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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIlEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJabTaraM OCBOCHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHus, MPECTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (¢eaepalibHON pabodeil mporpaMmbl
BOCHUTAHUS U C YYETOM KOHIICTIMU MPENOoJaBaHusl y4eOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBaTenbHbIX opraHuzaiusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu AAE€T TPENCTaBICHUE O IEJSIX, OOIIEH CTpareruu
oOyueHHUs, BOCHHUTAHUS U Pa3BUTUS OOyYaIOUIUXCA CPEACTBAMU Y4EOHOTO
penMeTa, yCTaHaBIIUBAECT o0si3aTenpHOE MIPEAMETHOE coZiepKaHue,
npeAycMaTpuBaeT paclpeiesieHue €ro 1o KiaccaM W CTPYKTYpUpPOBaHHE IO
paznenaM M TEeMaM MPOrpamMMbl MO XUMHH, OMNPEACISIET KOJIUYECTBEHHBIE W
Ka4€CTBEHHBIE XapaKTEepUCTUKHU COJIepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh  W3YUYEHHUS XUMHM C Y4YETOM  MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKA  y4eOHOro  MpoIecca, BO3PACTHBIX
0COOCHHOCTEH O0OydYaromuxcsi, ONpeAeNsseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUs, a TaKKe TPeOOBaHUMN K
pe3yabTaram 00y4eHHs] XUMUU Ha YPOBHE IIeJIel U3yueHUs peIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHON JESITEIBHOCTH OOY4YaroUIerocsi Mo OCBOCHHIO
y4eOHOTO CoZIep KaHusl.

3HaHWE XWMHH CIY)KUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PCHUS
00y4aroIierocsi, €ro MpeACTaBICHU O MaTepuaJbHOM EIHMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPrUu M 00 JBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PEUICHUs TI0OaTbHBIX
npoOjeM yCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, DHEPreTHYECKOM,
MUIIEBOI M SKOJIOTHYECKON O€30MaCHOCTH, MPOOIIEM 3PaBOOXPAHEHUS.

N3yuenne xumuu:



CrocoOCTBYeT  peanm3allid  BO3MOXKHOCTEH IS CaMOpPa3BUTHUA U
dbopMupoBaHUS KyJIbTYPhI TUIHOCTH, €€ 0011eH U QYHKITMOHAITBHONW TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHHME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOy4aroluxcsi, HaBBIKOB HMX CaMOCTOATEIbHOM y4eOHOM  JIeATEeNbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIEAOBATEIBCKUX YMEHUH, HEOOXOMUMBIX Kak B
MTOBCEIHEBHOM JXU3HU, TaK U B TPO(PECCHOHAIIBHON ACATEIHHOCTH;

3HAKOMUT €O CHEU(UKON HAyYHOTO MBIIUICHUS], 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3IVIs/1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SBIIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOM I'PaMOTHOCTH O00YyYarolnuXCs;

criocoOCTByeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K MIPUPOJIE, K UYEIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUUYECKOE
oOpa3oBaHue 00y4JaroIuxcsl.

Jlanuble HampapiieHHWs B OOy4YEHHH XMMHH OOECIeUUBAIOTCS CrElu(UKON
CONlepaHUsl ~ y4yeOHOro  TpeAMeTa, KOTOPBIM  SIBJISIETCA  IMEaroruyecku
aJanTUPOBAHHBIM OTpakKeHHWEM 0a30BOM HAYKW XMMHH Ha ONPEIEIEHHOM JTare €€
pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIIETO 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHUE OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATHI XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHUU M HEKOTOPBIX OTIEIBHBIX 3HAUUMBIX TOHSATUN
OPTraHUYECKON XUMUHU.

CrpykTypa cofep)KaHusi POrpaMMbl MO XUMHUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja Kk e u3ydeHuto. Comep:kaHHe CKIaAbIBAETCS U3 CUCTEMBbI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUN O XUMHUYECKOU
peakiuu. OO0e OSTU CHUCTEMBbl CTPYKTYPHO OPraHU30BaHbl 1O MPHUHIMITY
MOCIIEA0BATEILHOTO Pa3BUTHSI 3HAHUW HAa OCHOBE TEOPETUUYECKUX MpPEICTaBICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aToMa U XUMUUYECKOU CBSI3H;

— TpenacTaBieHUd 00 INEKTPOIUTHYECCKOW JUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS pacCMATpPUBAIOTCS HA OCHOBE AMIMPHUYECKH
MOJIYYCHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIILHO OT OHOTO
YPOBHS K APYrOMY, BBITIOJIHSIS (DyHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS M BO3MOXKHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U MOJTYyUYCHUST U3ydaeMbIX
BEILECTB.



