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COJEPXXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIE XUMUYECKUE TIOHSITHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YenoBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHsiTHE O MeTomax MO3HaHUA B XMMHUU. UMCThIE BEIIECTBA U CMECH.
CniocoOnI pa3aciIeHUs] CMECCH.

ATOMBI W MOJEKYJIBl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
s1eMeHTOB. [IpocThie U cliokHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aK0H TMOCTOSHCTBAa cocraBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHOcuTenbHAs MOJIEKYJIsSIpHAas Macca. MaccoBast 10151 XUMUUYECKOrO AJI€MEHTa B
COEJTMHEHUHU.

KomnuectBo BemectBa. Moss. MonsipHas macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHuCJa CTPYKTYPHBIX €IMHUIl BellectBa. Pacuérel mo Qopmyrnam
XUMHUYECKUX COCTUHEHUMN.

Du3NYEeCKUe U XUMUUECKUE SABJICHUS. XUMHUUECKas Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUYECKHUE ypaBHeHHs. Knaccuduxarus
XUMUYECKUX PEAKINI (COeAMHEHUS, PA3I0KEHUS, 3aMeLIEHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JaOOpaTOpuu |
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3yYEHHE U OMUCAHUE
¢u3nuecknx CBOMCTB OOpa3llOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
dbuznyeckux (MJIaBICHUE BOCKA, TasHHUE JibJa, PACTHUPAHHE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUsI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHWE MPU3HAKOB MPOTEKAHUSI XUMUYECKHX peakluil (pasjliokeHHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCH]IA
meau () mpu HarpeBanuu, B3auMoeHCTBHUE XKee3a ¢ pacTBopoM coiu meau (11),
M3YYEHHE CIIOCOOOB pa3felieHUs CMECeil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJEIeH MOJIEKY
(IIapOCTEPIKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ I HEOPraHMYECKUX BellECTB



Bo3nyx — cmeck ra3zoB. CoctaB Bo3zayxa. Kucinopog — 3neMeHT u mpocroe
BenlecTBO. HaxoxxneHue kuciaopona B Npupoae, (PU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Okcunabl. [Ipumenenue xkucnopoga. CrocoObl
MOJIYYEHHS] KHCJIOpOJa B JIA0OpaTOpUUM U MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopojaa B npupoje. O30H — atoTpornHas MOAU(PUKALINS KUCIOPOIa.

TermmoBoil >PdekT XuMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
JK30- U DHAOTEPMHUUYECKHE pEAKIUU. TOIUIMBO: Yroib W METaH. 3arpsi3HEHUE
BO3/1yXa, YCUJIEHUE MMAPHUKOBOTO 3P QeKTa, pa3pylieHue 030HOBOIO CJIOSI.

Bogopon — asnemMenT u mpocroe BemectBo. Haxoxkaenwe Bomopona B
npupone, GU3NYECKHE U XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

Momnsipabiil 005EM ra30B. Pacuérsl 10 XMMUYECKUM YpaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pacrBoputenb. PacTBOpBL
HacellieHHble M1 HEHACBIIEHHBIE pPacTBOpPbl. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBast 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBaHMSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4YeToBeKa. KpyroBopoT BOIIBI B MPUPOJE.
3arps3HeHue NpUpPOIHbIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukarus Heopranuueckux coeaunenuit. Oxcunbl. Kiaccudukarus
OKCHJIOB:  coyieoOpa3yromiue  (OCHOBHBIC,  KHCJIOTHbIE, aM{@OTepHbIE) W
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
cBoicTBa OKCHIOB. [losryyeHne OKCHUIoB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPHUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHui. Du3znueckne M XMMHUYECKUE CBOMCTBA
ocHoBaHui. [lonyyeHne OCHOBaHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @usnueckue u
XUMHUYECKUE CBOMCTBa KHCHOT. Psn axktuBHOocTm MetayuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknarypa comneil. @uznyeckue u XMMHYECKUE CBOMCTBA COJICH.
ITonyuenune comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEICIICHUE COAECPKAHUS KUCIOPOAa B BO3AYyXE, MOJTYyUYEHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
B3aMMOJICVCTBHSI BEHIECTB C KHUCIOPOJAOM U YCIIOBUS BO3HMKHOBEHHUS U
ImpeKpaieHus ropeHus (mokapa), O3HAKOMJIEHHE C o00pa3llaMd OKCHUIIOB U
ONKMCAHME WX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE W HU3YYEHHUE
CBOMCTB BoAopoja (ropenwue), B3aumomeilictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXKHO MCIIOJIb30BaHHE BMJIEOMATEPHANIOB), HAOJIOIEHUE 00pa3lioB BEILECTB
KOJIMYECTBOM | MOJIb, HCCEIOBaHUE OCOOECHHOCTEH pPacTBOPEHHSI BEUIECTB C
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pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JOJIC PaCTBOPEHHOIO BEILIECTBA, B3aMMOJICVICTBUE BOJBI C METAIIaMU
(HaTpueM H  KaiblMeM) (BO3MOXKHO MHCIIOJIb30BAHHE  BHJIEOMATEPHAIIOB),
UCCIEeIOBaHUE O0pa3l[0OB HEOPraHWYECKHUX BEIIECTB Ppa3IMYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJOT U IIEJIOoYeid,
u3ydyeHue B3aumoaeictBus okcuaa meau (1) ¢ pacTtBopoM cepHOM KHUCTOTHI,
KHCIIOT C METaJUIAMH, PEaKUUMHd HEUTpaIU3aluy, MOJy4EeHHUE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajla APYTMM M3 PacTBOpa COJIM, PELICHUE
OKCIEPUMEHTAIBHBIX 33Jad MO TeMme «BaKHEWIIMe KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucremMa XHMHYECKHX
iementoB JI. U. MengeneeBa. CrpoeHne aroMoB. XHMHYECKAS] CBS3b.
OKHCINTENbHO-BOCCTAHOBHUTEIbHBIE PeAKIMU

IlepBble NOMBITKM KJIACCU(PUKALMU XUMHUYECKHX 3J1eMeHTOB. lloHsTHE O
rpynnax CXOOHBIX JJIEMEHTOB (IIEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajlore€Hbl, THEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCHIbI
Y TUIPOKCHUBI.

Ilepnonnuecknii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAas  (OPMBI
[lepnonnueckon cucremsl Xxumudeckux dymeMeHToB J[. M. Menneneesa. [leprozsr
U Tpynnbl. PU3NYECKUM CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IepuoAa M
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CtpoeHune
AJNIEKTPOHHBIX ~ 000JIoueK aToMOB TepBbIX 20 XMUMHYECKHUX DJEMEHTOB
[Tepuomuueckoii cucremsl JI. WM. MenneneeBa. XapakTepuUCTUKAa XUMHUUYECKOTO
3JIEMEHTA 110 ero noyioxkeHuto B [lepunonnueckon cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPaJnyca aTOMOB XUMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB 10 IPYIIIaM U IEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u [lepnoanyeckoil CuCTEMbI XUMUYECKUX
DJIEMEHTOB JJI1 pa3BUTUA Hayku W Tipaktuku. J[. M. MenneneeB — y4€Hbl U
IPaKIaHWH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATEILHOCTD XUMUYECKUX 3JIEMEHTOB. LIOHHAsI CBA3b.

Crenenp  okucneHus.  OKUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHM.
IIpouiecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCIATENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUIA LHMHKA C PAacTBOPAMHU KHCIIOT U IIEJIOYEH, IPOBEICHUE OIIBITOB,



WJUTIOCTPUPYIOIIUX  NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakuu pa3aoKEeHUsI, COETUHEHMUS).

Mesicnpeomemmuoie cea3u

Peanmm3anus MeXNpeIMETHBIX CBA3CH IIPU M3YYEHMH XUMHHM B 8 KJacce
OCYILIECTBJISIETCSI 4Y€pe3 HCIOJNb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAayYHBIX
NOHATHM, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO1ue ecTecTBEeHHO--HAy4YHbIE MOHATHS: Hay4YHbIN (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHalu3, CHUHTE3, KiacCUpUKALMs, NEPUOAUYHOCTb, HAOJIIOJEHUE,
JKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE.

®u3uka: Marepus, aToM, OJJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHI,
M30TONBI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, (PU3N4ecKre BETUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE€37b1, COIHIIE.

buonorus: dorocunTes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE MOPOJIBI,
MIOJIE3HBIE UCKOIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KNIACC

BewecTBo 1 XUMHYeCKas peaKkuus

[lepnonnuecknii 3akoH. Ileprnonnyueckas cuCTEMa XUMHUYECKHUX dJIEMEHTOB /.
N. MengeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX TMEPHUOAOB, KalIWs, KaIbLHUSI W HX
COCIMHEHUN B COOTBETCTBHM C IIOJOXKEHUEM DJJeMEHTOB B llepnoanueckoii
CHUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XMMHYECKOM CBA3U. THIBI KPUCTAJUIMUECKUX
PEETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKA U
BHUJa XUMHUYECKOU CBSI3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K pPa3IM4YHbIM KJaccaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Knaccuduxamms XuMHUeCKHX peakIfil o pa3IuyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIONIMX B pEaKUMUHU BEHIECTB, MO TeIIoBoMy 3(]dekTy, 1o
U3MEHEHUIO CTETeHEeW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JDK30- U dHJAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHE
YPaBHEHUS.

[lonsiTue o ckopoctn Xumudeckoil peakuuu. IloHarne o0 oOpaTMMBIX U
HEOOPaTUMBIX XUMHUYECKUX peakuusx. [IoHsITHEe 0 TOMOTeHHBIX U TeTepOreHHBIX
peakuusx. [lonstue o karanuse. [loHATHE 0 XMMHUUYECKOM paBHOBECHU. DAKTOPBI,



BJIIMAIOIIUC Ha CKOPOCTb XUMHYECKOU pCakiu MW IIOJOXKCHHUC XHMHYCCKOIO

paBHOBECHS.
OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMM,  JJIEKTPOHHBIM  OanaHC
OKHCIIMTEIbHO-BOCCTAHOBUTEIBLHON peaKuuu. CocrasieHue YPaBHEHUU

OKHCJIUTENBHO--BOCCTAHOBUTEJBHBIX ~ PEAKIMA C HCIOJb30BAaHUEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLUALIANA. DIEKTPOJIUTHI U HEANEKTPOJINATHI.
Karnonsl, annoHbl. MexaHu3M IHUCCOLMALMM BEIIECTB C Pa3jIMYHBIMU BUIAAMHU
xuMuueckon csizu. CreneHn auccoruanuu. CUabHbIE U cl1a0ble AJIEKTPOJIHUTHI.

Peakiuu nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS peaKIMii HOHHOTO 0OMEHa,
NOJIHBIE W COKpAllEHHbIE WOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KHCIIOT,
OCHOBAaHMM W COJIGMW B CBET€ TMPEJACTABICHUNH 00 DJIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THIpONIN3€E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa U anMasza), CIOXKHBIX BEIECTB
(x7opuaa HaTpHsi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaxkiuu
OT BO3JICUCTBUS PA3JIMYHBIX (DAaKTOPOB, MCCIEAOBAHUE DIECKTPOINPOBOJHOCTH
pacTBOPOB BEWIECTB, IMpoOLECCa JAUCCOLMALIMM KHUCIOT, IIEJIOYEeHd U  COJIeH
(BOBMOKHO  HCIIOJIb30BaHWE BHUAECO MAaTEpUajoB), TMPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHWUS  PEaKIuid  HOHHOTO  OOMEHa
(oOpa3oBaHue oOcajika, BBIJIEICHUE Ta3a, OOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakluu pas3ioXKEeHUs], COSAUHEHUS ), PACIIO3HABAHUE HEOPraHUYECKHUX
BCIIECTB C IIOMOIIbI0 KAUYECTBEHHBIX pEAaKIMl HA  HWOHBI, PEIICHUE
3KCIIEPUMEHTAIIBHBIX 3a7a4.

