3-f4e9-4b8f-a40f-
c9fe7c9c4bf8

76 | OGuras XapaKTepUCTHKA YIIIEBOOB ¥ Kiaccupukamnus | POpMUpOBaHKE MPEICTaBICHHI 00 https://resh.edu.ru/subject/lesso
YTIEBOIOB (MOHO-, TU- U ITOJIUCAXapUIbI) OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS n/6150/

HPHPO/IBI

77 | MoHnocaxapusl: pU3MIECKUE CBOUCTBA U dopMupoBaHKe NpeACTaBICHHN 00 https://lesson.academy-
HAXOXICHHUE B IPUPOJIE OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHSI content.myschool.edu.ru/lesson/

MPUPOJIBI 709ce43a-deb6-4281-963b-
01d2e212d4d0

78 | IlpumeHeHwue TIIOKO3bI, €€ 3HAYCHHUE B dopMupoBaHKe MpeCTaBIeHHN 00 https://lesson.academy-
JKU3HEACATEILHOCTH OpraHi3Ma OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHSI content.myschool.edu.ru/lesson/

MPUPOIBI 709ce43a-deb6-4281-963b-
01d2e212d4d0

79 | Jucaxapuabl: caxapo3a, MaJIbTO3a M JIAKTO3a. dopMUpoBaHUE TPEACTABIEHHUI 00 https://lesson.academy-
HaxosxeHne B Ipupo/ie ¥ MPUMEHEHHE JMCaXapUIoB | OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI content.myschool.edu.ru/lesson/

MPUPOIBI 709ce43a-deb6-4281-963b-
01d2e212d4d0

80 | IMomrcaxapuibl: CTPOCHHE MAKPOMOJIEKYT, dopMupOBaHKE MPEICTABICHHUI 00 https://resh.edu.ru/subject/lesso
(bu3nYecKre U XUMHYECKHE CBOWCTBA, IPHMEHEHUE OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS n/5413/

HPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/lesson/
690fbb76-f94a-4f77-bbbe-
3d3ae748f716

81 | IlonsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX ®dopmMupoBaHue NpeaCTaBICHUN 00 https://lesson.academy-

OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS content.myschool.edu.ru/904/10

TPHPOJIBI

82 | Pemienue pacyeTHBIX 3aj1a4 Ha ONpeeIeHUe T0JIU Pa3BuTne yMeHHs BHIOMPATh CIIOCO0 https://lesson.academy-

BBIXOJA IPOJIYKTa PEAKLIUU OT TEOPETUYECKH

pemeHns yueOHO-TT03HABATENBHON 339

content.myschool.edu.ru/904/10
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BO3MOXXHOI'O

83 | Cucremarnzanus u 0000IEeHNE 3HAHUH 110 pa3ely Pa3BuTne HaBHIKOB CAMOKOHTPOJIS https://lesson.academy-
content.myschool.edu.ru/lesson/
5a9e4cc3-f4e9-4b8f-a40f-
c9fe7c9c4bf8

84 | KonrpoJbHasi paGora Ne2 no teme Pa3BuTHe HaBBIKOB CAMOKOHTPOJIIS https://lesson.academy-
«Kucopoaconepxaniue opraHuuecKue Pa3BuTHEe yMEHUS CaMOCTOSTEIIEHO content.myschool.edu.ru/lesson/
coeIMHEeHHsD BBIOMPATH CIIOCO0 penIeHust yueOHo- 66a7bd94-2bc5-4ec7-b7c7-

[03HaBaTEIbLHON 3314 1f893919d25a
A3oTcoaep:kamue opraunieckue coemunenus (12 g, k\p— 1, m\p - 2)

85 | AHamu3 KOHTPOJILHOH paboOTHI. DopMUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
AMUHBI: KITacCU(UKAIINS, CTPOCHHE MOJIEKYJI, 00IIasi | HayJYHBIX 3HAHHAX 00 yCTpOicTBEe MUpa content.myschool.edu.ru/lesson/
(dbopmyra, u3oMepus, HOMCHKIIATYPa U (PU3UUCCKUE 0c608a59-4c69-4481-839%e-
cBoOiicTBa 9205f201b73e

86 | Xummudeckue cBOWCTBA anU(PaTHICCKUX AMHHOB DopMHpOBaHKE MPEICTABICHUI 00 https://lesson.academy-

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS content.myschool.edu.ru/lesson/
MIPUPOIBI 0c608a59-4c69-4481-839%e-
9205f201b73e

87 | AHWIHH: CTPOCHHE AaHWUITHHA, 0COOCHHOCTH LlenHocTHOE OTHOIIEHHE K coOcTBeHHOMY | https://lesson.academy-
XMMHUYECKUX CBOWCTB aHWJIMHA 3I0POBBIO content.myschool.edu.ru/lesson/

PasButne nHTEpEca K MPaKTHIECKOMY 0c608a59-4c69-4481-839%e-
MPUMEHCHHUIO 3HAHUIM 9205f201b73e

88 | CrocoObl mostyyeHus v IpuMeHeHue anudarudeckux | OopMUpoBaHUe MpeACcTaBIeHHN 00 https://lesson.academy-

aMHHOB OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHSI content.myschool.edu.ru/lesson/
TIPUPOIBI 0c608a59-4c69-4481-839%e-
9205f201b73e

89 | AMUHOKHCIOTBI: HOMEHKIATYpA U U30MEPHS, DdopMuUpoBaHKe MPeCTaBICHIN 00 https://resh.edu.ru/subject/lesso
¢usnyeckue cBoiicTBa. OT/IENbHBIE IPEACTABUTENH 0- | OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS n/4743/

AMHUHOKHCIIOT TOPHPOJIBI

90 | Xumwuveckue CBOWCTBA AaMUHOKHCIIOT, UX DopMupOBaHKE MPEICTABICHHUI 00 https://lesson.academy-
OMOJIOrMYECKOE 3HAYEHNE AMUHOKHCIIOT. CHHTE3 U OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHSI content.myschool.edu.ru/lesson/
THPOJIH3 MENTHIOB MPUPOIBI c2f2f3d7-43d1-4873-ace0-

78eca6009628

91 | Benku Kak MPUPOIHBIC OIUMEPHI; CTPYKTYPHI O6enkoB | DOpMHUpOBaHHE MPEACTABICHU# 00 https://resh.edu.ru/subject/lesso

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS n/4743/
HPHPOABI
92 | Xumudeckue cBOWCTBa OEIKOB ®dopmMupoBaHue NpeaCTaBICHUN 00 https://lesson.academy-
OCHOBHBIX 32aKOHOMEPHOCTSAX Pa3BUTHS content.myschool.edu.ru/lesson/
HPUPOJIBI €2f2f3d7-43d1-4873-ace0-
78eca6009628
93 A3oTcoaepKanue TeTePOIUKINIECKUEC COCTUHCHUS. ®dopmupoBaHUe MPECTABICHHUN 00 https://resh.edu.ru/subject/lesso

HyKJ'IeI/IHOBLIG KHCJIOTBI: COCTAB, CTPOCHUC U

OCHOBHBIX 3daKOHOMEPHOCTAX Pa3BUTUSA

n/6296/
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OuoIoruuecKas POJb

PUPOJIBI

94 | IlpakTu4eckasi pa6ora Ne 4. Pemenue Co0utozienue npaByJI OJb30BaHUS https://lesson.academy-
IKCIEePHMEHTAJIbHBIX 32124 10 TeEMe XUMHUYECKOH MOCy 10U U 1a00paTOPHBIM content.myschool.edu.ru/lesson/
«A30Tcoep:Kalie OpraHuyecKue coeInHeHUus» 000pyoBaHUEM, TPABIII OOPAIICHNUS C d7681e62-c311-48e9-935e-