OcBoeHue mporpaMMbl MO XHMHH  CIOCOOCTBYeT  (POPMUPOBAHHIO
IIPEACTABICHNS] O XUMUYECKON COCTABIISIIONIECH HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MpHUPOJbl, LEHHOCTHOTO OTHOWIECHHS K HAyYHOMY 3HAaHHIO U
METO/IaM TMO3HaHUsS B Hayke. M3yyeHune XUMHUU MPOUCXOIUT C IPUBICUECHUEM
3HAHUM K3 paHee M3YyYEHHbIX YYEOHbIX MpeaMeToB: «OKpyKaoluid MUp»,
«buonorus. 5—7 xknacce» u «Pu3uka. 7 Kiacey.

[Ipu wu3ydyeHUH XUMUU NPOUCXOIUT (GOPMHUPOBAHUE 3HAHUW OCHOB
XUMUYECKOM HAyKW KaK OOJaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KYJBTYpHI.
3amaua y4eOHOro MpeAMeTa COCTOMT B (DOPMHPOBAHMM CHCTEMBI XHUMHUYECKHX
3HAHUU — BaXKHEUIIMX (DAKTOB, MOHSITHH, 3aKOHOB U TEOPETUUECKUX MOJIOKECHHUI,
JOCTYIHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOIO Xapakrepa, fA3blKa HayKH, B
OpUOOIIEHUH K HAy4YHbIM MeETOAaM IIO3HaHWsI NpU M3YYECHUM BEUIECTB U
XUMUYECKUX Peaklnid, B (pOPMUPOBAHUHU U PA3BUTHUU MMO3HABATEIBHBIX YMEHUN U
UX TNPUMEHEHHMM B Y4e€OHO-NO3HABaTeIbHOM U y4eOHO-HCCIIEIOBATEIbCKOM
NEeATEIbHOCTH, OCBOEHUM IMpaBUil OE€30MaCHOr0 OOpallleHusi C BEUIECTBAMH B
[OBCEIHEBHOM JKU3HH.

[Ipu M3yyeHun XMMHHU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUSI BaXKHOE
3HaYEHUE NPUOOpPEN TaKHE LI, KaK:

— (opmupoBaHHEe MHTEINIEKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY IPUHSATHIO PEIICHUH,
cocoOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

—  HampaBJIICHHOCTh OOy4YeHUS] HA  CUCTEMaTHMYECKOE MpUOOILIECHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IO3HaBaTEIbHON JAESATEIbHOCTU, HAyYHbIM
MeToAaM TMO3HaHUs, (POPMHUPYIONIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreyeHne yCIOBHi, CIIOCOOCTBYIOIMUX MPUOOPETEHUIO 00YUaIOIUMUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS W CaMONO3HAHUs, KIIOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHLIMI), MUMEIOIINX YHHUBEPCAIBHOE 3HAUCHHE IS
Pa3IMYHBIX BUJOB JIESATEIIHOCTH;

— ¢opmupoBaHue oO0mEeH ¢GYHKIMOHAIBHOM W €CTeCTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATP M OLICHUBATH SIBICHUS
OKpPYXKAIOLEro MHpA, UCIOJIb3Ys 3HAHUS M OIBIT, MOJYYEHHBIE NMPU H3YyYEHUU
XUMUHU, TPUMEHSATh UX TMPU PEIICHHH MpoOJeM B TMOBCEIHEBHOM KU3HU U
TPYAOBOU JIEATEIBHOCTH;



— ¢opmupoBaHne y OOydYarOMMXCS TYMaHUCTUYECKHUX OTHOIICHHMA,
NOHUMAaHUSI 1EHHOCTH XUMUYECKHX 3HAHUW JUIsi BBIPAOOTKH HSKOJIOTHMYECKHU
11eJIECOO0PA3HOTO TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IICIISAX
COXPAHEHUSI CBOETO 37I0POBbsS U OKPYKAIOIIEH ITPUPOIHOUN CPEMBI;

—pa3BUTHE MOTUBALMU K OOYUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHWIO HAa OCHOBE YCBOGHHSA OOIIEYCIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TPO(MHIIS W HAMpPaBICHHOCTH JaTbHEHUIIIETO
o0y4eHUsI.