HemeTtasiibl 1 MX COeIMHEHMSI

OO6masi xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne W (U3MIECKHEe CBONCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJEICTBUE C MeETaUIaMH, HEMETaUIaMH, IIeJo4yaMu). XJIOPOBOJIOPOA.
ConsiHasg KucnoTa, XUMUYECKHE CBOMICTBA, IMOJy4YECHHUE, NPUMEHEHHE. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeJlOBeKa. BakHeWIne XJIOpUIbl U UX
HAaxO0JICHUE B IPUPOLE.

Oo6mas xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU okucieHus. CTpoeHue u (Puanueckue CBOICTBA
IIPOCTHIX BEIIECTB — KUCTIOPOJa U CEPhl. AJITTOTPONHBIE MOAU(PUKAIINK KHCIOPOa
U cepbl. XUMUYecKHe cBoWcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3UUECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPhbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
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Cepnast xucimoTa, (Qu3nyeckue W XHUMHYECKHE CBOMCTBa (oOmue Kak
MPENCTaBUTEINA Kjlacca KHCIOT U cheuudpuyeckue). XHUMHYECKHE pPEaKIuH,
JeXKallke B OCHOBE IPOMBIIICHHOIO CIOco0a MOJIyYEHUS CEPHOM KHUCIIOTHI.
IIpumenenune cepHort KUCIOTBL. CONMM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEaKIUsI Ha
cynbdar-uod. Haxoxxnenue cepbl U €€ COCIMHEHUM B TPHUPOAEC. XHUMHUECKOE
3arpsi3HEHUE OKPY’KaIOIIEeW Cpellbl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPe0TBpaIlleHHUS.

OO6mast xapaktepuctuka saeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHH OKUCIIEHUA. A30T, pacnpocTpaHEHUE B MPHUPOJIE,
¢usnyeckue u xumuieckue cpoiicta. KpyroBopor azora B npupoae. AMMHAK, €T0
du3znyuecKkre U XMMUYECKHUE CBOMCTBA, MONyYeHue U npuMenenue. Collu aMMOHUS,
uXx pu3NUecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ mojydeHue, (PU3NYeCKue M XMUMHUYECKHE
cBoiicTBa (0OIIME€ KaK TMPEICTaBUTENsl Kjacca KHUCIOT W crenuduyueckue).
Hcnonp3oBaHue HUTPATOB U COJEd AaMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKalollel cpeibl COeIMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aloTponHele Moaudukauuu Qocdopa, puMUecKne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciora, Pu3ndecKne U XUMHUIECKHUE CBONMCTRA,
nonyuenue. Mcnonb3zoBanue (hocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUN.

O6mas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHble  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MOJU(PUKALNM, PACHPOCTPAHEHHWE B TMPUPOAE, (UBNYECKHE U XUMHYECKUE
cBoiictBa. Ancop6Oius. KpyroBopor yriepona B mpupoae. OKCUIBI yriiepoia, ux
dusznueckue W XMMHUYECKHE CBOICTBa, JEHCTBUE HA KHUBbIE OPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHHE. DKOJIOTHYeCKue MpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
s dexT. YroapHas KUCIOTa U €€ COJM, UX PU3MYECKUE U XUMUYECKHUE CBOMCTBA,
nonyyeHue W mnpumeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSX
yriaepoza (MeTaH, 3TaH, TUJICH, alleTHUJICH, 3TaHOJI, INIUIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YIIEBOAOPOIOB (yrojib, HPUPOJIHBIA Tra3, HePTb),
IPOAYKThl MX MepepadoTku (OEH3UH), UX POJib B OBITY U IMPOMBIILICHHOCTH.
[ToHsiTHe 0 OMONOrMYECKN BaKHBIX BEUIECTBAX: KUpax, OelKax, yrieBojlax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuagbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCANHEHHM.



Kpemumnii, ero ¢Qusmueckune # XHUMHYECKHE CBOICTBa, IMOMy4eHHE H
npuMeHenue. CoenuHeHus: KpeMHHs B mpupone. OOmue mnpeacraBieHus o0
okcuzae kpemuus (V) u kpemHueBoil kuciore. CHIMKaThl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIUICHHOCTU. BaxHelIilne CTpOUTEIbHbIE MaTepHalibl: KepaMUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. IIpobdaeMpl 6e30macHOro HMCIOIB30BaAHUS
CTPOUTEJIbHBIX MAaTEpPUAIOB B MOBCEIHEBHON JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3I0B HEOPraHUYECKUX BEIICCTB, CBOMCTB COJISHOW KHCIIOTHI,
MIPOBEICHUE Kaue€CTBEHHBIX PEaKIMid Ha XJIOPUJI-UOHBI U HAOJIOICHUE MPU3HAKOB
UX TIPOTEKaHWs, OIBITHI, OTpaxaronue (pU3udecKkne W XUMUYECKUE CBOWCTBA
TaJlOT€HOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJB30BAaHUE BHUJICOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOpa3laMu XJIOPUAOB (TJOr€HUJOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl M €€  COEIMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEpHUAJIoB), HAOIOIeHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ JIeUCTBHEM
KOHICHTPUPOBAHHOM CEPHOM  KHCIOTBl, M3YyYCHUE XHMHUYECKUX CBOIWCTB
pa30aBIECHHONM CEPHOM KHUCIOTHI, MPOBEACHUE KaY€CTBEHHON peakluu Ha cyibdar-
WOH U HaONIoZieHUE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, (ochopa MU HX COEAMHEHHH (BO3MOYKHO MCIOJIb30BAHHE
BUJIEOMATEpUaJioB), oOpa3liaMu a30THBIX U (HOChHOPHBIX YIOOpEHUM, MOTydEHUE,
coOuMpaHue, paclo3HaBaHUE M M3YYEHHUE CBOWCTB aMMHMAKa, IIPOBEJICHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ochaT-uoH U M3yuyeHHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEBIO
(BO3MOKHO UCIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4EHHE MOZENen
KPUCTALTUYCCKUX PEImETOK anMasza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOTa3a, MOJIyYeHUE, COOMPAHHE, PACTIO3HABAHUE W M3YYCHHE
CBOMCTB YIJIGKHCJIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEN CHUJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3a/1a4 1o TeMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/uibl 4 MX COeIMHEHHUS

OO61mast xapakTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MengeneeBa u ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKass  KPUCTAUIMYECKAas  pEIIETKa.  DJIEKTPOXMUMHUYECKUUA  Psif
HarpspkeHUH MeTaioB. @U3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTauioB. O0ume
crocoObl ToNydeHHus: MeTaioB. [loHATHE O KOPPO3MM METAJIOB, OCHOBHBIC
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTalnb, YYryH, AIOPATFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH.



[Ilenounsie MeTambl: nojioxkeHue B [lepronnyeckon cUCTEME XMMUYECKHUX
anemeHToB /I. M. MenpaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKICHHE B MPUPOJIE.
dusnyueckre U XMMUYECKHUE CBOMCTBA (HAa mpumMepe HaTpusi u kanus). OKCUabl u
TUJIPOKCHUABI HATpusd MW Kanusa. lIpuMeHeHue MIeNIOYHBIX METAUIOB W UX
COCIMHEHUM.

[IlenouHo3eMenbHBIE METAJIbl MAarHuii W KajblUil: IIOJO0XKEHHE B
[lepmonnueckoi cucreMe xumuueckux syeMeHToB [[. 1. Menneneesa, ctpoenue
MX aTOMOB, HaXOXJIeHUE B Ipupoae. PU3nyecKkue U XUMUYECKUE CBOMCTBA MAarHUs
U Kanplusa. Baxuelmme coequHeHUsT Kaiblus (OKCHA, THUAPOKCHI, COJIH).
JXKécTtrocTh BOABI M CTIOCOOBI €€ yCTpaHEHHUS.

AJfoMUHUN: TI0J105)keHUE B [leprnoanueckoi cucTeMe XUMHAYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHME aroMa, HaxoxjaeHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUA. AM(OTEpPHBIC CBOWCTBA OKCHIA M THIPOKCH]IA
ATFOMHUHUSL.

Kenezo: monoxenue B [lepuonnueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB [].
N. MeHnneneeBa, CTpoeHHE aroMa, HaxoxaeHue B mpupone. Ddusnueckue u
XUMUYECKHE CBOMCTBA Xkerne3a. OKCuabl, THAPOKCUIBI U conu xkene3a (1) u xxene3a
(1), mx cocTaB, CBOMCTBA U TIOJIYICHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3llaMy METAUIOB U CIUIABOB, HUX (DU3UUYECKUMHU
CBOMCTBAMH, H3Yy4YCHHUE PE3yJbTATOB  KOPPO3UMH  METAJIOB  (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPUAIIOB), OCOOCHHOCTEW B3aUMOICHCTBUS OKCHJIA
KaJIbIIUST W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUATIOB),
VICCIIEIOBAHME CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOXXKHO  HUCIIOJL30BaHUE  BHUJCOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKLMN Ha WOHBL: MarHus, KajblLWs, aTIOMUHUSA, LIMHKA, JKelie3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
IUIAMEHM HWOHAMM HATpusl, Kaius MW Kaiblus (BO3MOXHO MCIOJb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHUS
Y TUIPOKCUJA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 1o TeMe «BaxHelmue
METAJUIBI U KX COCTUHEHUS.

XuUMHS M OKpPYKaAKOIIAsA cpeaa

BemectBa u marepuansl B IMOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B OwITy. IlepBas momolrs mpu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpPYXKaWIIeH cpeabl (MpeAesbHas AOMyCTUMAst
KOHIIeHTparus BemiecTs, nanee — [1JIK). Ponb xumuu B pemieHun 3KOJIOTHYECKUX
pooIIeM.

Xumuyeckuui IKCnepumMenm:
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M3y4yeHHue oOpa3lloB MaTepuanoB (CTEKJIO, CIUIABbl METAIOB, MOJMMEPHbIC
MaTepHabl).

Mesicnpeomemmnunie ceasu

Peanmmsanusa MeXNpeIMETHBIX CBA3€M IIPU W3YYEHMH XUMHM B 9 Kiacce
OCYILECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAayYHBIX
NOHSTHH, TaK U MOHATHUH, SIBISIIONIMXCS CUCTEMHBIMH JJIsI OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4HOI'0 LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4YHbIM (aKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HaOIIO/IEHNE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJEINb, SBJICHUE, IaPHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

®duszuka: Mmarepusi, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOMNbI, PAAUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsj, HPOBOIHHKH,
HOJYIPOBOAHUKHU, AUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
peméTka, CriaBbl, (U3UYECKUE BEIWYUHBI, €AUHUIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, apixaHue, Ouocepa, 3KOcHCTEMa, MHHEpPAIbHBIC
ya00peHHsI, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MUTATE/IbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHBIE MOPOJBI,
NIOJIE3HBIE UCKOIIaEMBIE, TOIUIMBO, BOJIHbIE pECYpCBIL.
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IHVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA NPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA3OBAHUA

Jluunocmuovie, memanpeomemnsvle U NPEOMENHbIE PE3YTbMAMbL O0CEOCHUS
00yUaAMUMUCA C HAPYUWIEHUAMU ONOPHO-OsuzamesibHo20 annapama DAOIT
000 ona obyuarowguxca ¢ HAPYWEHUAMU ONOPHO-08U2AMEIbHO20 annapama
(éapuanm 6.2) coomeemcmeyiwom @IrOC 000 c¢ yuemom ux o0coovix
00pazoeamenvHvIX NOMPEOHOCmEll.