XMMHYECKHMH BEeIIECTBaMH B fh3¢59299c91
COOTBETCTBHH C HHCTPYKUMSIMHE

[TproGpeTeHne OIbITA 110 ITAHUPOBAHHIO,

OpraHM3ali U BBIIOIHECHUIO

IKCIIEPUMEHTOB, YMCHHUIO CTPOHTD

JIOTHYECKUE PACCYKICHHS, AT BBIBOBI

U 3aKJTI0UCHHUS

95 | ITpakru4eckasi pa6ora Ne 5. Pemenue Co0utozienue npaByJl 0Jb30BaHUS https://lesson.academy-
IKCIEPUMEHTAIbHBIX 32124 10 TeMe XUMHYECKOM MOCYI0H U 1TabopaTopHbIM content.myschool.edu.ru/lesson/
«Pacno3HaBaHHe OpraHNYecKUX COeTUHEHU D 000pyI0BaHUEM, TIPABUIT OOPAIICHHUS C d7681e62-c311-48e9-935e-

XAMHUYECKHMHU BEIICCTBAMH B fh3c59299¢91
COOTBETCTBHH C HHCTPYKLHSIMH

[IproGpeTeHne OIbITA 110 ITAHUPOBAHHIO,

OpraHM3alid U BBIIOIHEHUIO

9KCHEPUMEHTOB, YMCHHUIO CTPOHTD

JIOTHYECKUE PACCYKICHHS, AENIATh BHIBOIBI

U 3aKITIOYCHISI

96 | KoutpoJabHas pagora Ne3 nmo teme Pa3BuTHE HaBBIKOB CAMOKOHTPOJIS https://lesson.academy-

«A30TCOepKaIMe OPraHuYecKne CoeTuHEHNs PasBuTHE yMEHHS CAMOCTOSATEIHHO content.myschool.edu.ru/lesson/
BBIOMpATH CIIOCOO pemieHus yaeOHo- 1600e4a4-d259-4ba9-9632-
HO3HABATENIBLHON 3a/1a4K 994faedce366
BbicokoMo1eKyJIsipHbIe coeuHeHus (6 1)

97 | AHamu3 KOHTPOJBHOM paboTHI. AKTHBHU3AIHS TI03HABATEIIHHON https://resh.edu.ru/subject/lesso
OCHOBHBIE TIOHATHUSI XUMUH BBICOKOMOJIEKYJISIPHBIX JIeSITEIbHOCTH 00YYaroIuxcs, n/6095/

COEIMHEHUI U METOIbI X CHHTE3a - MOJIMMEpH3anus | (OPMUpPOBaHHME HABLIKOB caMOCTOsTeNbHOM | https://lesson.academy-

1 TOJIUKOH/ICHCATIHSI paboThI ¢ yIeOHBIMH TEKCTAMH content.myschool.edu.ru/lesson/
45b81dac-acba-440e-99e3-
14c3ba78050a

98 | IlmacTmaccel. YTuimzauus u nepepadoTKa IIacTHKa ®dopmMupoBaHue NpeaCTaBICHUN 00 https://resh.edu.ru/subject/lesso

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS n/4823/
HOPHPOABI

99 | DnacroMepsl: HATYpaJIbHBINA CHHTETHYECKNE Kaydyyku. | DopMupoBaHHE NpeacTaBIeHUH 00 https://resh.edu.ru/subject/lesso

Pe3una OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS n/6152/
TPHPOJIBI

100 | BosokHa: HATypaJbHBIE, HCKYCCTBEHHBIE, dopMUpoBaHUE PEACTABIEHHH 00 https://resh.edu.ru/subject/lesso
cuHTeTnueckue. Ilommumepsl cienuanbHOro OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS n/a777/

Ha3HAYCHUSI TPHPOJIBI

101 | Mpakruyeckasi pa6ora Ne 6. Penenne Co0utro/IeHre TIPaBHUIT TOJTb30BaAHHMS https://lesson.academy-
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IKCIIEPUMEHTAJBHBIX 3a1a4 MO TeMe
«Pacno3HaBaHue IJ1acTMAaCC U BOJIOKOH)

XMUMHUYECKOH MOCyI0H M 1a00paTOPHBIM
00opyioBaHUEM, ITPaBUJI OOpaICHUS ¢
XMMHYECKIMH BEIIECTBAMH B
COOTBETCTBHUH C HHCTPYKIUAMHU
[IproGpereHue OBITa O MIAHUPOBAHHIO,
OpTaHM3aIMH 1 BBIITOJTHEHHUIO
9KCTIEPUMEHTOB, YMEHHIO CTPOUTH
JIOTHYECKHUE PACCYKICHUS, AETaTh BEIBOIBI
Y 3aKIIIOYCHHS

content.myschool.edu.ru/lesson/
45b81dac-acha-440e-99e3-
14c3ba78050a

102

O06o001IeHne ¥ CHCTEMaTH3aLMSI H3yYEHHOTO
MarepHana o reme «BhICOKOMOIeKyIpHbIe
coenuneHus». MToropasi paéora

Pa3ButHe yMeHUs CaMOCTOSTEIHHO
BBIOUPATH CIIOCO0 pelicHus yueOHO-
MO3HABATEIILHOW 33724

Pa3BuTHE HAaBBIKOB CAMOKOHTPOJIS

https://lesson.academy- 1
content.myschool.edu.ru/lesson/
1600e4a4-d259-4ba9-9632-
994fae4ce366

Bcero wacos: 102 (x\p — 3 + urorosas, m\p - 6)
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TemaTnyeckoe NIAHUPOBaHUE, B TOM YHCJIe C y4eTOM padoyeil MporpaMMbl BOCIUTAHMSA, C YKa3aHUEM KOJIMYeCTBA
4acoB, OTBOAUMbIX HA OCBOEHHE KAXKI0H TeMbl

11 knace
No Tema ypoka BocnuTarenpHplii moTEeHIUAT 20P Konunuectso Jara
4acoB
Teoperunyeckue ocuoBbl xumuu (39 4, k\p — 2, n\p - 3)
1 ATtom. CocTaB aTOMHBIX sep. XUMHUYECKHUH diieMeHT. | DPOpMUpOBaHHE 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesson/
W3oTomns! HayY4YHBIX 3HaHUAX 00 YCTPOHCTBE MHUpa 6479/