OO0miee YMCIO 4YacoB, OTBEAEHHBIX IS H3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOTIO 00111er0 00pa3oBaHus, cocTapisieT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HEJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HE/ICIIO).

COJEPKXAHUE OBYYEHUASA

8 KUIACC

IlepBoHaya/ibHbIe XUMUYECKHE MOHATHS

[Ipeamer xumun. Posib XMMUM B )KM3HU YEIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBAa BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHsTHE O MeTOjax Mmo3HaHWs B XUMHUHU. UYMCThIE BEIECTBA U CMECH.
CnocoObl pa3feneHus CMEeCei.

ATOMBI ¥ MOJIEKYJIbI. XHMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U CIOXKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudeckas hopmysna. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemiecTB. OTHOCHUTEIbHAsA aToMHass Macca. OTHOCHUTEIbHAs
MOJIEKYJISIpHAst Macca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B COCUHECHUMU.

KonuuectBo BemectBa. Mosb. MonsipHas Macca. B3anMoCBsA3b KOJIMYECTBA,
Macchl M 4YHWCIa CTPYKTYpHBIX €IWHUIl BemecTtBa. Pacu€rel mo dopmMynam
XAMWYECKUX COCTMHCHU.

OU3NYECKUE U XUMUYECKUE ABICHUSA. XUMHUYECKAsI PEAKUUSA U €€ TTPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEHIECTB. XUMHUUeCKUe ypaBHeHus. Kiaccudukarus
XUMHUYCCKUX PeakIuil (COCTMHEHUS, Pa3IOKCHUS, 3aMEIICHUS, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOW, MpaBWiIaMu paboOThl B jaboparopuul u
npuéMaMu 0OpallleHus: ¢ Ja0opaTOpHBIM 00OPYTOBAHUEM, W3YUYEHHUE U OIMKMCAHUE



(¢u3nyeckux CBOMCTB OOpa3lOB HEOPTaHWYECKUX BEIIECTB, HaOIIOIECHUE
¢usnyeckux (IJIaBICHHWE BOCKAa, TasHHE JIbJa, PACTUpPaHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJIEHCAIMsI BOJIbI) M XMMHUYECKUX (TOpEHHE CBEYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aUMOCHCTBUE Mela ¢ KUCIOTON) sIBJICHUHN, HAONIOIeHnEe U
ONKCAHUE MPHU3HAKOB IMPOTEKaHUS XUMHUYECKHX PEaKIUil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3lioKEHUE THUAPOKCHAA
meau (I1) mpu HarpeBanum, B3auMozeHCTBHE Kefe3a ¢ pacTBopoM conu meau (II),
U3y4YEeHHE CIOCOOOB pa3/ielieHHusl CMecel: ¢ MOMOIIbI0 MarHuTa, (puiIbTpOBaHUE,
BbINIApUBaHUE, AUCTHILIISAILMSA, XpoMaTorpadus, MPOBEACHUE OYUCTKH MOBApEHHON
conu, HaONIOIEHWE W ONWCAHHE  PE3yJAbTaTOB  NPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MacChl, CO3JaHHE MOZEIEH MOJIEKYI
(I1apOCTEPIKHEBBIX ).

Baxuenue npeacTaBuTe M HCOPraHUYECKUX BELIECTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucnopon — anemMeHT U mpocroe
BemecTBo. Haxoxxnenue kuciaopona B HOpuUpoie, (PU3NYECKHE U XUMUYECKHE
cBolictBa (peakiuu rtopeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJy4eHHs] KHUCIOpola B JabopaTopud W MPOMBINUIEHHOCTH. KpyroBopor
Kuciaopoza B npupoae. O30H — aoTponHas Mou(UKaLus KUCI0poa.