Juunocmuvie  pezyromamul 00.J1)1CHbL MAKCUMATILHO obecneuumso
coyuanuzayuro ooyuarwwuxca ¢ HOJA c yyemom ux oobpazosamenbHblx
nompebnocmeit, opmupya y HUX UHOUBUOYAIbHO-TUYHOCMHbIE KAYecmed U
coyuanvnvle (HcusHennvle) Komnemenuyuu. Jluunocmuwvie pezyrbmamul
HANPAMYIO  C8A3AHbI KAK € HPEOMEMHbIMU U  MEMAnpeoMemHblMu
pe3yibmamamu, mak u c pesynomamamu oceoenus IIKP.

K owcuznennvim komnemenuuam ooyuarwouwuxca ¢ HOHA no eapuanmy 6.2
MONCHO OmHecmu:

chopmuposanHocms HAGLIKOE NPOCMPAHCMEEHHOU U COUUAIbHO-0bIMOBOI
OPUEHMUPOBKU, MOOUTILHOCHb;

chopmuposannocmsp peanbHbIX npeocmaegnenHuil 0 COOCMEEHHBIX
803MOMCHOCMAX u 02DAHUYCHUAX 300p06b1, 0 Heo0x00umom
JHcusHeobecneueHuu, CHOCOOHOCHU 6CMYRAMb 8 KOMMYHUKAUUIO CO 63DOCTIbIMU
no eonpocam MeOUUUHCKO20 CORPOBONHCOCHUS U CO30AHUA CHREUUATbHBIX
ycaoeuil 0sa npeodvleaHus 6 00pazoeamesibHOl OpP2AHU3AUUU, CO0OUamb O
CBOUX HYHCOAX U NPABAX 8 00PA306AMENbHOI OP2AHU3AUUU;
chopmuposannocms coyuuanbHoO-0bIMOBHLIX YMEHUIL, HEOOXO0OUMBIX 8 PYMUHHOU
HCU3HU (camocmoameibHOe noceujeHue myaiema, OpPZAHU3AUUA PaAdodezo
Mecma, nepeooesanue Ha yYpPoK @Qu3Kyabmypsl u opyzue), HACKOJIbKO 3IMO
B03MOMCHO 8 KAHCOOM UHOUBUOYAILHOM ClyYde pazeumus o0yuyawouwezocsa ¢
HO/A;

chopmuposannocme ymeHus o00pawiamovca ¢ HPOCLOOU K OKPYHCAIOUWUM,
0cobenno 6 cumyauyuu, kozoa ooyuarowuiica ¢ HONA auwen e03modrcnocmu
cebsa camocmosamenbHo 00CaAYIHCUBAMb, NO00EPIHCAMb PA32080D, KOPPEKMHO
evlpazums OmKa3, coyyecmeue, 01a200aPHOCHIb, UCHOIb308AMb PA3HbBIE
8APUAHMbI KOMMYHUKAUUU 013 PeUuleHUs KAKOou-1ud0 npooiemHoil cumyayuu;
chopmuposanHocmes O0CMbBICIEHHBIX NPEOCMAGICHUIL O PeanbHOll KapmuHe
mupa (coonrodenue npasusl 6€30NACHOCMU HCUZHEOEAMENbHOCMU, YMOUHEeHUe,
pacuwiupenue, ynopaoouuganue npeocmasieHuil 00 oKpyycarouiem npupooHom
U COUUATLHOM Mupe u Opyzux);

chopmuposannocmes ymeHus camocmoameibHo U 0€30nACHO NEPedsUZamvbcs 6
3HAKOMOM U HE3HAKOMOM HPOCHMPAHCHMEE C UCHOIb308AHUEM CHEUUAIbHO20
000pyoosanus;

cihopmuposannocmv  ouhepeHuupPOBAHHBIX U  OCMBICICHHBIX  CO2TIACHO

eo3pacmy npe@cmaeﬂenuﬁ 0 COUUAIBHOM  OKDYMICEHUU, UEHHOCMAX U
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COUUAIbHBIX pONAX (3HAHUE NPAGUSI U HOPM O00WECHBEHHO20 NOBEOCHUA,
UCRnOJIb308AHUE UX, YMEHUE OUECHUBAMD CE0€ COUUATIbHOE OKPYHCEHUe, yMeHUe
UCROJ1b306aNb NPUHAMbLE 8 00UiECMEe COUUATbHBLE PUMYATIbL U OPYZUX).
Inanupyemote pe3yibmamat peanusyom UHOUBUOYATILHO-
oughghepenuuposannvlii OOX00 KAK 00UH U3 6eOyUUX 8 npouecce 00pa3oeanus
ooyuawwuxca ¢  HAPYWEHUAMU  ONOPHO-08U2AMEIbHO20  annapamd.
Heobxo0umo  yuumwvieams  o0codvle  o0OpazosamesibHble  NOMPEOHOCMU
ooyyawwuxca ¢  HAPYWEHUAMU  ONOPHO-06UZAMEIbHO20  annapama:
mpedoeaHus K npeOMemHbIM Pe3ynbmamam HpU HATUYUU Y 00yUHaowmuxca ¢
HO/JA 00beKMUBHBIX  O02PAHUUEHUII  300pP06bA  HPEOyCMAmMpueaom
803MOMNCHOCHb 0EMOHCMPAUUU 0OYUAIOWUMUCA NPEOMEMHBIX PE3Yabmamoe ¢
UCROJIb306AHUEM OOCHIYHHBIX UM 6UO008 OCeAMENbHOCMU 8 COOMEEMCHMEUU C
UHOUBUOYATLHBIMU 0COOEHHOCHAMU 300P06bA.

Jlonyckaemca 603MOMCHOCHb: 3AMEHbL  YCHHOU (OpMbL  OeMOHCMpPAyUU
pe3yyibmamos Ha RUCbMEHHYI0 U HA0OOPOM; CHUMCEHUA MPedoeaHUll K 00bemy
U Kauecmey YCHIHBIX U RUCbMEHHbBIX padom NpuU HAAUYUU O00bEKMUBHBIX
0ZDAHUYEHUIL 300pP06bA; UCHOJIb30BAHUE GCHOMO2AMENbHBIX MEXHUYECKUX
Cpeocme U  ACCUCMUBHBIX MEXHON02UNl (NepCOHANbHbIE KOMRbIOMEPDI,
naanwemst u Opyzoe) 011 nUCLMA; aoanmauuu mpeodosaHull K OUeHUBAHUIO
pe3yibmamos 6blNOJIHEHUS HRUCLMEHHBIX padom (ocoodwvlil yuem OwUOOK
nuUCOLMa); CHUMCEHUS mMPedoeaHUull K Kauecmey 4YmeHus npu HaIuduu
00beKMUBHBIX  MPYOHOCMEN  YmeHUs;  UCKII0YEeHUA  mpedoeanuil K
0eMoHCmpPayuu RPEOMEemHbIX Pe3yibmamos 6 hopme blpa3umeIbHO20 YmeHusA
Hau3zycme, nepeckasa, 0Geceobl NPU OMCYHICHIBUU MAKOU 603MOMNCHOCHMU Y
00yuawuxca; UCHOIb306AHUA 6CHOMO2AMENbHBIX cpeocme (peuesvle U
Hepeuegble ONOPbL: CXeMbl, NIAHBL U OPY20€) NPU NPEOO0CHIABICHUN OMEEMO8 8
dhopme 00veMHBIX MOHOJIOZUUECKUX 6bICKA3ZBIGAHUIL; UCKTIOYEHUS MPedOoeaAHUIl
K OemMoHcmpauyuu npeoMemHbIX pe3yibmamose 6 uacmu padoomel ¢
KOHMYPHbBIMU KApmMamu NPpu  OMCYMCHEUU MAKOU  603MONCHOCHU Y
ooyuawuxca; npoeeoeHus GUPMYanabHbIX J1AOOPAMOPHBIX U NPAKMUYECKUX
pabom (e ycnosuax uugpoesoii oopazosamenbHoil cpeobl).

IInanupyemoie pe3yromamosl 0C60€HUA O00YYANOWUMUCA C HAPYWEHUAMU
onopno-osuzamenbnozo annapama AOOII 000 oonoanawmecesa pezyibmamamu
oceoenus IIKP.

JIMHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3YyJbTAThl OCBOEHHUS IPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4EeHHs XUMUU B €AUHCTBE Y4EOHOH H
BOCIUTATEJIbHON IE€SITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSIMM, IPUHATHIMH B
obmiecTBe MNpaBWIAMM M HOPMAaMM IIOBEACHHUS M CIOCOOCTBYIOT IIpOLIECCAM
CaMOITO3HAHMSI, CAMOPA3BUTHS M COIIMATIN3ALMN 00 yJaroLUuXCS.
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JluyHOCTHBIE ~ pe3yabTaThl  OTpPaXarOT  TOTOBHOCTh  OOYYaromuxcs
PYKOBOJICTBOBATbCA ~CHUCTEMOM TO3UTHUBHBIX I[EHHOCTHBIX OpPUEHTAIMA U
pacIIMPEHHE OIbITA JEIATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS

IIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
¥ HAy4YHOMY HACIEIWI0, MOHMMAHUSA 3HAYECHUS XUMHYECKOW HAYKH B KU3HU
COBPEMEHHOI0 00I1IeCTBa, CIIOCOOHOCTH BJIAAECTh JOCTOBEPHOW HH(popMaIruei o
MEPEIOBBIX JOCTHKEHUSAX M OTKPBITUAX MHUPOBOM W OTECYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIIECTRA;

2) rpazkIaHCKOr0 BOCIIMTAHHUS:

MPEJCTABICHUSI O COLMAIbHBIX HOPMAax M MPABUIAX MEKIMYHOCTHBIX
OTHOIIIEHUN B KOJUJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HMCCIeIOBAaTENbCKONW, TBOPYECKOM M JAPYrUX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TIPH
BBITIOJTHEHUW YYE€OHBIX, ITO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYCCKUX
AKCIEPUMEHTOB, CO3/IaHUHU YYCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aMMOIOMOIIM B TIPOIECCE OTON y4dyeOHOH MACATEeILHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJACHUWE W TOCTYNKH CBOMX TOBApUIIECH C NO3UILUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUA MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS .

MHUPOBO33PCHUYECKHUE MPEJACTABICHUS O BEIIECTBE M XUMHYECKOW PEaAKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKW WU COCTaBIISIONIUE
OCHOBY JIJIsl TIOHUMAaHUS CYIIHOCTU HAYyYHOW KapTHUHBI MUpa, NPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpA3BUTHUS MPUPOIbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOTHON CPENOU, O POJIU XMUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEM;

[TI03HABATEJILHBIC MOTHBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU I10
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHHUS HAOJIOIaeMbIX IPOIIECCOB U SIBICHUH,
MO3HaBaTEIbHOM, MH(POPMAIIMOHHON W YHUTATEIbCKOM KYIbTYphl, B TOM YHUCIE
HaBBIKOB CaMOCTOATENILHONH paboThl C Y4eOHBIMU TEKCTaMH, CIPaABOYHOMN
JUTEPATypOM, JTOCTYIMHBIMHU TEXHUYECKUMHU CpeJICTBaMU HH(OPMAIIMOHHBIX
TEXHOJIOTHM;

HHTEpeC K OOYYCHHI0O M TO3HAHUIO, JHOO03HATEILHOCTb, TOTOBHOCTH M
CIIOCOOHOCTh K  camM0o00Opa3oBaHHIO, TMPOCKTHOM H  HCCIIEI0BATEIbCKOMN
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH M YPOBHS OOYy4ECHUS B
JlaIbHEHIIIEM;

4) dpopmMupoBaHus KyJbTYPbl 310POBb.