IleHHOCTHOE OTHOIIEHUE K https://lesson.academy-

OTEYECTBEHHOMY HaYYHOMY HacJEIHIO content.myschool.edu.ru/904/10

MEPETOBBIX TOCTHXKEHUM U OTKPHITHI B https://lesson.academy-

XUMHUH content.myschool.edu.ru/lesson/2
0bl1df2e-6ce4-435b-b6dc-
5155d30a45fa

2 CrpoeHue dIeKTPOHHBIX 000JI0YeK aTOMOB, KBaHTOBbIe | DOpMHUpOBaHKE 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesson/
qucia HAyYHBIX 3HAHUSX 00 YCTPOMCTBE MUpa 6332/
https://lesson.academy-
content.myschool.edu.ru/904/10
3 Kraccudukarys XAuMUIeCKUX 3JIeMEHTOB (s-, p-, d-, f- | dopmupoBaHue 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesson/
JJIEMEHTBI) HaY4YHBIX 3HAHUAX 00 YCTPOMCTBE MHpa 5911/
https://lesson.academy-
content.myschool.edu.ru/904/10
4 PacripeienieHue 3;1€KTPOHOB [0 aTOMHBIM OPOUTAIISIM DopMUPOBAHUE 3aHHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesson/
HaY4YHBIX 3HAHHUSAX 00 YCTPOKCTBE MHpa 5911/
5 DJIEKTPOHHBIE KOHPUTYPAIL[HH ATOMOB JIEMEHTOB B DopMHUPOBAHKE MPECTABICHUI 00 https://resh.edu.ru/subject/lesson/
OCHOBHOM H BO30YXIEHHOM COCTOSIHUU OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 5911/
TPHPO/IbI
6 DJIeKTPOHHBIE KOHPUTYPAIIMHA HOHOB. dopMHUpOBaHKE MPECTABICHUH 00 https://resh.edu.ru/subject/lesson/
DIIeKTPOOTPHIATEIFHOCTD OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS 5911/
TPHPO/IbI
7 [Mepuoanueckuii 3akon u [leproanyeckas cuctema dopMHUpOBaHKE MPEJICTABICHUH 00 https://lesson.academy-
xumuueckux semenToB [1. V. Menzneneesa, cBs3b ¢ OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA content.myschool.edu.ru/lesson/e
COBPEMCHHOW TeOpHEH CTPOCHHSI aTOMOB TIPUPOIBI 7d48881-055d-49da-a49c-

IlenHOCTHOE OTHOILIECHHE K 7375¢3d033€e9

OTEYECTBEHHOMY HAYYHOMY HACJIEHIO https://lesson.academy-

MePEIOBBIX TOCTHXCHUM M OTKPBITHI B content.myschool.edu.ru/904/10

XUMUH

8 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYIECKHX dopMupOBaHUE TIPEICTABICHHUI 00 https://lesson.academy-

3JIEMEHTOB M 00pa3yeMBIX UMH MIPOCTHIX U CIIOKHBIX
BELLECTB 110 I'PYyNIaM U NEPUOAAM

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
NIPUPOAbI

content.myschool.edu.ru/lesson/e
7d48881-055d-49da-a49c-
7375¢3d033e9
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9 Cucremaruszanus 1 00001IEeHUE 3HAHUH 110 TEME Pa3Butne nHTEpECa K NPAKTHYECKOMY https://lesson.academy-
MIPUMEHEHHUIO 3HAHUH content.myschool.edu.ru/lesson/9
adf8229-876hb-4907-868e-
1d43bf90855¢
10 | Buabl xuMuueckoii cBs3u. MexaHu3mbl 00pa3oBaHus dopMHUpoOBaHKE MPECTABICHUH 00 https://lesson.academy-

KOBAJICHTHO# CBsI3U. BojopoaHas CBsi3b. OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/lesson/2

MeKMOIIeKYJISIpHbIC B3aUMO/ICHCTBUS TIPUPOJIBI 859ec02-8ecd-4cd8-8531-
edad962608fh
https://lesson.academy-
content.myschool.edu.ru/904/10

11 BaneHTHOCTD U BaJIEHTHBIE BO3MOYKHOCTH aTOMOB. dopmupoBaHUEe PEACTABICHUN 00 https://lesson.academy-

CB$I3b 3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJI C UX OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA content.myschool.edu.ru/lesson/2

TEOMETPUYCCKUM CTPOCHHEM MPUPOIBI 859ec02-8ecd-4cd8-8531-
edad962608fb

12 | IpexacraBieHus 0 KOMILIEKCHBIX COEMHEHUsX: cocTaB | DOPMHUPOBAHKE MPECTABICHUI 00 https://lesson.academy-
U HOMEHKJIATypa OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/904/10
OPHUPOIbI
13 | BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO dopMuUpOBaHKE MPe/CTaBICHHUN 00 https://resh.edu.ru/subject/lesson/

crpoeHust. THIIBI KPUCTAUINYECKHX PELIETOK U OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS 5581/

CBOICTBA BEILECTB MIPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/1
2bfc348-007f-4796-bcda-
180fc6b720fe

14 | TousTre 0 QUCTIEPCHBIX cucTeMax. [IpeacraBieHue o DopMHUPOBAHKE MPECTABICHUI 00 https://lesson.academy-

KOJUTOMHBIX PACTBOPAX OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/lesson/8

TIPUPOJIBI ae38be6-e06f-4fae-9729-
699031091968
https://lesson.academy-
content.myschool.edu.ru/904/10
15 | UctuHHbIE paCTBOPHI: HACHIIIIEHHBIE U dopMHUpOBaHKE MPECTABICHUH 00 https://lesson.academy-
HEHACHIILICHHBIE, PACTBOPUMOCTb. Kpucrauiorunparsl | OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA content.myschool.edu.ru/lesson/2
TIPUPOJIBI 37cdh54-2787-4817-8330-
6e027b075645
https://lesson.academy-
content.myschool.edu.ru/904/10
16 | CrocoGsl BRIpaXeHHsT KOHIIEHTPAIIMH PACTBOPOB PasBuTne HHTEpECA K PAKTHYECKOMY https://lesson.academy-

TPUMEHEHHIO 3HAHU I

content.myschool.edu.ru/lesson/8
ae38he6-e06f-4fae-9729-
69903109968
https://lesson.academy-
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content.myschool.edu.ru/904/10

17 Pemenue 3a1a4 ¢ UCIOJIL30BAHUEM ITOHATHN PasButue uHTEpEca K MPaKTUICCKOMY https://lesson.academy-
«MaccoBast JIOJsl PACTBOPEHHOTO BEIIIECTBAY, MIPUMCHCHHUIO 3HAHUIA content.myschool.edu.ru/904/10
«MOJISIpHASI KOHICHTPALHS»

18 | Knaccudukariys 1 HOMEHKIATYpA HEOPTraHUUECKIX dopMmHUpoBaHKE MPECTABICHUH 00 https://lesson.academy-

BEILIECTB OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/lesson/5
TIPUPOJIBI e33bc30-805d-41fe-bf72-
860434f45f57
https://lesson.academy-
content.myschool.edu.ru/904/10

19 | Cucremaru3zanus 1 0000IICHNE 3HAHHUI 110 TeMe PasButne uHTEpEca K MPaKTHYECKOMY https://lesson.academy-

MPUMEHEHHUIO 3HAHU T content.myschool.edu.ru/lesson/9
adf8229-876b-4907-868e-
1d43bf90855c¢
https://lesson.academy-
content.myschool.edu.ru/904/10

20 | Kourpoabhasi pa6ora Nel mo remam «CTpoenue Pa3BuTHE HABBIKOB CAMOKOHTPOJISI https://lesson.academy-
aroma. Ilepnoauueckuii 3axon u Iepuoauyueckast PazBuTHe yMeHUs CaMOCTOATEIILHO content.myschool.edu.ru/lesson/c
cHcTeMa XHMH4YecKHx diementoB J. U. BBIOMPATh CIIOCOO penIeHus yuaeOHo- c14f97b-ada3-4ac9-al123-
MenpeiieeBa», «CTpoeHune BelecTna. [03HaBaTEIbLHON 3a0a4l dadc40973c6f
MHoroo6pa3ue BelecTB» https://lesson.academy-

content.myschool.edu.ru/904/10

21 | Anamu3 KOHTPOJILHOM paboTHI. dopMHUpOBaHKE MPECTaBICHHI 00 https://resh.edu.ru/subject/lesson/
Knaccudukanusi XAMHIECKUX PEaKiunii B OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4938/

HEOPraHUYECKON W OPraHUYECKON XUMHUH. 3aKOH TIPUPOJIBI https://lesson.academy-

COXpaHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHHUS U content.myschool.edu.ru/904/10

MPEBPAIIEHHS SHEPTHHU MPH XUMHIECKUX PEAKITHAX https://lesson.academy-
content.myschool.edu.ru/lesson/7
5637222-d397-4b1a-810a-
cc7bca9e8alc