TermmoBoil >PQPexkT XUMUYECKON peakuuu, TEPMOXUMHYECKUE YpaBHEHUS,
DK30- M DHIAOTEPMHUYECKHE pEAaKUMH. TOIUIMBO: yroiib M METaH. 3arpsA3HEHue
BO3/1yXa, yCUJIEHHE MapHUKOBOTO 3 (dekTa, pa3pylieHne 030HOBOTO CIOSI.

Bonopon — »smemeHT M mpocrtoe BemiecTBo. Haxoxnenue Bomopona B
npupone, ¢GU3NYEeCKue U XUMHUYECKHME CBOICTBA, NPUMEHEHHE, CII0COObI
nosyyeHus. Kucmorsl u comnmu.

Mounsipabiii 00b€M Ta30B. Pacu€Thl M0 XUMHUUYECKUM YPABHEHUSM.

Odusnueckne cBoMcTBAa BOAbl. Boma kak pactBopurens. PacTBOpbI.
HacplieHHbIE M HEHACBIIICHHBIE PAacTBOPBL. PacTBOPHMMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BEIIECTBAa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpOB B npHpone U B *KWU3HU 4denoBeka. KpyroBopor Boabl B mpUpOJE.
3arpsi3HeHHe NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOAHBIX BO/I.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcunbl. Knaccudukarus
OKCHJIOB:  coyieoOpa3yromme  (OCHOBHBIE, KHCIOTHBIC, aM{pOTEpHbIE) U
HecosneoOpazyromme. Homenkiarypa okcugoB. @Duznyeckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonmydyeHne okcugos.



OcHoBanusa. Kmaccudukanus ocHOBaHUUM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusd. HomeHnkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyenrne oCHOBaHU.

Kucnorel. Knaccudpukanus xucnor. Homenknarypa kuciotr. @usznydeckue u
XMMHUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHoctn MetamnoB H. H. bekerona.
IlonydeHnue KUCIIOT.

Conu. Homenknarypa cosneil. ®U3M4eCKUE U XMMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue conen.

I'eHeTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepuMeHm:

Ka4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYXE, MOJIyUYECHHE,
coOupaHue, paclio3HaBaHME€ W U3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIONEeHHe
B3aHMOJICVCTBHUSL BEUIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHuss TopeHus (TmoXapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
ONKMCAaHUE HX CBOMCTB, NOJyYe€HHE, COOMpaHUE, pACIIO3HABAHUE M H3YUYEHUE
CBOMCTB Bojiopoja (ropeHue), B3auMmojeiictBue Bogopoaa ¢ okcugom menu (II)
(BO3MOXKHO HCIOJB30BaHUE BHUAEOMATEPHANIOB), HAONIIOAEHUE OOpa3lioB BELIECTB
KOJIMYECTBOM | MOJb, HCCIIEOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEILIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPENCIEHHOU
MACCOBOM J0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICMCTBUE BOJIBI C METAJJIAMHU
(marpueM U KanblKeM) (BO3MOXKHO  HCIOJB30BaHHWE BUICOMATEPHAIIOB),
UCCJIeIOBaHUE O00pas3loB HEOPraHMYECKWX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJIOZICHNE U3MEHEHUsI OKPACKH WHJMKATOPOB B PAacTBOpaxX KUCIOT U IEJIOYEH,
u3ydeHue B3aumopaecTBusi okcuaa menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KHCJIOT C METaUIaMH, PEAKIUN HEUTpaIU3alHu, MOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO METAJUIAa APYTHM W3 PACTBOPA COJIM, PELICHUE
JKCHEPUMEHTAJIBHBIX 3aJad MO TeMe «BaKHeWlne KiIacChl HEOPTaHMYECKUX
COETMHEHUI».

Ilepuognuecknii 3akon u Ilepuoauyeckass cucTreMa XMMHYECKHUX
iemenToB JI. U. MenngeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUuU

[lepBble TOMBITKH KiIacCUPUKAIMA XUMHUYECKUX d3JieMeHTOB. [loHsiTHe o
rpynmnax CXOAHBIX DSJEMEHTOB (ILEJTOYHbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIE 00pa3yloT aM(pOTEepHbIE OKCUIbI
Y TUJIPOKCHJIBL.