OCO3HAaHHWE IIEHHOCTH JKWU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 >KW3HHU, OCO3HAHUE ITOCIEIACTBUM H
HETPUSATHE BPEIHBIX MPUBLIYEK (YIIOTPEOJICHHS aJIKOT0JIsl, HAPKOTUKOB, KypEHHS),
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HEOOXOJUMOCTH COOJIIOJIEHUST TPaBWI OE30MACHOCTH MpU  OOpalleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEaTbHOM JKH3HU;

5) Tpy10BOIr0 BOCTIMTAHUSI:

WHTEPEC K MPAKTUIECKOMY U3yUEHHUI0 PodecCuid B Tpyaa pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYIOBOM IESTEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUH TI0 XHWMHH, OCO3HAHHBIH BBIOOD
WHIUBUTYyaTbHOW TPACKTOPHH MPOIODKEHUS 00pa30BaHMs C YIETOM JIMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCIICITHON MPOQeCCHOHAIBHON NEITSILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aIAlITUPOBATHCS B MPO(PECCHOHALHON Cpe/Ie;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

HKOJIOTMYECKH 1E€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOAE KaK HCTOYHUKY
KU3HHA Ha 3emJie, OCHOBE €€ CYIeCTBOBAHMS, TOHUMAHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
Gbu3nIecKOMy W TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHUS
paBMJI 6€30MaCHOr O MOBEACHUS IIPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYAIUsX,
YIPOXKAIOIIMX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJydaeMble TIPU M3YyYCHUU XUMUH, JUIS
pEIIeHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOIHON Cpeloi, sl MOBBIIIICHUS
YPOBHS  DKOJOTHYECKOH KYIbTYpPhl, OCO3HAHHS TJIO0AJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M TMYTeH WX PEIIeHHsS MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATUBHON U COLIMATIbHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJIbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMupoBaHUS MHPOBO33PEHUS] OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
IPHUHITAI, TUTIOTE3a, (HaKT, CHCTEMa, MPOIeCcC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMEeTax U MO3BOJISIOT Ha
OCHOBE 3HAHWU W3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IEIIOCTHOU
HAyY4YHON KapTHHE MHUpa, U YHUBEpcalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHUKATHBHBIC, DPETYJIATHBHBIC), KOTOpBIE 00€CIeunBalOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYHIECTBICHUIO y4eOHOU
NeSITeTbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiCTBUSA

ba3oBble Joruyeckue JeHCTBUA:

YMEHHS HCIIOJIh30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHHH
3HAHWI: PACKPHIBATh CMBICI XUMUYECKHUX TMOHSATUU (BBIACIATh WX XapaKTepHBIC
NPU3HAKK, YCTAHABJIMBATH B3aUMOCBSI3b C JPYTMMU TOHATUSIMH), UCIOJIB30BaTh
TOHSTHS JIJIT OOBSICHEHUS OTJCNBbHBIX (DAKTOB W SABJICHUH, BRIOMPATh OCHOBAHUS H
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KpUTEpPHUH ISl KIaCCU(PUKAUUM XMMUYECKUX BEIIECTB M XUMHUYECKHX PEaKIIHi,
YCTAaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBSI3HM MEXAY OOBEKTaMU H3y4YEHUS,
CTPOUTD JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIE, N€TyKTUBHbBIC, [10 aHAJIOTUN),
JIeNaTh BHIBO/BI U 3aKIIOYEHUS;

YMEHUE MPUMEHATh B IMpoLEecce IMO3HaHWS MOHATHS (IpeIMETHbIE U
METanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIE TIPECTAaBICHUS —
XMMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMysia U ypaBHEHHE
XUMUYECKON PeaKIuu — NPU pelIeHUH y4eOHO-TTO3HABATENIbHBIX 33]1a4, C Y4ETOM
3TUX MOJENBHBIX NPEICTABICHUN BBIABIATh U XapaKTE€PU30BaTh CYHIECTBEHHbBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIAITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIECJCTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBare/bCKue JeCTBHUA .

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KAayeCTBE HHCTPYMEHTA
[O3HAHUS, a TaKkKe€ B KadecTBE OCHOBbI JJs1 (OPMUPOBAHUS THIOTE3bI IO
IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

NpPUOOPETEHHE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3aldd W TPOBEIAECHUIO
YYEHHUYECKHX OKCIIEpUMEHTOB, YMEHHE HaOMoJaTh 3a XOAOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yJibTar, POpMyIUpOBaTh 000OLIEHUS U
BBIBOJIbI 10 pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIIETOBAHMS, COCTABISITh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undopmanmei:

yMEHHE BBIOMpaTh, aHAJIM3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMyYHbIX BUAOB U (HOPM MPEACTABICHUS, OTYYAEMYIO M3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIIpHAsl ~ JIUTEpaTypa XUMHUYECKOTO COJAEpKAHUsS, CIPABOYHBIE
nocobusi, pecypcbl WHTepHeTa), KpPUTUYECKH OLEHUBATH IPOTUBOPEUHUBYIO H
HEI0CTOBEPHYIO HH(OpMaLHIO;

YMEHHE NPHUMEHSTh Pa3lIMYHbIe METOJAbl M 3alpOChl NMPU NOHUCKE U OTOOpE
UHPOpMAIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX JJIs1 BBIIOJHEHMS
y4€OHBIX M MO3HABATEJBbHBIX 33/1a4 ONPEACIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00acTi  UCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIa/ICHUE KYJIbTYPOW aKTUBHOI'O MCIIOJIb30BAaHUS PA3IUYHBIX ITIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYIO (DOpMY IpecTaBIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh PEIIAEMBbIE 33Ja4d HECIOXKHBIMU CXEMaMH, JWarpaMMamy,
apyrumu popMaMu rpauku U UX KOMOMHALMSIMY;

YMEHHE UCHONb30BaTh M aHAJIM3UpPOBaThb B Ipouecce ydyeOHOM u
UCCIIEIOBATENBCKOM JIEATENbHOCTH MH(DOPMALIMIO O BIHUSHUU MPOMBIIIJIEHHOCTH,
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CENBbCKOI0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYKAIOWIEW NPUPOAHOU
Cpebl.

KoMMyHuUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

yMEHHUS 3aJaBaTh BONpOCHhl (B XoAe aAuaiora U (WiIu) JUCKYCCHH) TIO
CylmlecTBYy  oOCyxkaaeMol  TeMbl, (OPMYIUPOBaTbH CBOM  MPEIJIOKECHHS
OTHOCHTEJIBHO BBINOJHEHUS NPEII0KEHHON 3a1a4K;

YMEHUSA  TNPEACTABIATh  INOJNYYEHHBIE  PE3YNbTaThl  IO3HABATEIBHOU
NEATEIbHOCTU B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeJaTh MPE3CHTAIUIO
pE3yNbTATOB BBIMOJHEHUS XUMUYECKOI0 dKCIEeprUMeHTa (J1abopaTOpHOTrO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIETOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUS Y4eOHOIro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM W MCCIENOBATEIIbCKOM  NIEATENIbHOCTH  IPU  PEUICHUU
BO3HHUKAIOUIUX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB M COTJIAaCOBaHUS
no3uui (0OCyXJieHUs,, OOMEH MHEHUSMH, «MO3IOBbIE€ HITYPMbD», KOOPIAWHALIUS
COBMECTHBIX JCHUCTBHM, OIPEHACICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJITHEHHOM pabOThI U IPYTHE).

PeryasiTuBHbIC YHUBepCaIbHbIe yUeOHbIE 1eiiCTBHA:

YMEHUE CAMOCTOATENBHO OINPENETATh LEMN ACATEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBJISITh, KOHTPOJUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BEIOMpPATh Hanbosiee 3((HEKTUBHBIE CIIOCOOBI PEIICHUSI YUEOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISITh WA KOPPEKTHPOBATH
NPEMIOKEHHBI  aITOPUTM JIEWCTBUUA TMPU BBINOJHEHWH 33JaHUA C Y4ETOM
MOJIYYEHHUsI HOBBIX 3HAHMU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asiBICHHOW LIENU, YMEHHE
MCIIOJIB30BATh U aHAJU3UPOBATH KOHTEKCTHI, IPEIaracMbl€ B YCIOBUM 3aJaHUMN.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pPE3YJbTAaTOB IO OCBOCHHIO 00S3aTEIBHOIO
COJIepKaHUsl, YCTAaHOBJICHHOTO JaHHOW (QenepanbHOl paboueld MmporpaMmoi,
BBIJICJISIIOT: OCBOEHHBbIE OOYUYaIOIIMMUCS HAy4YHbIE 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, crnenuduueckue I8 OPEeAMETHOM o0ysiacTh  «XUMHS», BHJbBI
NEATEIbHOCTA IO  IIOJIYYEHHWIO HOBOTO  3HAHUSA, €ro  MHTEPHpPETALNH,
IpeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xonIy oOyuenus B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 0230BOM YpPOBHE
JOJDKHBI OTpaxaTh () OPMUPOBAHHOCTh Y 00YUaAOIINUXCS YMEHUIA:

e PACKpbIBATh CMBIC] OCHOBHBIX XHMHUYECKHX IOHSTHUH: aTOM, MOJIEKYJa,
XUMUAYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpONIHAS U HEOAHOPOIHAS), BaJICHTHOCTh, OTHOCUTENbHAS ATOMHAsI U
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JI1 XMMUYECKOr0 JIEMEHTA B COSUHEHUHU, MOJISIPHBINA 00BEM,
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OKCHJ], KHCIIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHs, XMMHUYECKasl peakius, KilacCU(pUKaIUs peakuui: peakuuu
COCIMHEHNs, PEaKUWH pPa3lOokKEHUs, PEAKUUU 3aMEILICHUs, pEeaKUnuu
0OM€Ha, HK30- U 3HJIOTEPMHUECKHE PEAKIIMH, TEIJIOBOM A((EKT peakiuH,
AIpO aToOMa, DJIGKTPOHHBIM CJIOW aToMa, aToMHas OpOUTalb, PagUuyc
aToMa, XMMHUYECKasi CBS3b, MOJSIPHAS W HEMOJsIpHAas KOBAJICHTHAs CBS3b,
MOHHAs CBSA3b, MOH, KaTHMOH, aHWOH, PacTBOp, MaccoBas JOJIsl BEIleCTBa
(mpolieHTHAs! KOHIIEHTpallKsl) B pacTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKUX TIOHSITHH U
MPUMEHSATH 3TU TOHATHS PU OMMCAHUM BEIIECTB M UX NIPEBPALICHHUI;

* ICTI0JIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUs (DOPMYJT BEIlIECTB
Y YPAaBHCHUU XUMHUYECKUX PEAKIINN;

* OTIPEACTATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COCAMHEHMSIX,
CTENEeHb  OKUCJEHHUS  3JEeMEHTOB B  OWMHApHBIX  COEIMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEAUHEHUN IO
dbopMynaMm, BHJ XUMUYECKOHM CBs3M (KOBAJICHTHAsT W MOHHAs) B
HEOPraHUYECKUX COCTNHEHUSAX;

epackpeiBaTh cMbIca llepuogmueckoro 3akona JI. M. MeHnneneesa:
JIEMOHCTPUPOBAaTh IMOHUMAHHUE NEPUOANMYECKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX NoJiokeHHsl B Ilepumonnueckoil cucrteme,
3aKOHOB COXPaHEHHsI MacChl BEIIECTB, IOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHa ABOTapo;

e OINUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XUMHUYECKHX DJJIEMEHTOB: pas3jMyaTb MOHATHS «TJIaBHas
noarpynmna (A-rpynna)» u «mnodouyHas noarpynna (b-rpynmna)», manbsie u
OoNbllIMe TEPUONbI, COOTHOCUTh OOO3HAUYEHHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuogmyeckass cucrema XUMHYECKUX »djeMeHToB [J[. .
MeHpneneeBa» C UHCIOBBIMHU XAapPAKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U pacrpeiesieHre UX MO 3JIEKTPOHHBIM CIO0SIM);

o KJIIACCU(UIIMPOBATh XUMHYECKHE JJIEMEHThI, HEOPraHMYECKHE BEIECTBa,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, 110 TEIJTIOBOMY (D (PEKTY);

e XapaKTepHU30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEILECTB
pa3MYHBIX KJIACCOB, MOATBEPK/IAsl OMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKINN;

* IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMS XWMHYECKUX [PEBpALCHUN B
pa3MYHbIX YCIOBUSIX;
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 BBIUUCIIATH OTHOCUTENBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTO »3JeMEeHTa Mo (opMmyrne COeIUHEHMS,
MAaCCOBYIO JIOJIFO BEHIECTBA B PAcTBOPE, IPOBOJIUTH PACUYETHI IO
YPaBHEHUIO XUMUUYECKON peaKIuu;

e IPUMEHSATh OCHOBHBIE OINEPAlMUA MBICIUTEILHON JIESITEIbHOCTH — aHAJIHU3 U
CUHTE3, CpaBHEHHUEe, 0000IleHHe, CHUCTEMaTHU3allHio, KiIaccu(UKaINIO,
BBISIBIICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€H — JIJI1 MU3Yy4YEHHS] CBOMCTB
BEIIECTB M XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOJIOJICHUE, HU3MEpPEHHEe, MOJCIMPOBAHUE, DKCICPUMEHT
(peanbHbIN U MBICJICHHBIN );

e CJICJIOBAThH MPaBUJIaM TMOJL30BaHUS XUMHUECKON MOCYI0M U J1abOpaTOpPHBIM
0o0Opy/IOBaHHEM, a TaKXKe IMpaBWIaM OOpallleHUs C BEIIeCTBAMHU B
COOTBETCTBUU C HHCTPYKIMSIMH 10 BBIMIOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OMBITOB MO TMOJYYEHUI0O M COOMpaHUI0 Ta3000pa3HbIX
BEIIECTB (BOJOpOJIa M KHUCIOpPOJAa), IPUTOTOBICHHUIO PAaCTBOPOB C
ONPENCIEHHOW MAaCcCOBOM JOJIEM PaCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
U MPOBOJIUTh XUMHUUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
mieoye U KUCIOT C MOMOIIBI0 MHAUKATOPOB (JIakMyc, (eHondTaIeuH,
METUJIOPaHX U JIpyTHue).

K xoHIily 0Oyuenus B 9 kiiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE

JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaIOIIUXCST YMEHUI:

e PACKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJia, WMOH, KaTHUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTbH, 3JIEKTPOOTPUIATEIHHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peaKkius, XUMUYecKasi CBs3b, TEIJIOBOM A(PdekT
peaKkiui, MOJb, MOJSPHBIA  OO0OBEM,  PacTBOpP,  DIJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, AJCKTPOJUTUYECKAsT JTUCCOIMAIIUSI, PEaKIIUd HOHHOTO
oOMEHa, Karajlu3aTrop, XUMHYECKOE paBHOBECHUE, OOpaTUMble H
HeoOpaTUMBbIE PEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC DPEAKITUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCIEHWE U  BOCCTAHOBJICHHE,
aJoTponusi, aM(pOTePHOCTh, XUMHUYECKasi CBs3h (KOBaJCHTHAs, WOHHAf,
MeTa/lInyecKas), KpUCTaUIMYecKas pemérka, KOppo3us METallIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUu, MPEACIbHO JTOIMyCTUMAS
koHueHtpauus [1JIK BemecTsa;

e WIUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHMHYECKUX TOHITUH H
MIPUMEHSIThH 3TU MTOHSATHUSI IPU ONKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e CTIOJIH30BaTh XUMHUUECKYIO CUMBOJIUKY JUJISI COCTaBJIeHUs (DOpMYJT BEIIECTB
Y YPaBHEHUU XMMUYECKUX PEAKIIUN;
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* OIIPEJIEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B
COCMHEHUAX Pa3JM4YHOrO0 COCTaBa, MPUHAIIEKHOCTh BEIIECTB K
OIpeNIeIEHHOMY KJacCy COEAMHEHMH Mo (popMmyiaMm, BUA XUMHUYECKOH
CBSA3M (KOBAJIEGHTHAsl, WOHHAs, METAJUIMYECKAas) B HEOPraHUYECKUX
COCAMHEHMSIX, 3aps] MOHA M0 XUMHUUYECKOH (opmyre, XapakTep cpeibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COCTMHEHUW, TUIl KPUCTAIUITMYECKOU
PELIETKU KOHKPETHOTI' O BEILIECTBA;

epackpeiBath cMbIch [lepuonnueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMaHWEe: ONUCHIBAaTh M XapaKTEepU30BaATh
TabmuuHyto ¢opmy llepuonnyeckoid CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyuarth MOHATUS «JlaBHas mnoArpymnmna (A-rpynma)» U «mododyHas
noarpynmna (b-rpynna)», manble u OoONbIIME TEPUOJIBI, COOTHOCHUTH
0003HAYEHUSI, KOTOPHIE HWMEIOTCS B TMEPHOJUYECKON Tadnwie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKaMH  CTPOCHHUSI  aTOMOB  XUMHUYECKUX
AJEMEHTOB (COCTaB U 3apsii sapa, oOIlee YHCIO BJIECKTPOHOB H
pacrnpefieieHue HMX MO JJCKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUN B
npenenax MajblX MEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

e KJIACCU(PHUIIMPOBATh XMUMHUYECKUE DSJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy M COCTaBYy YYacTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEMJI0BOMY A(PGEKTy, MO U3MEHEHUIO CTENEHEH OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

e XapakTepHu30BaTh (OMUCHIBaTH) OOIIME W crHeuupuueckue XUMHUYECKUE
CBOMCTBAa TPOCTBIX U CIOXKHBIX BEIIECTB, MOJATBEpPXkAasi OIKUCAaHUE
NpUMepaMHi MOJIEKYJISIPHBIX M HWOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLINI;

e COCTABJISITh YPABHEHHUSI DJIEKTPOJIUTUYECKON JUCCOLUALIMM KUCIIOT, HIeJ04Yei
U COJIeH, TIOJHBIE U COKpAIllEHHbIE YPaBHEHUS PEaKIMil HOHHOTO OOMEHa,
YpaBHEHUSI peaKlMii, MOITBEPKAAIOIIMX CYIIECTBOBAHUE TIE€HETUYECKOU
CBSI3M MEX]1y BEIIECTBAMU PA3INYHBIX KJIACCOB;

e PaCKpbIBaTh  CYHIHOCTh  OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIX  PEaKIUi
MOCPEACTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajlaHca 3TUX PEaAKIUK;

* IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAHHWS] XMMHYECKUX TMIPEBPAIICHUNA B Pa3IHMYHBIX
YCIIOBUSIX;

 BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOro 3JIeMeHTa Mo (GopMyse COeIUHEHMUS,
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MacCOBYIO JIOJIF0O BEIIECTBA B PacTBOpPE, MPOBOAUTH pacu€rhl IO
YPaBHEHUIO XUMUYECKON peaKIlnu;

e CO0OJIIO/IaTh TPaBUJIa MOJb30BAHUSI XUMHUYECKON MOCYA0N U J1a00paTOpPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BeEIIeCTBAaMU B
COOTBETCTBUU C MHCTPYKIMSIMH TI0 BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OMBITOB MO TMOJYYEHUI0O M COOMpaHUI0 Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U YIJIEKHCIIOTO ra3a);

« IPOBOJIUTH PEAKITUH, MOATBEPKIAIONTNE KAUECTBEHHBIA COCTaB PAa3IUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM IMYTEM XIJIOpUI-, OPOMHUI-, HOAWI-,
kKapOoHat-, (ocdar-, cunmkar-, cyabdar-, THUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUS W WOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

e IPUMEHSATHh OCHOBHBIC OIEPAIIMN MBICIIUTEIHLHOW NEITEILHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 000OIIeHNe, CHUCTEeMaTH3allii0,  BBISBICHUE
MPUYUHHO-CIIEJICTBEHHBIX CBSI3€d — JUIA M3YYCHHUS CBOMCTB BEIIECTB U
XUMHYECKUX PpEaKIHUW, eCTCCTBCHHO-HAyYHbIE METOABl TIO3HAHHUS —
HaOII0IcHNE, M3MEpPEeHHEe, MOJCITUPOBAHKE, SKCIICPUMEHT (peaNbHBI W
MBICIICHHBIH ).
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TEMATHNYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo 4acoB
Ne HaunmeHoBaHue pa3iesoB u DJIeKTPOHHBIE (LM poBbIe)
KonTtpoJibHbIe IIpakTnuyeckue
n/n TeM HPOrpaMmbl Bcero oOpa3oBaTejibHbIE PecypChl
padoThI padoThI
Paspnea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
XUMHSI — BakHAd O6J'I8.CTI>
CCTCCTBO3HARIA I https://lesson.academy-
1.1 N 5 0 2 content.myschool.edu.ru/04/08
IMPAKTUICCKOU ACATCIbHOCTH
YCJIOBCKa
BemecTBa 1 xXuMHu4eckue https://lesson.academy-
1.2 15 1 0
peakiuu content.myschool.edu.ru/04/08
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
21 Bosznyx. Kucnopon. [Tonsitue 6 0 0 https://lesson.academy-
' 00 oxcumax content.myschool.edu.ru/04/08
99 Bonopoa.Ilousitue o 8 0 1 https://lesson.academy-
' KHCJIOTaX U COJIAX content.myschool.edu.ru/04/08
Bona. PactBopsl. [Tonsitre 00 https://lesson.academy-
2.3 5 1 1
OCHOBAHHAX content.myschool.edu.ru/04/08
OCHOBHBIE KJIaCChl https://lesson.academy-
2.4 . 11 1 1
HEOPraHUYECKHX COCTMHECHHN content.myschool.edu.ru/04/08
Wroro no pazneny 30

Pa3nea 3. Ilepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 3iemMeHToB JI. U. MenpaeneeBa. CTpoenne aToMoB.
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https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

Xumuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBHTEJIbLHBIE PC€aKIIuu

Ilepnoanueckuii 3aKoH U
I1
CPHOAIICCKad CHeTeMa https://lesson.academy-
3.1 XUMUYECKUX 2J1eMeHTOB []. 7 0 0
content.myschool.edu.ru/04/08
N. Mennene-eBa. CtpoeHue
aTomMa
X .
39 Oirf;;;:;:}fﬂ% 8 1 0 https://lesson.academy-
' content.myschool.edu.ru/04/08
BOCCTAaHOBUTEIbHbBIE PEAKIIHU
Hroro no pazneny 15
PesepBHOE Bpems 3 0 0
OBIIEE KOJIMYECTBO YACOB 68 4 5
I10 ITPOIT'PAMME
Ne KoanuecTBo 4acoB
Hara DJIeKTPOHHBIEe HM(POBHIE
n/ Tema ypoxa Bcer KoHTpoJbHBI IIpakTnyecku
U3YyYCHUSA o0pa3oBaresibHbIE pecypchl
n 0 e padoThl e padoThl
[Ipenmetr xumuu. Poiib hitps://academy-

. e —— . . . content.myschool.edu.ru/lesson/9ee6fd8e-
qenopeka. Tena i cc81-420c-ab3b-7¢c5¢3a618bc3
BELLECTBA

) IMonsaTHeEe 0 MeTOmAX 1 0 0 https://academy-

IIO3HaHUs B XUMHHU

content.myschool.edu.ru/lesson/d6cb67f7 -
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https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315