22 | TemnoBbie 3(h(HEKTH XUMUUSCKUX PEAKIIU. dopMHUpOBaHKE MPECTABICHUH 00 https://lesson.academy-
Tepmoxnmudeckne ypaBHEHHS OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA content.myschool.edu.ru/904/10

TPUPOIBI

23 | BpluucieHHs O ypaBHEHHAM XUMHYECKUX peakuuit 1 | Pa3BuTHe MHTEpeca K MPakTHYSCKOMY https://lesson.academy-
TEPMOXMMHYECKHM YPaBHEHUSIM IIPUMEHEHHIO 3HAHUH content.myschool.edu.ru/904/10

24 | CKOpOCTh XUMHUYECKOH peakuny, e€ 3aBUCUMOCTb OT dopmupoBaHue MpezcTaBlIeHUH 00 https://lesson.academy-

Pa3INIHbIX (1)aKTOp0B. Karamus u KaTaJn3aTopbl

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
NIPUPOABI

content.myschool.edu.ru/lesson/f0
ch5def-307e-4575-89d0-
86041b603655
https://lesson.academy-
content.myschool.edu.ru/904/10
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25 | T'omoreHHbIE ¥ reTEPOreHHBIE PEAKLIUH dopmupoBaHue NpecTaBIeHUH 00 https://lesson.academy-
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA content.myschool.edu.ru/904/10
TIPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/lesson/7
5637222-d397-4b1a-810a-
cc7bca9e8alc
26 | IIpakTuyeckasi pagora Ne 1 no reme «Binsinue ColuroneHne paByI MOIb30BAHUS https://lesson.academy-
Pa3IMYHBIX (GaKTOPOB HA CKOPOCTh XMMUYECKO XMMHYECKOI MoCy0# 1 1a00paTOpHBIM content.myschool.edu.ru/904/10
peakuum» 000pyI0BaHHUEM, IIPABIII OOPAIIECHUS C https://lesson.academy-
XUMHUYECKUMH BELIECTBAMHU B content.myschool.edu.ru/lesson/f0
COOTBETCTBHHU C HHCTPYKIMAMH cb5def-307e-4575-89d0-
[puobpeTeHue onbiTa 10 IaHupoBanuto, | 86041b603655
OpraHU3aI{H{ U BBIMOJIHCHHUIO
9KCIIEPHUMEHTOB, YMCHHIO CTPOHTh
JIOTHYECKUE PACCYKICHHS, ACNaTh
BBIBOJIBI U 3aKJIIOUCHHS
27 | Obparumble 1 HEOOpATUMBIE PEaKHU. XIUMIICCKOE @®opMHUpOBaHUE 3aUHTEPECOBAHHOCTH B https://lesson.academy-
paBHOBecHE HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa content.myschool.edu.ru/lesson/0
e41e568-0a2b-4605-bh92-
35d1ab69f9ba
https://lesson.academy-
content.myschool.edu.ru/904/10
28 | IlpakTuuyeckas padora Ne 2 mo teme «Biausinue CobaroieH e IPaBHII MOTB30BAHUS https://lesson.academy-
Pa3IMYHBIX (PAKTOPOB HA MOJIOKEHHE XHMHYECKOT0 | XHUMHYECKOH NOCYI0# U 1ab0paTOpHBIM content.myschool.edu.ru/904/10
paBHOBeCHS» 000pyI0BaHKEM, ITPABUIT OOpAIIEHHS C https://lesson.academy-
XUMUYECKHUMH BELIECTBAMU B content.myschool.edu.ru/lesson/0
COOTBETCTBHHU C HHCTPYKIHAMH e41e568-0a2b-4605-bh92-
[MpuobpeTeHue omsiTa M0 MmIanupoBanuio, | 35d1ab69foba
OpraHM3al{H U BHIIIOIHEHHUIO
9KCIEPUMEHTOB, YMEHHUIO CTPOUTh
JIOTHYECKUE PACCYKICHHS, AENaTh
BBIBOJIBI U 38KJIIOUCHHS
29 | DnektponutHyeckas auccouuanys. CUIbHbIE H @dopMHUpPOBaHUE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
ciabble 37eKTposInThl. CTENeHb AUCCOLMALIN HayY4YHBIX 3HaHMAX 00 yCTPOMCTBE MHpa content.myschool.edu.ru/lesson/2
37cdb54-2787-4817-8330-
6e027b075645
https://lesson.academy-
content.myschool.edu.ru/904/10
30 | Monnoe npousseaeHue Boabl. Cpeaa BOAHBIX dopMHUPOBAHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

pactBopoB. Bomopoansrit mokazarens (pH) pactBopa

HAyYIHBIX 3HAHHIX 00 YCTPOHCTBE MUpa

content.myschool.edu.ru/lesson/8
47d1752-151b-4501-8390-
129649f6c913
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https://lesson.academy-
content.myschool.edu.ru/904/10

31

I'upponus coneid. Peakiiiu, mpoTeKaroIie B
pacTBOpax AMEKTPOIUTOB

dopMHUpOBaHHE 3aNHTEPECOBAaHHOCTH B
HayYYHBIX 3HAHUAX 00 yCTPOHUCTBE MHUpa

https://resh.edu.ru/subject/lesson/
5912/

https://lesson.academy-
content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/e
2b3e2ce-c781-40be-bb00-
fab862636f7¢e

32

IIpakTnuyeckas padora Ne 3 mo reme «XumMmu4eckune
peaKkI UM B PacTBOPAaX 3JIEKTPOJHUTOBY»

CobuttoieHre paBmJI MOJIb30BAHKS
XUMHUYECKOH MOCYI0¥ U 1abOpaTOpHBIM
000pyI0BaHUEM, TIPABUIT OOPAIICHUS C
XHUMHNYCCKHUMHU BEUICCTBAMU B
COOTBETCTBUU C UHCTPYKIUAMU

https://lesson.academy-
content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/8
47d1752-151b-4501-8390-
f29649f6c913

33

OKHCIHTENHFHO-BOCCTAHOBHUTEIHHBIC peaKknuu.
Bakueiimnme OKHCINTEIN U BOCCTAHOBUTEIN

@dopmupoBaHHE 3aMHTEPECOBAHHOCTH B
HayYYHBIX 3HAHHAX 00 yCTPOMCTBE MHUpa

https://lesson.academy-
content.myschool.edu.ru/lesson/8f
219cef-7a8a-44d5-b58a-
b3d1b2eeb237
https://lesson.academy-
content.myschool.edu.ru/904/10

34

MeTo 3JIeKTPOHHOTO (AJIEKTPOHHO-HOHHOTO0) Oananca

®DopMHpOBaHHUE 3aNHTEPECOBAHHOCTH B
HaY4YHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa

https://lesson.academy-
content.myschool.edu.ru/lesson/8f
219cef-7a8a-44d5-b58a-
b3d1b2eeb237

35

DNEeKTPOITN3 PACTBOPOB U PACILIABOB BEIIECTB

DopMUPOBaHUE 3aUHTEPECOBAHHOCTH B
HaY4YHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa

https://resh.edu.ru/subject/lesson/
3523/

https://lesson.academy-
content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/3
2e5edc9-ch82-4f4a-ad5e-
4f56bc7el4ed

36

Pemenne 3aJa4 pa3JIMIHbIX TUIIOB

PazButne ymenus BEIOMpaTh criocod
pemeHus yueOHO-TI03HaBaTEILHOM 3a/1a41

https://lesson.academy-
content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/9
adf8229-876h-4907-868e-
1d43bf90855¢