Ilepnonnueckuit 3akoH. llepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB /1.
U. MenpeneeBa. Kopotkonepruonnas u nmuHHOTIEproaHas hopMmel [leproamaeckoit
cucteMbl xumuyeckux sieMeHtoB JI. WM. Menneneesa. Ilepuonbl W TpyIIibl.
@U3NYECKUI CMBICH MOPSAIKOBOIO HOMEPA, HOMEPOB IEpUOAA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  O0OOJIOYEK aroMOB  mepBbIX 20 XUMHYECKHX  DJIEMEHTOB
[Tepuognueckori cucremsl JI. WM. MenpneneeBa. XapakTepuCTHKA XUMHUYECKOTO
3JIEMEHTa 110 ero nojiokeHuro B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs pajJnyca aTOMOB XUMHUYECKHUX JIJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOKCTB IO IPyNIaM U IEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u [lepruognyueckoi CUCTEMbI XUMHYECKUX
AJIEMEHTOB Il pa3BUTHs Hayku W Ipaktuku. J{. . MenneneeB — yd€HbIM U
rpakIaHUH.

Xumuyeckass cBa3b. KoBaneHTHas (mojsipHass ¥ HEMOJISIPHAs))  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi.  OKHUCIHATENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpoueccol OKHUCIEHUS U BOCCTAaHOBIECHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

M3yuyeHHUE O00paslioB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUJIPOKCHIA LMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ IPUMEPBI  OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIUN
(ropeHue, peakiu pa3ioKeHUs], COCTUHEHUS).

Mesicnpeomemmnuie céazu

Peanmuzannst MeXNpenMETHBIX CBSI3€W NMpPU W3YYEHHH XUMHHM B 8 KJlacce
OCYIIIECTBIISICTCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK U MOHATUH, SBISIOIIMXCS CUCTEMHBIMU JUISI OTAEJIBHBIX ITPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO--HAy4YHbIC TIOHSATHUSA: HAy4YHBIN (DaKT, rUMOTE3a, TEOpUs,
3aKOH, AaHaliu3, CHUHTE3, KiIaccudukalus, MNePUOJUYHOCTb, HaAOIIONCHHUE,
AKCIIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepus, aroMm, OJEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIHI,
W30TOIbI, PAAUOAKTUBHOCTD, MOJICKYJIA, 3JICKTPUUYECKUM 3apsill, BELIECTBO, TEJIO,
00BEM, arperarHoe COCTOSTHHUE BEIEeCTBA, ra3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHMUS, KOCMOC, TIaHETHI, 3BE3/1b1, COJHIIE.

buomorus: dorocuntes, apixanue, onocdepa.



['eorpadus: armocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TTIOPO/IBI, TIOJIC3HBIE
HCKOIIaEMbI€, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUITACC

BemecTBo M XMMHUYecKasi peakus

[Tepunonnueckuit 3akoH. [leproanyeckas cucreMa XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKUX OJJIEMEHTOB IMEPBBIX TPEX TNEPUONOB, Kalus, KaJIbLUA H HX
COCMHEHN B COOTBETCTBUHU C TIIOJOKEHHEM »dJIeMEHTOB B llepuommueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BellecTBa: BUABl XMMHYECKOW CBSI3H. THIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKON PEMIETKH U
BHJIa XUMUYECKOW CBSA3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XMUMHUYECKHE
CBOMCTBa BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjaccaM HEOpPraHWuYeCKHX
COEIMHEHUI, TCHETHUECKAs CBA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakifil o pa3IMYHbIM IpU3HAKaM (110 YUCITY
U COCTaBy Yy4YacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIIOBOMY 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaju3aropa). JDK30- U SHAOTEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHUE
YpaBHEHUS.

[TonsitTue o crkopocTH xXuMU4eckoil peakuuu. [loHsiTHE 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakuusx. [IoHsTHe 0 TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. Ilouarue o karanuse. [lonsiTre 0 XUMUYeCcKOM paBHOBECHU. DAKTOPHI,
BIMSIOIIME Ha CKOPOCTh XMMHYECKOW pEaKIMU U IMOJIOKEHHE XHWMHYECKOIO

paBHOBECHS.
OKHCIUTENTFHO-BOCCTAHOBUTENIBHBIC ~ PEAKIUU,  DJICKTPOHHBIM  OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBLHOU peaKunH. CocraBnenue YPaBHEHUU

OKHCIIUTEJIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIWM C  HCIOJIb30BAHUEM  METONA
AJIEKTPOHHOTO OataHca.