0858-4e35-a376-a9¢c667da2315

[TpakTuueckas padorta No
1 «ITpaBuna paGoTsl B
1a00paTOpUu U MPUEMBI
oOpartieHus ¢
71a00paTOpHBIM
000pyI0BaHUEM »

https://academy-

content.myschool.edu.ru/lesson/93666066

-14b0-4623-9348-163e1b246aea

YucTele BEIIECTBA U
cMmecu. CnocoObl
paszenieHus: cMecei

https://academy-
content.myschool.edu.ru/lesson/h5788a46-
b8b5-421c-a520-7879418cc321

[IpakTrueckas padbora Ne
2 «Pa3nenenne cMecei
(Ha IpUMEpe OUYUCTKU
MOBAapPEHHON COJIN)»

https://academy-
content.myschool.edu.ru/lesson/24899d03
-b537-43db-befl-5de8204cefd5

ATOMEI 1 MOJICKYJIbI

https://academy-
content.myschool.edu.ru/lesson/4d02584c-
£19a-4165-9710-bfce8d7f3eel

XUMHYECKHE TEMEHTHI.
3Haku (CUMBOJIBI)
XAMHUYECKUX JIEMEHTOB

https://academy-
content.myschool.edu.ru/lesson/4d02584c-
£19a-4165-9710-bfce8d7f3eel

[IpocThie U COKHBIE
BEIECTBA

ATOMHO-MOJIEKYJISIPHOE
y4EeHHE

https://academy-
content.myschool.edu.ru/lesson/1f6414hc-
b7a4-4e73-a823-e95db002d259
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https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259

3aK0H ITOCTOAHCTBA
COCTaBa BEILECTB.

https://academy-

content.myschool.edu.ru/lesson/08187608

-02b3-4c05-b334-90c71cdd824b

10 Xumnueckast popmyna.
BanentHocTh aTOMOB
XUMHUYCCKUX DJICMCHTOB
OTHOCHTEIbHAS] ATOMHAS https://academy-

11 Macca. OTHOCHTeIbHAS content.myschool.edu.ru/lesson/7e6f61de-
MOJIEKYJISpHAS Macca 5ea6-46df-82b6-e5c6ed877a09
MaccoBas 10715 https://academy-

12 XUMHUYECKOrO 3JIEMEHTA B content.myschool.edu.ru/lesson/527cf9e7 -
COCIMHECHHUH 1c21-49a4-866¢-9c20f0al585e

https://academy-

13 KoymmuecTo Bemecrsa. content.myschool.edu.ru/lesson/38e680fe-
Momns. Monspnas macca 524d-472d-a431-935h8a5f848a
dusnyeckue u https://academy-

14 XUMHUYECKHE SIBJICHUL. content.myschool.edu.ru/lesson/f8ch6a2c-
XuMuueckasi peakius 5e34-41ce-8bc6-388580667f43
[IpH3HAKK U YCIOBHS https://academy-

15 IPOTEKAHUS XUMHIECKUX content.myschool.edu.ru/lesson/4da7eble-
peakuuii c088-42e8-ae14-bf9ac9al67ed
3aKOH COXpaHEHHUS MaCChI https://academy-

16 BeIecTB. XUMHUECKHE content.myschool.edu.ru/lesson/b72d5bbf-

YpaBHEHUS

065c-4c51-be9d-56349d4e4f7a
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https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a

Brruucnenus KOJIM4YCCTBA,
MacCChI B€IICCTBA I10

https://academy-

content.myschool.edu.ru/lesson/dea9b4e0-

17

YPAaBHCHUSM XUMUYCCKUX £670-468d-be30-b8425795b880

peaKiuit

Kiacendukanpms https://academy-

XUMHYECKHX PeaKIui content.myschool.edu.ru/lesson/b5cbbe71-
18 (coenmuenus, 093e-492d-be67-c766a95bc03d

Pa3jIoKCHUA, 3aMCUICHH A,

oOMeHa)

M. B. JIOMOHOCOB — https://academy-

VGBI -DHITAKITONETHCT. content.myschool.edu.ru/lesson/e093dccf-
19 O6oGmenue 1 40f3-4242-h78a-9426bbd9d5f

cucTeMaTu3anusa 3HaHuu

Kontponpshas pabora Nel
20 o Teme «BerecTBa u

XUMHUYCCKHUEC PEAKIIUN >

Bo3nyx — cmecs razos. https://academy-

Cocras Bo3ayXa. content.myschool.edu.ru/lesson/1d86d0c0-
21 KHCHOPO — SeMeHT i f430-4d90-9bc3-f263746fdb06

IMPOCTOC BEUICCTBO. O30H

DuzyuaecKue 1 https://academy-

XUMHYECKHE CBOHCTBA content.myschool.edu.ru/lesson/1fala62d-
22 KHCIOpoJa (peakuuu 1a6b-4a2a-b0d2-094227d15a70

OKHUCJICHUS, TOPCHHE).

[TonsaTre 06 okcumax
23 Croco0BI MoTy4eHus https://academy-

KUCIIOpoia B

content.myschool.edu.ru/lesson/8ceac680-
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https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3

nabopaTopuu U
MPOMBIIIEHHOCTH.
IIpumenenue kucaopoaa

8e78-467e-9583-7ac88ba934e3

TennoBoii apdexT
XUMHUYECKON peaKkIuu,

https://academy-

content.myschool.edu.ru/lesson/9eh6a556-

HIOHATHE O 26¢d-4113-b6df-cd534e62b05e

24 TEPMOXUMUY €CKOM
YpaBHCHHH, 3K30- U
OHAOTCPMHUYCCKHUX
PCaKIuAX
TommBo (HeTh, yroyib U https://academy-

e MeTam). 3arpasHenue ;ontent.myschool.edu.ru/lesson/8ceac680-
BO3YXa, CIIOCOBEL Er0 e78-467e-9583-7ac88ha934e3
IpPEIOTBpALCHU
[Mpaktrueckas padora Ne https://academy-

26 3 no reme «Ilonyuenne n content.myschool.edu.ru/lesson/58cce711-
cobupaHue KUCI0posa, 1b81-4d4a-8e80-27e051fcadfo
HU3Yy4YCHHUC €0 CBOUCTB»

Bo0pOZ — S7eMeHT 1 https://academy-

97 HPOCTOE BEMECTEO. content.myschool.edu.ru/lesson/54f51078-
Haxos1eHue B IpHpoze dbab-48a7-9aed-e50512952959
dusnueckue u https://academy-

98 XUMUYECKHE CBOMCTBA content.myschool.edu.ru/lesson/54f51078-
Bojtoposa. [lpumenenne dbab-48a7-9aed-e50512952959
BOZIOpOAA

29 [ToHsATHE O KHCIIOTaX U https://academy-

COJIAX

content.myschool.edu.ru/lesson/565f0aac-
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https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0
https://academy-content.myschool.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0
https://academy-content.myschool.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1

e363-4e13-8724-e7d83828h4el

Crioco0bI mosTy4YeHus

https://academy-
content.myschool.edu.ru/lesson/d1760e9c-

30
BOZLOPO/IA B 1ab0paToOpun 4036-49b3-b1f5-c6e5ea2038f9
ITpaktuyeckas pabora Ne https://academy-

31 4 mo Teme «llomydenne 1 content.myschool.edu.ru/lesson/d1760e9c-
coOupaHue BOIOPO/a, 4d36-49b3-b1f5-c6e5ea2038f9
HU3Yy4YCHHC €TI0 CBOMCTBY

https://academy-

32 MosspHblit 066EM razos. content.myschool.edu.ru/lesson/e9564d05-
3axoH ABOraapo abea-455d-9367-3a872d0dec7b
Brranciaenns o0néMma,

KOJIHNYECTBA BEIIECTBA https://academy-

33 r434 110 €ro H3BECTHOMY content.myschool.edu.ru/lesson/dea9b4e0-
KONMUECTRY BEIIECTRA £670-468d-be30-h8425795b880
W 00bEMY
Brranciaenus 005EMOB
ra3oB I10 YpaBHCHUIO httDS'//academv-

34 S:EEE:IZ ;fé;ci:ie content.myschool.edu.ru/lesson/13556db3

B -1863-4d5e-b13f-bc4a01f8fadb
OTHOILICHHUH I'a30B
DOUBHYCCKIE I https://academy-

35 XHMIUCCKIE CBONCTRA content.myschool.edu.ru/lesson/399b02d8
B0 -b3b7-4d17-bac6-e088e08be8c5

b1

36 CocraB OCHOBaHHH. https://academy-
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https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59

[TonsTre 00 MHAMKATOPAX

content.myschool.edu.ru/lesson/658d977a-

29ec-4e14-9bd1-cdfdd073cd59

Bopa kak pactBopuTensb.
Hacelennsie n

https://academy-

content.myschool.edu.ru/lesson/a96f9a30-

HCEHACBIIIICHHBIC

37 pacTBopsL. Maccosas eb66-4724-8171-eda3c49h3d62
J0JIs1 BEIIECTBA B
pacTBOpEC
[TpakTuueckas pabora No https://academy-
> 110 Teme content.myschool.edu.ru/lesson/ab9825ce-
«IIpurorosienne 7a20-40e7-8294-ad1c5bc441ab

38 pacTBOpPOB ¢
onpeseNnéHHON MacCOBOU
Jlonel pacTBOPEHHOT O
BeUOiecrea»

KonTponbHas pabora Ne2 https://academy-

39 1o Teme «KHCIOPOI. content.myschool.edu.ru/lesson/6ela27cf-
Bonopox. Boxa» e0fb-441b-98e7-db66df55eaea
OKCI/I,I[BIZ COCTasB, https://academv-

40 KITaCCH UKL, content.myschool.edu.ru/lesson/b77198d7
HOMCHKIATYPa -0ff1-43ff-9afa-a217fhd49451
Honyuenue n https://academy-

41 XUMHYECKHE CBOHCTBA content.myschool.edu.ru/lesson/b77198d7
KHCJIOTHBIX, OCHOBHBIX U -0ff1-43ff-9afa-a217fbd49451
aM(OTEpHBIX OKCHIOB

42 OCHOBaHUSA: COCTaB, https://academy-

29



https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94

KJ1accH puKanus,
HOMEHKJIaTypa

content.myschool.edu.ru/lesson/704f2053-
ba7d-4e88-9240-ec5047c3ah94

ITonmyuenue u

https://academy-
content.myschool.edu.ru/lesson/ed900a27 -

43 XUMHUYECKHE CBOICTBA
OCHOBAHMIA 2af0-4c09-b273-a8d554826e6a
Kucnotsl: cocras, hitps://academy-

a4 KaccH buKars, content.myschool.edu.ru/lesson/8a745728-
HOMEHKTATY A b0c2-4fd7-a4b5-a53a03aa57hb
TMonyuenue n https://academy-

45 XHMIYCCKIE CBONCTRA content.myschool.edu.ru/lesson/e5512262-
— 5951-4dc0-9449-c580929fc13d
Comu (cpennue): https://academy-

46 HOMEHKJIaTypa, ClocoObl content.myschool.edu.ru/lesson/bha634702-
MOTy4YEHU, XUMUIECCKUE f7e9-4ba2-aa5f-1bd600b01f80
CBOMCTBa
[TpakTuueckas padota Ne https://academy-
6. Pemenne content.myschool.edu.ru/lesson/1a488696-
IKCICPUMEHTAIBHBIX 3112-4ddc-b835-fa0cf807a743

47 3a/1a4 1o TEME
((OCHOBHLIG KJ1aCChbl
HCOPraHUu4CCKUX
COEMHEHUN
I'enernueckas cBS3b https://academy-

48 MCXKIY Kl1acCaMu content.myschool.edu.ru/lesson/bf75933f-

HGOpFaHI/Iq CCKUX
COEUHEHUN

f74c-45af-8de9-45825e060659
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https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659

https://academy-

49 Oboburenne u content.myschool.edu.ru/lesson/bf75933f-
CHCTEMAaTU3aLHs 3HAHNH f74c-45af-8de9-45825e060659
KonrtponbsHas pabora Ne3 hitps://academy-