37

Pemenue 3a7a4 pa3JIMIHbIX THUIIOB

Pa3Burne ymeHnus BEIOHpaTh Cr1ocod
pemeHus yueOHO-TI03HABATEIBHOM 3a1a9n

https://lesson.academy-
content.myschool.edu.ru/904/10
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https://lesson.academy-
content.myschool.edu.ru/lesson/9
adf8229-876b-4907-868e-
1d43bfo0855¢

38 Cucremarnsanys ¥ 00001eHre 3HaHAN 110 TEMeE PasBuTne ymeHust BLIOHpaTh criocod https://lesson.academy-
«XUMHYIECKUE PEAKIHID) peteHus yueOHO-TI03HABATEbHOM 3a1aun | content.myschool.edu.ru/lesson/9
adf8229-876b-4907-868e-
1d43bf90855¢
39 | KonrpoJbHasi pagora Ne2 no teme « XuMHYeCKHe Pa3BuTre HaBBIKOB CAMOKOHTPOJIS https://lesson.academy-
peakuum» Pa3BuTHe yMeHUS CaMOCTOSTENILHO content.myschool.edu.ru/904/10
BBIOMpATh CII0co0 penieHus yueOHo- https://lesson.academy-
[I03HABATENIbHON 3ajaunl content.myschool.edu.ru/lesson/c
c14f97b-ada3-4ac9-al23-
dadc40973c6f
Heoprannveckas xumus (54 4, k\p — 2, n\p - 5)
40 | AHanu3 KOHTPOJBHOU pabOTHI. DopMHUPOBAHKE MPECTABICHUI 00 https://resh.edu.ru/subject/lesson/
IMonoxeHne HeMeTaIo0B B [lepruoanueckoii cucteme OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 5939/
XUMHUecKux >1emMenToB JI. . Menneneesa u MIPUPOJIBI https://lesson.academy-
0COOEHHOCTH CTPOCHHUS UX aTOMOB. Du3nueckue content.myschool.edu.ru/904/10
CBOWCTBA HEMETAJLIOB
41 | Amnotpornusi HEMETaIUIOB (Ha MpUMeEpe KUCIOPo/a, dopMHUpOBaHKE MPECTABICHUH 00 https://lesson.academy-
cepsl, pocdopa u yriaepoaa) OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS content.myschool.edu.ru/904/10
MIPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/lesson/cf
b70c37-2784-4c66-be05-
b0966dffh673
42 | Bogopos: nony4yeHue, pU3nYeCKUe U XUMUUECKHE dopMUpOBaHKE MPEJCTABICHHI 00 https://lesson.academy-
cBoiictBa. ['mapuis! OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/904/10
TIPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/lesson/5
4151078-dbab-48a7-9aed-
£50512952959
43 | TayoreHsl: HAX0XKJICHUE B TIPUPOJIE, CIIOCOOBI dopmupoBaHue MpezcTaBlIeHUH 00 https://lesson.academy-
HoJTy4eHus1, pru3nueckre 1 XMMHUUECKHE CBOMCTBA OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS content.myschool.edu.ru/904/10
TIPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/lesson/b
6086ed4-e33e-499f-8ce6-
eb946e07acde
44 | TamoreHoBoopobl. BaxHeiinme dopMHUPOBAHKE MPEICTABICHHI 00 https://lesson.academy-

KHUCJIOPOACOACPKAIMUE COCANHCHUA TraJIOTCHOB

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
NIPUPOAbI

content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/6
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4fd0e7e-75h9-40f7-a675-
cf7e62aad0e2

45 | JlabopaTopHbIe ¥ MPOMBILIEHHBIE CIIOCOOBI dopmupoBaHue MpecTaBleHUH 00 https://lesson.academy-
MOJyYeHHs TaNoreHoB. [[pUMeHeHne rajJoreHoB 1 UX OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/904/10
COCAMHEHU I TIPUPOJIBI https://lesson.academy-

content.myschool.edu.ru/lesson/2f
ab6edb-24p8-48de-8807-
edb0b851cab9

46 | IlpakTuyeckas padora Ne 4. Pemenue ColutoeHne npaByiI MOJIb30BAHMS https://lesson.academy-
IKCIEPUMEHTAJLHBIX 32/1a4 10 TeMe «["ajiorenbn» XMMHYECKOI MOCy0# 1 1a00paTOpHBIM content.myschool.edu.ru/904/10

00opyI0BaHUEM, TIPABHII OOPAIICHUS C https://lesson.academy-
XUMHUYECKUMH BELIECTBAMHU B content.myschool.edu.ru/lesson/2f
COOTBETCTBHHU C HHCTPYKIHAMH a56edb-24b8-48de-8807-
[puobpeTeHue omsiTa 10 IaHupoBanuio, | edb0b851cab9

OpraHM3aI{H{ U BBIMOJIHCHHUIO

9KCIICPUMEHTOB, YMEHHUIO CTPOHTb

JIOTUYECKUE PACCYKICHUS, eTIaTh

BBIBOJIBI U 3aKJIIOYCHHS

47 | Kucnopox: nabopaTopHble 1 IPOMBIIUICHHBIE ClIOCOOBl | DOpMUpOBaHUE NPEACTaBICHHI 00 https://lesson.academy-
MONyYCHUs, PU3MIECKUEC U XUMHUUECKUE CBOMCTBA. OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS content.myschool.edu.ru/904/10
O3oH. [IpuMeHeHHE KHCIOPOIa U 030HA MIPUPOJIBI https://lesson.academy-

content.myschool.edu.ru/lesson/8
ceac680-8e78-467e-9583-
7ac88ba934e3
https://lesson.academy-
content.myschool.edu.ru/lesson/1f
ala62d-1a6b-4a2a-b0d2-
094227d15a70

48 | OKCHIBI U TIEPOKCHIBI DopMHUPOBAHKE MPECTABICHUI 00 https://resh.edu.ru/subject/lesson/

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS 5913/
MIPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/904/10

49 | Pemenue 3a1a4 pa3IMYHbIX TUIIOB PazButne ymenus BEIOMpaTh criocod https://lesson.academy-

peuieHus yueOHO-03HaBaTENIbHOM 3agaun | content.myschool.edu.ru/904/10
50 | Cepa: HaXOXJCHHE B PUPOJIE, CITOCOOBI TOTYyYCHHUS, dopmupoBaHKe MPEACTABICHUHN 00 https://lesson.academy-
¢du3nYecKkne 1 XUMUYEeCKUE CBOHCTBA OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA content.myschool.edu.ru/904/10
TIPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/lesson/f9
2ea7c9-e3a6-4195-p341-
a61e3e2490d3
51 | CepoBoaopo, cyabduiabt dopMHUPOBAHKE MPECTABICHUI 00 https://lesson.academy-

OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTUA

content.myschool.edu.ru/lesson/fd
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TIPUPOJIBI

25ba95-73b0-44d5-9db8-
Oce613a77bab
https://lesson.academy-
content.myschool.edu.ru/904/10

52 | Kucnopojacoaepxaiiue COeJUHESHHS CEPhI. dopMHUpoOBaHKE MPECTABICHUH 00 https://lesson.academy-
OCOOEHHOCTH CBOWCTB CEPHOI KHCIIOTHI OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS content.myschool.edu.ru/904/10
MIPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/lesson/d
4e05dbf-2615-4c45-9a39-
622664355136
53 | IIpakru4eckasi pa6ora Ne 5. Pemenue CobutoieHue npaByil MOJIb30BAHMS https://lesson.academy-
IKCIePHMEHTAIBLHBIX 327124 1o TeMe «Cepa u eé XMMHUUECKOI 1oCcy 0¥ U J1abopaToOpHBIM content.myschool.edu.ru/904/10
COeTHHEHHUSI» 000pyI0BaHHEM, ITPABUIT OOpAIIEHHUS C https://lesson.academy-
XUMUYECKHMH BEIIECTBAMU B content.myschool.edu.ru/lesson/1
COOTBETCTBHHU C HHCTPYKIUAMH 1bd3e9c-746d-4818-b2bb-
[puobpereHue onbiTa No mwianuposanuto, | 19c¢31cfde013
OpraHU3aliH U BHIOJIHCHHUIO
9KCIICPUMEHTOB, YMEHHUIO CTPOHTb
JIOTUYECKUE PACCYKICHUS, NeTIaTh
BBIBOJIBI U 3aKJIIOYCHHS
54 | A30T: HaX0X/JCHUE B IPUPO/IC, CIIOCOOBI MTOIyICHUS, dopMHUpOBaHKE MPECTABICHUH 00 https://lesson.academy-
¢u3ndecKre U XHMUYEeCKHe CBOUCTBA. AMMHAK, OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS content.myschool.edu.ru/904/10
HUTPHUIBI TPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/lesson/7
d4d7a30-3c8e-4ea9-a5h0-
c9cf7c36a42f
55 | Kucnopoacoaepxaiiue cOeMHEHNS a30Ta. dopMHUpPOBAHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
OCoGEeHHOCTH CBOICTB a30THON KHUCIOTHI HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpPa content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/7
€c90152-504c-44ba-9dd2-
ab4f6b3c2d86
56 | IlpuMeHeHHE a30Ta U €ro COCANHEHUI. A30THBIC @dopMHUpPOBaHUE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
ynoOpeHus HayY4YHBIX 3HaHUAX 00 yCTPOMCTBE MHpa content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/4
ebd4383-2a33-401d-bb2b-
77902435d54d
57 | ®ochop: HAXOKAEHHE B IPUPOJIE, CIIOCOODI dopMHUPOBAHKE MPEICTABICHHI 00 https://lesson.academy-

MOTy4YeHNUs, PU3MUECKUE U XUMUUECKHE CBOICTRA.
®Docounst u pochuH

OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
NIPUPOAbI

content.myschool.edu.ru/904/10

https://lesson.academy-

content.myschool.edu.ru/lesson/3
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2660a47-4080-456b-a005-
4bc477563aal

58 | Oxcuasl pocdopa, hochopcoaepxaniye KUCIOTHI. dopmupoBaHUEe PEACTABICHUN 00 https://lesson.academy-
Comnu hochopHO# KUCITOTHI OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS content.myschool.edu.ru/904/10
TIPUPOJIBI https://lesson.academy-
content.myschool.edu.ru/lesson/c
de32b7e-8b4c-4d10-8889-
349a85h995h5
59 | Ilpumenenue Gocdopa u ero CoeANHESHUIA. PasBuTue nHTEpeca K MPaKTHIECKOMY https://lesson.academy-
docdopHbie ynodpeHus MIPUMEHEHUIO 3HAHUM content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/a
£102691-936a-42dc-8629-
3003a772c746
60 | IIpaxkru4eckasi pa6ora Ne 6. Pemenue CobaroieHIe PaBUII MOTb30BAHUS https://lesson.academy-
IKCIEPUMEHTAILHBIX 32124 M0 TeMe «A30T H XMMHUYECKOH MOCYI0¥ U 1TaG0paTOPHBIM content.myschool.edu.ru/904/10
¢docdop u ux coemHEeHND» 000pyI0BaHHUEM, ITPABIII OOPAIIECHUS C https://lesson.academy-
XAMHUYECKUMHU BELECTBAMHU B content.myschool.edu.ru/lesson/7
COOTBETCTBHHU C HHCTPYKIHAMHU c19b0ba-7815-4db3-86f4-
[puobperenue onbiTa No mwianuposanuo, | d0ac5b740b3b
OpraHU3aL{H{ U BHIIOIHCHHUIO
9KCIEPUMECHTOB, YMEHHUIO CTPOUTh
JIOTHYECKHE PACCYXKICHHS, eTaTh
BBIBO/IBI U 3aKJTFOUCHHUS
61 | Yruepona: HaXOXIEHUE B IPUPOJIE, AIUIOTPOITHBIE DopMHUPOBAHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

MOAU(DUKAIINK; HU3HIECCKHE U XUMIYECKHE CBOWCTBA, | HAYYHBIX 3HAaHHAX 00 YCTPOWCTBE MHUpa content.myschool.edu.ru/904/10

MPUMEHEHNE https://lesson.academy-
content.myschool.edu.ru/lesson/0
2e87919-08b3-4f95-bh96-
2b66feedd526

62 | Okcun yranepoaa(ll), okcun yraepona(IV), yronsHas DopMHUpPOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

KUCJIOTa U €€ conu HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/5
2ale7be-12c9-4a16-8953-
4d1cec58396b

63 Peenue 3a1a4 pa3iduHbIX THIIOB PasBuTre yMeHust BLIOUPATh Cr1oco0 https://lesson.academy-

pemeHust yaeOHO-TI03HABATEIBHOM 3a1aun

content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/a
b5d6455-a0ea-4f28-8617-
07a52ad8f618
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64

KpeMHuii: Hax0XaeHHE B IPUPOJE, CIOCOOBI
NoJyueHus1, pu3nuecKre 1 XMMHUUECKHE CBOMCTBA

®dopMHUpOBaHHUE 3aNHTEPECOBAaHHOCTH B
HayY4YHBIX 3HaHUAX 00 YCTPOMCTBE MHpa

https://lesson.academy-

content.myschool.edu.ru/904/10

https://lesson.academy-

content.myschool.edu.ru/lesson/4

0740cc9-19ea-472e-ab4f-

ade3dad50168

65

Oxcup kpemansa(IV), kpeMHHEBasK KACIIOTa, CHIIMKATHI

®opMHIpOBaHHE 3aMHTEPECOBAHHOCTH B
HayY4YHBIX 3HAHUAX 00 yCTPOHUCTBE MHUpa

https://lesson.academy-

content.myschool.edu.ru/904/10

https://lesson.academy-

content.myschool.edu.ru/lesson/0

eea7ea0-768b-4503-98b3-

dac24d52e906

66

IIpumeHeHHe KpeMHUs U ero coenuHeHuit. CTekIo, ero
MOJTy4eHHE, BUJIBI CTEKJIA

PasBuTHe uHTEpECa K IPAKTUYECKOMY
NIPUMEHEHUIO 3HAaHUI

https://lesson.academy-

content.myschool.edu.ru/lesson/b

c504edc-09be-4818-h9c4-

17f6fb48e30a

https://lesson.academy-

content.myschool.edu.ru/904/10

67

Pemenne 3a4a4 pa3JIMIHbIX TUIIOB

Pa3BuTne ymeHus BRIOHpaTh cr1ocod

peaicHuA y‘IC6HO-H03HaBaTeHLHOI71 3aJa4un

https://lesson.academy-

content.myschool.edu.ru/lesson/4

€205d97-ba74-40ee-acec-

395cd2456f19

https://lesson.academy-

content.myschool.edu.ru/904/10

68

Cucrematu3anns U 0000IIeHHE 3HAHUM 110 TEME
"HemeTambr"

PazBuTne ymeHus BLIOMpaTh criocod

peleHus yueOHO-T103HaBaTEeIbHOM 3a/1a41

https://lesson.academy-

content.myschool.edu.ru/lesson/4
€205d97-ba74-40ee-acec-
395cd2456f19
https://lesson.academy-
content.myschool.edu.ru/904/10

69

KonrpoabHnas padora Ne3 no reme «Hemeranibn

Pa3BuTHe HAaBBIKOB CAMOKOHTPOJISI
Pa3BuTHe yMEHUs CAMOCTOSTEIILHO
BEIOMPATH CIIOCO0 pelieHus yIeOHO-
MO3HABATEIBLHON 3a]aun

https://lesson.academy-
content.myschool.edu.ru/904/10
https://lesson.academy-
content.myschool.edu.ru/lesson/d
9ed76cc-4eed-488b-aabl-
dacfh9883eda

70

AHanmm3 pe3ynbTaToB KOHTPOIBHOW PabOTHI,
KOPPEKIHSI OIHOOK.