50 110 Teme "OCHOBHELC content.myschool.edu.ru/lesson/48027c6a-
KJTACCH HEOPraHHYECKHX b989-4418-a53a-f01052258532
coequHeHnn"

HCpBbIe IIOIIBITKHU https://academv-
KiaccH puKaruu content.myschool.edu.ru/lesson/4d3fb871-

ol XMMHIYECKUX JIIEMEHTOB. b36f-4¢15-9f78-1e95ab89c35f
[TonsiTue o rpynmax
CXOOHBIX 3JICMCHTOB

https://academy-
Ieproamdeckuii 3aK0H 1 content.myschool.edu.ru/lesson/edd298d0-

- [leproguyeckas cHCTeMa 0587-4343-b208-be652591722d
XUMHUYCCKHUX 3JICMCHTOB
JI. 1. MenneneeBa

53 [Tepuonsl, rpynisl,

MOATPYIII B
CtpoeHue aToOMOB. https://academy-

54 CoCTaB ATOMHBIX SIEP. content.myschool.edu.ru/lesson/62albb70-
M30TOMb 314d-4130-986d-16e4ccedfbfd

55 CtpoeHue 3JIEKTPOHHBIX https://academy-

000JI04EK aTOMOB

content.myschool.edu.ru/lesson/62albb70-
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https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4

DJIEMEHTOB
[Tepuoanyeckoil cucTeMbl
JI. 1. MenneneeBa

314d-4130-986d-16e4ccedfbfd

XapakTepucTUKa
XUMHUYECKOT 0 AJIEMEHTA

https://academy-
content.myschool.edu.ru/lesson/b9c49a79-

56 [0 €ro MOJOKCHHUIO B 70f6-4ace-9394-748241abd2d0
Ilepuoanueckon cucreme
JI. 1. MenneneeBa
3HAYeHMe https://academy-
I[IepHOAMYECKOro 3aKOHa content.myschool.edu.ru/lesson/62b40b66
&7 JUISL Pa3BUTHS HAYKH U -be96-4b38-b773-fcad2b4f0023
npaktuku. /. H.
MeHnneneeB — y4€HBIN,
nenaror ¥ rpaxJaHud
DIIEKTPOOTPHUIIATEIHBHOCT hitps://academy-
58 b ATOMOB XUMIUECKIX content.myschool.edu.ru/lesson/26704b07
SIIEMCHTOR -306f-4eea-b6cf-07ef4b45928e
https://academy-
59 Vonnas xumudeckas content.myschool.edu.ru/lesson/5d6ec675-
CBA3b 8622-4130-ab86-3daac2be38d0
https://academy-
60 KosaseHtHas mossipHast content.myschool.edu.ru/lesson/b9aeaa8a-
XUMHYCCKas CBA3b fbac-4726-b6cc-9533c98f3fa2
61 KoBaneHTHas HemosspHas https://academy-

XHUMHNYECKas CBA3b

content.myschool.edu.ru/lesson/86bb4d13
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https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e

-c935-4a14-ba35-2e492f9bd88e
https://academy-

62 CTereHb OKHCIICHS 1 content.myschool.edu.ru/lesson/387f490b-

5d6b-4831-b242-374c2f39102f
OKHCIHTENBHO- https://academy-

63 BOCCTAHOBHTEIBHEIC 1 content.myschool.edu.ru/lesson/5714ad33-
peaxiu 9594-4fd7-8448-db8b184673a0
Oxucmpreny 1 https://academy-

64 BOCCTAHOBUTCIIH. 1 content.myschool.edu.ru/lesson/34d1ced3-
O60bmerue n ) 2599-4¢31-88¢3-051182c1e65h
cucreMmarTtusanus 3HaHUU
KonTponbHas padora Ned https://academy-

65 o Teme «CTpoeHue 1 content.myschool.edu.ru/lesson/34d1ced
aToMa. XUMHAYECKast 3-2599-4¢31-88¢3-051182cl1e65b
CBA3b»

PezepBHBIN ypOK.

66 O0061IeHE U 1
cucremMaTtusanus 3HAaHUHU
Pe3epBHBII ypoOK.

67 O06o00menue u 1
CHCTEeMaTH3aIs 3HAaHUH
Pe3epBHBII ypoOK.

68 O0o06menue u 1
CHCTEeMaTH3aIys 3HaHUH

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME
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https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b

9 KJIACC

KosauvecTBo yacoB
HaunmeHnoBaHue pa3iesioB H TeM iIeKTPOHHbBIE (U POBbIE)
Ne n/m Konrpoubnsie | IlpakTnyeckue
NMPOrpaMMbI Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO H XMMHU4YeCKHE PeaKIMH
11 [ToBTOpEHUE U yriTyOJieHUE 3HAHUH 5 1 0 https://lesson.academy-
' OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca content.myschool.edu.ru/04/09
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 https://lesson.academy-
: peakuuii content.myschool.edu.ru/04/09
13 DIIEKTPONUTHYECKAS TUCCOIIAALIHSL. 3 1 1 https://lesson.academy-
- XUMHUECKHE PEAKIHH B PACTBOPAX content.myschool.edu.ru/04/09
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAUHEHUSA
21 OO01as XxapaKTepuCTUKA XMMHYECKHX 4 0 1 https://lesson.academy-
' aneMmenToB VIIA-rpymmel. ["anorexs content.myschool.edu.ru/04/09
06
22| sneweton VIApymms. Cepa et : : o | mtosiflessonacademy.
' PYIHEL € content.myschool.edu.ru/04/09
COCJTMHECHUS
OO61as xapakTepucTuKa ec
25| sneerron VAxpynm, Asor, gochopn | 7 0 y | tesllessonacadeny:
' PYHIBL. ’ P content.myschool.edu.ru/04/09
WX COCAMHCHUS
24 306:1251 ij?l\(]fzp reriia X;I,Mﬂ:esmx 8 1 ) https://lesson.academy-
: JIEMEHTOB -Tpynmbl. YT u
. Py pos content.myschool.edu.ru/04/09
KPEMHUN U UX COCUHEHUS

34



https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09

Uroro no pazneny 25
Pa3znen 3. MeTanibl M HX COeAUHEHUSA
https://lesson.academy-
3.1 06 i 4 0 0
HHe CBocTRa METaion content.myschool.edu.ru/04/09
https://lesson.academy-
3.2 Baxxuetinme MeTanibl 1 UX COETUHEHUS 16 1 2 cor?tent.myschool.edu\./ru/04/09
Htoro no pazgeny 20
Pa3znen 4. XuMus u okpy:Kammias cpeaa
41 BerectBa 1 MmaTepHabl B )KU3HA 3 0 0 https://lesson.academy-
' YeoBeKa content.myschool.edu.ru/04/09
Hroro no pazneny 3
PezepBHOE Bpems 3 0 0
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOTPAMME
KoanuectBo yacon
Ne Tema ypoka Konrpo IpakTuy Hara JIeKTPOHHBIE HU(ppPOBbIE
n/n Bcero JIbHBbIE ecKue U3y4eHUs oﬁpasoBaTenLHue peCypcChl
padoThI padoTHhI
[Tepuoauueckuii 3aKO0H. https://academy-
1 IMepronuyeckasi cucTeMa XUMHY eCKHX 1 0 0 content.myschool.edu.ru/lesson/e5

anemenToB J[. 1. MenneneeBa

f2e5da-8588-4081-9741-
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https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d

a3cl3edd696d

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MIEPUOI0B

https://academy-
content.myschool.edu.ru/lesson/6e
136259-0b9f-44a4-9892-
4a0d5d05ef27

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHWYEeCKUX BEIIECTB

https://academy-
content.myschool.edu.ru/lesson/d7
7750e6-09f3-405a-802a-
da9835991288

Buabl XuMuyeckoi CBSI3U U THUIIBI
KPUCTAUIMYECKUX PEMIETOK

https://academy-
content.myschool.edu.ru/lesson/81
f9eala-d0c5-4e6e-8233-

3fe0ef24a6fe
KonTtponbsnas pabora Nel o teme
«IToBTOpEHME N yriTyOaeHne 3HaHUN
OCHOBHBIX Pa3JleIoB Kypca 8 Kiacca»

https://academy-

Knaccudukanus XMuMUIeCKUX peaKIui
10 Pa3JIUYHBIM ITPU3HAKAM

content.myschool.edu.ru/lesson/73
cfefbd-cfb6-4e9f-992d-
a32958ee6hfh

ITonsiTe 0 CKOPOCTU XMMUUYECKOU
peakuuu. [IoHATHE O TOMOr€HHBIX U
TFe€TEPOreHHBIX PEAKIIUAX

https://academy-
content.myschool.edu.ru/lesson/66
256d83-2d71-4b3a-ab7b-
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https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f

50a241324b8f

[ToHsiTHE O XUMUYECKOM PABHOBECHUHU.
@DakTopsl, BIUAIOLUE HA CKOPOCTh

https://academy-
content.myschool.edu.ru/lesson/f6

8 . . : .
XHMHHCCKOﬁ p€aKiuun U MOJOKCHUC 8b3764 3360 479f 9276
XUMHYCCKOI'O paBHOBCCI/ISI W

https://academy-

9 OKI/ICJII/ITeJIBHO-BOCCTaHOBI/ITe.HBHBIG co ntent' mVSCh00| - edu . rU/I €SS0 n/e3

peaKimm chceb58-haf7-46ec-h763-
69ba4664990e
https://academy-

Teopus sekTpoONMTHIECKON content.myschool.edu.ru/lesson/76

10 nuccoruanuu. CHIbHBIE U c1a0bIe ee69bb-9df2-4470-82ec-
DJIEKTPOJIMTHI 26957b8b25c0

https://academy-
content.myschool.edu.ru/lesson/65

11 HoHHbIE ypaBHEHHS pEaKLIMil 9c574b-8a01-45e0-a397-

18505ac007ec
https://academy-
XUMHUYECKHE CBOWCTBA KMCIIOT U content.myschool.edu.ru/lesson/47

12 OCHOBAHHUH B CBETE Hpe,I[CTaBJ'IeHI/Iﬁ 06 dGafl b_698a_4050_8872_
BHGKTPOHI/ITH‘IGCKoﬁ Aucconualnun a5372d5ab4ae
XuMHYECKUE CBOMCTBA COJIEN B CBETE https://academy-

13 MIPEICTaBICHUN 00 AIIEKTPOIUTHY €CKOM content.myschool.edu.ru/lesson/e7

JAucconuanmu

aba987-f351-4d05-a264-
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https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd

0ba234f49ffd

https://academy-
content.myschool.edu.ru/lesson/c7

14 ITonsiTue o ruposn3e colient 318h9d-2aae-4bc2-89e8-
2103e0868c46
15 OO60011IeHIEe ¥ CHCTeMaTH3alls 3HAHUH
https://academy-
" IpaxTuaeckas pabora Ne 1. «Pemmere content.myschool.edu.ru/lesson/22
3KCIEPUMEHTAIBHBIX 33129 be6efd-b011-4295-0d0-
a6782513e849
https://academy-
KonTtponpnas pabora Ne2 no reme content.myschool.edu.ru/lesson/00
17 «ONEeKTPOIUTHYECKAsL T CCOLTUAIIHS. 72cdc7-acld-44dd-89c7-
XUMHUUECKHUE PEAKIIUU B PACTBOPAX» 0f1d1eb70b20
https://academy-
OOuiast XapakTepUCTUKA FaIOr eHOB. content.myschool.edu.ru/lesson/b6
18 XUMHUECKHE CBOMCTBA HA IPUMeEpPE 086ed4-e33e-499f-8ceb-
xJiopa eb946e07acde
https://academy-
Xnoposogopoa. CossHas KMCII0Ta, content.myschool.edu.ru/lesson/64
19 XUMUYECKUE CBOMCTBA, MOJIYYECHUE, fdOe7e-75h9-40f7-a675-
MIPUMEHECHHE cf7e62aad0e2
20 ITpaktudeckas pabora Ne 2 mo Teme https://academy-