PasButne YMEHUA aHAJIU3UPOBATH
pe3yJIbTaT CBOeH NesATEeIbHOCTH

https://lesson.academy-
content.myschool.edu.ru/904/10

71

ITonoxenue metaios B [lepuonnyeckoi cucreme
XMMHUYECKHX 31eMeHTOB. OCOOEHHOCTH CTPOCHNUS
JIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB

DopMUpPOBaHUE 3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHHIX 00 YCTPOHCTBE MUpa

https://lesson.academy-
content.myschool.edu.ru/lesson/a
0d5bhd16-683e-4ale-8073-
70c604e9c862
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https://lesson.academy-
content.myschool.edu.ru/904/10

72 | Obume Gusnyeckue cBolcTBa MeTayuioB. [IpuMeHenue | ®opMupoBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
METAaJJIOB B OBITY U TEXHUKE HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa content.myschool.edu.ru/lesson/e
7ff8162-0d4d-40f8-b9f7-
422¢3e710750
https://lesson.academy-
content.myschool.edu.ru/904/10
73 | Cunasel metamioB. Koppo3sust MeTanioB dopMHUpOBaHKE 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesson/
HAYYIHBIX 3HAHIIX 00 YCTPOHCTBE MUpa 4961/
https://resh.edu.ru/subject/lesson/
3479/
https://lesson.academy-
content.myschool.edu.ru/904/10
74 | Pemenwue 3a1a4 pa3IuYHbIX THIIOB PasBuTne ymeHust BLIOHPATh Cr1oco0 https://lesson.academy-
peneHus yueGHO-03HABATENIBHOM 3aga4un | content.myschool.edu.ru/904/10
75 | DIeKTPOXUMHYECKUIN PSII HAIIPSKEHHI METAIIIOB. DopMHUPOBAHKE 3aMHTEPECOBAHHOCTH B https://resh.edu.ru/subject/lesson/
Oo61rue crrocoObl MOTYICHUS METAIIOB HAYYHBIX 3HAHWSIX 00 YCTPOUCTBE MUpa 3493/
https://lesson.academy-
content.myschool.edu.ru/904/10
76 | O6mast XapakTepucTUKa METAJLIOB [ A-Trpymiisl dopMHUpOBaHKE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
[Mepuoanveckoil CUCTEMbI XUMUYECKUX IJIEMEHTOB. HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa content.myschool.edu.ru/lesson/7
Harpuii u xanuit: nonyuenue, GU3nUecKue u d3e8ebb-1fa4-4bfa-a855-
XAMHUYECKHE CBOUCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB 1d970d213a82
U MX COeIMHEHUH https://lesson.academy-
content.myschool.edu.ru/904/10
77 | OGurast xapakrepucTHKa MeTaIoB [IA-rpyrimst DopMHUPOBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
IMeproanveckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB. HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa content.myschool.edu.ru/lesson/3
MarHuii 1 KanblMi: nojy4yeHue, Gpuznieckue u 8098433-ea37-4eda-ac90-
XAMHYECKHE CBONCTBA, MPUMEHECHHUE TIPOCTHIX BEIIECTB 64dc5857a2b4
U MX COeIMHEeHUH https://lesson.academy-
content.myschool.edu.ru/904/10
78 | YK€ctkocTh BO/IBI M CHIOCOOBI €€ ycTpaHEeHUs Pa3Butne nHTEpECa K MPAKTHYECKOMY https://lesson.academy-
IIPUMEHEHUIO 3HAHUH content.myschool.edu.ru/lesson/bf
C77662-9cfe-4240-856€-
debaf5h62cf3
https://lesson.academy-
content.myschool.edu.ru/904/10
79 | AnroMuHMIL: TONyYeHHE, PU3HYECKUAEC U XUMHUIECKHE DopMHUPOBAHUE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

CBOICTBA, IPUMEHEHNE

HAyYHBIX 3HAHIIX 00 YCTPOHCTBE MUpa

content.myschool.edu.ru/lesson/9
45e5e8e-3770-4396-bef8-
f110f22d14f4
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https://lesson.academy-
content.myschool.edu.ru/904/10

80 | AmdoTepHble CBOMCTBA OKCHA U THAPOKCHAA dopmupoBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
ANOMHHUS, THIPOKCOKOMITIICKChI AJTFOMHHUSI, KX HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa content.myschool.edu.ru/lesson/4
MpUMEHEHHE 6b429e4-931c-43fh-a2ba-

be9eObbeddef

81 | Peurenue 3a/1a4 pa3iuvHBIX THUIIOB PasBuTne ymeHust BLIOHpaTh criocod https://lesson.academy-

peteHust yueOHO-TI03HABATENbHOM 3a1aun | content.myschool.edu.ru/904/10

82 | IlpakTuyeckasi pagora Ne 7. Pemienue ColuroeHne npaBwiI MOJIb30BAHUS https://lesson.academy-
IKCHEPUMEHTANILHBIX 3a/1a4 o TeMe «MeTaLibl XMMHYECKOI MoCy0# 1 1a00paTOpHBIM content.myschool.edu.ru/lesson/7
IJIaBHBIX MOATPYIID) 000pyI0BaHHUEM, ITPABIII OOPAIICHUS C 222b10c-2d4b-401d-90b8-

XAMHYCCKUMH BEIECTBAMU B b24530874d0c

COOTBETCTBHHU C HHCTPYKIIUAMH https://lesson.academy-
IprobpeTeHue ombITa 10 UIAHKPOBaHuio, | content.myschool.edu.ru/lesson/6
OpTaHM3AIMU ¥ BBIOJTHEHHIO 545ec44-34c5-43f6-826b-
IKCIIEPUMEHTOB, YMEHHUIO CTPOUTH a648d7d6fef7

JIOTHYECKUE PACCYKICHUS, IeTATh https://lesson.academy-

BBIBOJIBI U 3aKJIIOUYCHUS content.myschool.edu.ru/904/10

83 | OG6mast xapaKTepUCTUKA METAILIOB MOOOYHBIX @®opMHUpOBaHUE 3aUHTEPECOBAHHOCTH B https://lesson.academy-
noarpymi (b-rpynm) [lepuoauyeckoii cucTeMsl HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa content.myschool.edu.ru/lesson/8f
XUMHUUYECKHUX JIIEMEHTOB 9ea2f6-5ca2-47bf-872-

975545b3c948
https://lesson.academy-
content.myschool.edu.ru/904/10

84 | dusmyeckue U XUMHUYECKUE CBOICTBA XpOMaA U €0 DopMUPOBAHUE 3aHHTEPECOBAHHOCTH B https://lesson.academy-
COCTMHEHNU, MX IPHMCHEHHUE HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpPa content.myschool.edu.ru/904/10

85 | Baxweiiiue coequHeHus: Maprauiia. [lepmanranat DopMHUPOBaHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-

KaJInsi, €r0 OKMCJINTEIbHbIE CBONCTBA HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa content.myschool.edu.ru/904/10

86 | dusmuecknue U XUMHYECKHE CBOUCTBA JKENIE3a U €T0 DopMHUPOBAHHE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
coenuHenuii. [Tonyyenne u MpruMEHEHNE CIIJIABOB HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa content.myschool.edu.ru/lesson/f4
xKenesa 4e6ab0-fda3-4055-8fff-

a99411f84bec
https://lesson.academy-
content.myschool.edu.ru/904/10

87 | dusnyeckue U XUMHUYECKHE CBONCTBA MEAHU U €€ @dopMHUpPOBaHUE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
COCMHEHUH, MX IPUMEHEHHE HaYYHBIX 3HAHMSX 00 yCTPONCTBE MHpa content.myschool.edu.ru/904/10

88 | dusnyeckue U XUMUYECKHE CBOMCTBA LIMHKA U €ro @dopMHUpPOBaHUE 3aMHTEPECOBAHHOCTH B https://lesson.academy-
COEUHEHU, X NpuMeHeHue. ['MIpOKCOKOMILIEKCHI HayY4YHBIX 3HaHMAX 00 yCTPOMCTBE MHpa content.myschool.edu.ru/904/10
[MHKA

89 | ITpakTuueckasi pa6ora Ne 8. Pemenne Cobutoenre npaByJI MOJIb30BAHMS https://lesson.academy-

IKCNICPUMEHTAJIbHBIX 3a1a4 110 TeMe «MeTaJLibl
Mo0OYHBIX MNOArpynin

XIMHWYECKOH MOCYA0H U 1a00paTopHBIM
00opymoBaHueM, IpaBUIl OOpaIICHHS C

content.myschool.edu.ru/904/10
https://lesson.academy-
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XMMHUUYECKHMH BEIIECTBAMHU B
COOTBETCTBHHM C UHCTPYKIHSIMU
[Tpno6pereHne onbITa O MIAHKPOBAHHIO,
OpTaHM3aIMU U BHIIOJTHECHHIO
9KCTIEPUMEHTOB, YMEHHUIO CTPOUTH
JIOTHYECKUE PACCYKICHUS, IETATh
BBIBOJIBI M 3aKIFOUCHUS

content.myschool.edu.ru/lesson/6
545ec44-34c5-43f6-826b-
a648d7d6fef7

90 | Peurenue 3a/1a4 pa3IUvHbIX TUIIOB PasBuTue nHTEpeca K MPaKTHIECKOMY https://lesson.academy-
MIPUMEHEHUIO 3HAHUM content.myschool.edu.ru/904/10

91 | OGoOuIeHNEe U CUCTEMATH3ALUS U3YYSHHOTO Pa3BuTHe yMEHUs CAMOCTOSTEIILHO https://lesson.academy-

Marepuaia mo teme "Merauibr" BBIOMpATh CII0co0 penieHus yueOHo- content.myschool.edu.ru/lesson/0
MI03HABATEIbHOH 3aJa4 29ee9f3-6675-4682-9ba8-
7fcabcal8277

92 | Konrpoasnasi paéora Ned o reme «MeTaJlIb» Pa3BuTHE HABBIKOB CAMOKOHTPOJISI https://lesson.academy-

Pa3BuTHEe YMEHHS CAMOCTOSTEIHHO content.myschool.edu.ru/lesson/3
BBIOUpATH CIIOCO0 pelieHust yIeOHo- 4e920c7-f570-45b1-8c7e-
[I03HaBaTEIbHON 3304y b7989845da49

93 | AHamu3 pe3y/nbTaToB KOHTPOIBHOM PaboThI, Pa3BuTHe HaBBIKOB CaMOaHAIN3a https://lesson.academy-

KOPPEKIIHsI OLIHOOK. COOCTBEHHOM JIEATEILHOCTHA content.myschool.edu.ru/904/10
Xumus u xku3ub (9 u)

94 | Poxnp xuMuH B 00ECTICYCHHH YCTOWIHBOTO PA3BUTHS Pa3ButHe uHTEpECa K IPAKTHIECCKOMY https://lesson.academy-
yenoBeuecTBa. [[OHATHE O HAYYHBIX METOIAX MIPUMEHEHUIO 3HAHUM content.myschool.edu.ru/lesson/a
HCCIIE0BAHHUS BEILECTB cd826¢cf-ba2d-49db-b216-

ef7c26a84728

95 | HayuHble IPUHIMIBI OPraHU3ALUH XUMHYECKOTO Pa3Burue uHTEpECa K IPAKTHIECKOMY https://lesson.academy-
MPOM3BOICTBA. [IPOMBIIUIEHHBIE CIIOCOOBI TOYYSHUST | TPUMEHEHUIO 3HAHHUN content.myschool.edu.ru/lesson/f5
Ba)KHEHWIINX BEIECTB 999557-18¢c8-4853-83a0-

588bf830407a

96 | Xummuueckoe 3arps3HEHHE OKPYKAIOIIeH cpeibl M ero | Pa3BurHe HHTEpeca K MPaKTHISCKOMY https://resh.edu.ru/subject/lesson/
MIOCIIENCTBUS MIPUMEHEHUIO 3HAHUM 3504/

97 | Xumus 1 310pOBbE YeIoBeKa. JlekapcTBEHHbIE IlennocTHOE OTHOIIEHHE K cobcTBeHHOMY | https://lesson.academy-
cpezcTBa 3JI0POBBIO content.myschool.edu.ru/lesson/a

cd826cf-ba2d-49db-b216-
ef7c26a84728

98 | Xumwus nuimu. Poss xuMun B o0ecrieyeHnH MUIIEeBOI Pa3BuTne nHTEpECa K MPAKTHYECKOMY https://lesson.academy-
Oe3omnacHoCTH IIPUMEHEHUIO 3HAHUH content.myschool.edu.ru/lesson/a

LlenHOCTHOE OTHOLIECHHE K cOOCTBeHHOMY | €d826¢f-ba2d-49db-b216-
3JI0POBBIO ef7c26a84728

99 | Kocmernueckue u napdromepHsie cpeactea. beitoBas | LleHHOCTHOE oTHOWICHHE K coOcTBeHHOMY | hitps://lesson.academy-

XUMHA

310POBbIO

content.myschool.edu.ru/lesson/a
cd826¢f-ba2d-49db-b216-
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ef7c26a84728

100 | Xumus B ctpouTenbcTBe. BaxHelue ctpoutenbuble | PazBuTne nHTEpeca K NpakTHYECKOMY https://resh.edu.ru/subject/lesson/ | 1
U KOHCTPYKLMOHHBIE MATEPUAJIbL MIPUMEHEHUIO 3HAaHUH 3514/
101 | Xumus B cenbCKOM x03siicTBe. OpraHnuecKue u Pa3Butne nHTEpECa K MPAKTHYECKOMY https://lesson.academy- 1
MUHEpaIbHbIE YI00peHHs MIPUMEHEHUIO 3HAHUH content.myschool.edu.ru/lesson/a
cd826¢cf-ba2d-49db-b216-
ef7c26a84728
102 | Cucremarusauus U 0o000IIEHUE 3HAHUN 10 TEME. Pa3BuTre HaBBIKOB CAMOKOHTPOJISI https://lesson.academy- 1

Hrorosas padora

Pa3BuTne yMeHUs CaMOCTOATENLHO
BEIOMpATH CIIOCO0 pemeHns yaeOHo-
MO3HaBaTEJILHOM 3a1auu

content.myschool.edu.ru/lesson/b
8e4d657-2cc7-4860-8583-
9f76edc8ab9f

Bcero yacos: 102 (x\p - 4 + urorosas, m\p - 8)
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