«lTonyyenue cOnsTHON KUCITIOTHI,

content.myschool.edu.ru/lesson/2f
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https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9

HU3y4yeHue €€ CBOMCTB»

ab6edb-24b8-48de-8807-
edb0b851cah9

Brraucnenus 1o YpaBHCHUAM

https://academy-
content.myschool.edu.ru/lesson/51

21 XUMHYECKUX PEAKLIHM, €CIU OJUH U3 e2d5cf-2222-490b-8dcO-
peareHToB JaH B U30bITKE f87fcc8772h6
99 OO6m1ast XapakTepUCTHKA JIEMEHTOB
VIA-rpynmsl
https://academy-
AJI0TpOIHBIE MOAU(PUKALIMU CEPBI. content.myschool.edu.ru/lesson/f9
23 Haxoxenue cepbl 1 €€ COeIMHEHNH B 2ea7c9-e3a6-4195-h341-
npupojie. XMMUYECKUE CBONCTBA CEPbI a61e3e2490d3
https://academy-
y CepoBOIOPOL, CTpOeHHE, (hH3MIECKHE I content.myschool.edu.ru/lesson/fd
XHUMHUYECKUE CBOMCTBA 25b295-7300-44d5-9dD8-
Oce613a77bab
https://academy-
Oxcunpl cepel. CepHast KHCIIOTA, content.myschool.edu.ru/lesson/d4
25 (u3rYecKre 1 XUMHYECKHE CBOMCTBA, e05dbf-2615-4¢c45-9a39-
IpUMEHEHHE 622664355136
XUMHUUECKHUE PEAKIIUHU, JISKAIIME B https://academy-
OCHOBE IIPOMBIIIJIEHHOT 0 criocoda content.myschool.edu.ru/lesson/95
26 MOJIYYCHHS CEPHOM KHCIIOTHI.

XUMHYECKOe 3arpsi3HEeHNe
OKpY’KaIOIIEH Cpelibl COEANHEHUSIMU

88fc67-14f3-4346-b2cc-
8ecd4c16bbal
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https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1

cephl

Briuncienne MmaccoBoy 10U BBIXOA

https://academy-
content.myschool.edu.ru/lesson/b4

21 HpOZYKTA peaKi 4f706e-efe8-4ech-h626-
ff9710eea806
OOm1ast XapaKTepHCTUKA IIIEMEHTOB https://academy-
28 VA-rpymmst. A30T, pacipocTpaHEHHE B content.myschool.edu.ru/lesson/7d
npupose, GU3HIECKUE U XUMUYECKU e 4d7a30-3c8e-4ea9-ash0-
CBOICTBA c9cf7c36a42f
https://academy-
AMMHAK, ero pU3NIECKUE 1 content.myschool.edu.ru/lesson/4e
29 XMMUYECKUE CBOMCTBA, NOIY4YECHUE U bd4383-2a33-401d-bb2b-
IIPUMEHEHNE 77902435d54d
[Ipaktueckas padorta Ne 3 mo teme
30 «[lonydyenne ammuaka, U3y4yeHue ero
CBOWICTB»
31 A3zoTHas KHCIIOTa, € PU3NYECKHe U
XMMHUYECKHEe CBOWCTBA
Hcrnonb3oBaHMe HUTPATOB U COJIEH
AMMOHUSA B KAa4C€CTBC MUHCPAJIBHBIX
32 yaoopenuii. XuMHUYECKOe 3arpsi3HeHHE
OKPY’KAIOIIEH Cpellbl COEAUHEHUSIMU
azora
docdop. Oxcua hochopa (V) u https://academy-
33 dbochopHas kucnora, pUsHIECKHE U content.myschool.edu.ru/lesson/32

XUMHYCCKHE CBOﬁCTBa, MOJIYy4CHHE

660a47-4080-456b-a005-
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https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1

4bc477563aal

Hcnonws3zoBanue ¢pocdatoB B KauecTBe

https://academy-
content.myschool.edu.ru/lesson/cd
e32bh7e-8b4c-4d10-3889-

34 MUHEpaIbHBIX YI00peHUiA. 3arps3HeHue

MPUPOAHOM cpensl hochaTamu 349385099505
https://academy-
VPO, PACTIPOCTPAHEHHE B IPHPOIE content.myschool.edu.ru/lesson/02

35 ’ . ’ £87919-08b3-495-bh96-
(bI/ISI/I‘IeCKI/Ie N XUMHNUYCCKHUEC CBOUCTBA

2b66fee4d526
Oxcuppl yriaepona, ux Gu3ndeckue u https://academy-

36 XUMHYECKHE CBOMCTBA. DKOJOTUYECKUE content.myschool.edu.ru/lesson/52
MPOOJIEMBI, CBSI3aHHBIE C OKCHJIOM ale7be-12€9-4a16-8953-
yriepona (IV) 4d1cec58396h

https://academy-
content.myschool.edu.ru/lesson/78

37 YI‘OJILHaSI KHCJIOTa U €€ COIHU ad63f8_6e16_4cbe_ba1d_

4cfcf033cl4e
[Tpaktryeckas padota Ne 4 mo Teme https://academy-
"TloydeHHe YrIeKHCIOro Ta3a content.myschool.edu.ru/lesson/ab

38 ) . . . .
KadecTBeHHast peakiius Ha KapOOHAT- 5d6455-a0ea-4128-8617
on" 07a52ad8f618

39 [TepBoHaYaIbHBIC TOHATHS 00 https://academy-

OpraHU4eCKUX BCIICCTBAX KaK O

content.myschool.edu.ru/lesson/57
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https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a

COEIMHEHUSIX YTJIepojia

Qaabf2-3852-435f-9¢34-
bal273fd9a7a

https://academy-
content.myschool.edu.ru/lesson/40

40 Kpewmnuii u ero coequuenus 740cc9-19ea-472e-ab4f-
ade3dad50168
paxtuueckas pa6ota Ne 5. Pemenue https://academy-
41 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME ;?S;ig{’gﬁﬂgg#iiigmesson/54
«BaxHel e HeMeTallbl U UX
COCIUHCHUS ecr 758770971
https://academy-
Kontponenas pabora Ne3 mo reme content.myschool.edu.ru/lesson/d9
42 «BaxnHeinme HeMeTallIbl U UX ed76cc-4eed-488h-aabl-
COCAMHCHUDY dacfb9883eda
OO0mast XxapakTepruCcTHKa XHMHY eCKHX https://academy-
DJIEMEHTOB — METAJIJIOB. content.myschool.edu.ru/lesson/3e
43 MeTtannmyeckas CBS3b M MeTaIndecKas 098831-e7b6-4fa5-8743-
KPHUCTAJUINYECKasl PELIETKA. 6cc446e18ab6
®du3nyecKue CBOMCTBA METAIIOB
https://academy-
XUMHYECKHE CBOMCTBA METAILIIOB. content.myschool.edu.ru/lesson/90
44 DIIEKTPOXUMHUYECKUN sl HAPSDKEHU N 2a45c¢5-6df5-418a-ba03-
METaJLJIOB 67calf76fla3
45 Oo11re croco0bI MOTYIEHUS METAJUIOB. https://academy-

CmtaBbl. BeranciieHns o ypaBHEHHUSIM

content.myschool.edu.ru/lesson/08
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https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674

XUMUYECKUX PEAKIUM, €CIIM OJUH U3
peareHToB COAEPKUT IPUMECH

c4849b-39a4-477e-a190-
91167c1f8674

https://academy-
content.myschool.edu.ru/lesson/3d

46 IlonATHE O KOPPO3UU METAIIIIOB 110449-569d-4da7-8e18-
2474aed96fdf
https://academy-
content.myschool.edu.ru/lesson/7d
47 I{enouHbIe MeTaTBI 3e8ebb-1fa4-4bfa-a855-
1d970d213a82
48 OKcHABI U TUIPOKCHUIBI HATPHUS U KaJIHUs
https://academy-
4o I1[e/109HO3EMENBHEIS METAILTE — content.myschool.edu.ru/lesson/38
KalbLii 1 MarHui 098433-ea37-4eda-ac90-
64dc5857a2b4
50 Baxkueiiimme coeinHeHNs KaIbIUs
51 O0001IeHre U cucTeMaTu3anys 3HaHUI
https://academy-
. JKCECTROCTS BOMBI H CIOCOGH! 66 content.myschool.edu.ru/lesson/db
yCTpaHeH s fb6fc3-eb3e-4d6¢-8965-
baaaad574020
ITpaktudeckas pabora Ne 6 mo Teme https://academy-
53 "YKEcTKOCTD BOABI U METOABI €8 content.myschool.edu.ru/lesson/a4

yCTpaHEHHUs"

452dab-4cd2-42f4-aa49-
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https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44

ad598f68fe44

https://academy-
content.myschool.edu.ru/lesson/94

54 AnroMuHAH 5e5e8e-3770-4396-bef8-

110f22d14f4

55 Am@oTepHbIe cBOIICTBA OKCHIA U
TUAPOKCHUIa

https://academy-
content.myschool.edu.ru/lesson/8f

56 Keneso 9ea2f6-5ca2-47bf-872-

975545b3c948
https://academy-
OKCHITBI, THAPOKCHIE! U COJH Kenesa content.myschool.edu.ru/lesson/f4

57 (1) 1 senesa (111) 4e6ah0-fda3-4055-8fff-

299411f84bec

58 O00011IEHNE U CUCTEMATU3AIUS 3HAHWI
[Ipaktrueckas pabota Ne 7. Pemenue https://academy-

o KCTIEPUMEHTATBHBIX 32124 TI0 TeMe content.myschool.edu.ru/lesson/72
«BaxxHelmme MeTajuibl U UX 22b10c-2d4b-401d-90b8-
COCAUHCHUA» W
Brruucnenus no ypaBHeHUAM
XUMHNUYCCKHUX peaKHHﬁ, €CJI1 OAUH U3

60 peareHToB J1aH B N30BITKE UK

COJIEPKUT MpUMeECH. Brruncienus
MacCOBOH 10 BBIXOZA MPOAYKTA
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https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c

peakuuu

61 O06001IeHrEe U cucTeMaTu3anus 3HaHUN 1
Kontponbshas pabora Ned mo reme
62 «Baxueiinme MeTauibsl 1 UX 1
COEIH EHUS»
https://academy-
BellecTsa 1 MATEpHATHI B content.myschool.edu.ru/lesson/ch
63 1 _ - - _
[IOBCEIHEBHOM XU3HHU YeI0BEKa 5ef102-7c42-47ch-a89f
580ec2234cd0
https://academy-
XHMHUECKOE 3arps3HEHHe content.myschool.edu.ru/lesson/6d
64 OKpYAIOIIEH CpeE! 1 721d3d-03ef-43e6-bd63-
€982d34d1836
https://academy-
POJb XHMHH B PENICHHH SKO0IOTHUECKHX content.myschool.edu.ru/lesson/14
65 1poGIIeM 1 7344d0-7010-44ce-abad-
9a78hb85f4b44
66 Pe3epBHbIii ypok. O0061IeHNE 1 1
cucTeMaTU3alua 3HaHUU
67 Pe3epsHbIii ypok. O0001IeHNE 1 1
cucTeMaTU3alna 3HAaHUU
68 PesepBHbIii ypok. O6001IeHNE U 1
cucTeMaTu3anysa 3HaHUuU
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
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