Teopus AIEKTPOIUTUYECKON AUCCOUUALNN. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M [IHCCOLMALIMM BELIECTB C PAa3JIMYHBIMU BUIAMHU
XUMHUYECKOM cBsi3u. Crenenp aucconuanui. CHiIbHbIE U C1a0ble SIEKTPOIUTHIL.

Peakuuu noHHOTO 0OMEHa. YCJIOBHSI MIPOTEKaHUs peaKIuid HOHHOTO OOMEHa,
NOJIHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHHs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBaHMM M CcoJied B CBETE TMPEACTABICHUA 00 AIEKTPOIUTHYECKON
nucconnanuu. KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsITHE O TMAPOSIN3E CONEN.



Xumuueckuit IKCHepUMeHm:

O3HAKOMJIEHME C MOZEISAMU KPUCTAJUIMYECKUX PEMETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M anmasa), CJIOKHBIX BELIECTB
(x7Iopuma HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakuuu
OT BO3JCHCTBHUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIEKTPONPOBOIHOCTHU
pacTBOpPOB BEUIECTB, NPOLECCAa AUCCOLMALMUA KHCIOT, IIEI0YEed M  COJIEH
(BOBMOXKHO ~ HCIIOJIb30BAaHME  BHJIEO  MarepuasioB), IPOBEACHHUE  OIIBITOB,
WUTIIOCTPUPYIOIIMX ~ HPU3HAKW  [POTEKAaHUs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocazaka, BbIEIEHHE Tra3za, oOOpa30oBaHHME BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropeHue, peaklH pas3IoKEeHHs, COCIUHEHUS), PACIIO3HABAHUE HEOPraHUYECKHUX
BEUIECTB C IIOMOLIBIO KAuECTBEHHBIX PEAaKIUil HAa HOHBI, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtanibl ¥ UX coeTMHEHHUS

OOmiass xapakTepucTuka rajgoreHoB. (OcCOOEHHOCTU CTPOEHHUS aTOMOB,
XapaKTepHbIE CTeNeHU OKHUcieHHs. CTpoeHHe U (PU3MYecKHe CBOWCTBA MPOCTHIX
BEUIECTB — TAJOreHOB. XHUMHUYECKHE CBOICTBA Ha IpHUMEpe  XJopa
(B3auMOJEHCTBME C MeETaulaM{, HEMETAJUIaMM, IIejodyaMu). XJIOPOBOAOPOI.
ConsiHas KuCI0Ta, XUMUYECKHE CBOMCTBA, INOJYyYECHHE, NPUMEHEHHE. [lelicTBre
XJIOpa W XJOPOBOJIOPOJIAa HA OpPraHM3M 4YeJIOBEKA. BakHEHIne XJIOpUIbl U UX
Hax0XJCHUE B IIPUPOJIE.

O6mras xapaktepuctuka MeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble CTeNeHH okucieHus. CTpoeHue U (uU3NYeCKUe CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U CEepbl. AJIOTPOITHBIE MOAU(PUKALUUA KACIOPOIA
1 cepbl. XMMHUYECKHE CBOMcCTBa cepbl. CepoBONOPOA, CTPOCHHE, (PUBHUECKUE U
XUMHUYECKHE cBOKcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas  kuciora, (Qusnueckue ¢ XHMHYSCKHE CBOHcTBa (oOmIMe Kak
MPENCTABUTENS Kjacca KHUCJIOT W creudduueckue). XUMUYECKHE pPeakluH,
JeXallie B OCHOBE MNPOMBIIIJIEHHOTO CHoco0a MOJIY4YeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOThI. Cou CEpHOW KHUCIIOThI, KAYECTBEHHAS PEAKLINS Ha
cynbdar-uoH. Haxoknenue ceppl M €€ COCNUHEHHM B TPHUPOAE. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeabl COENMHEHHSIMHU CEpbl (KUCIOTHBIE JIOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJAOEMOB), CLIOCOOBI €ro MPeA0TBPAICHHUS.

OO6mast xapakrepuctuka 31aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENEHH OKHCIIEHHSA. A30T, pacCIpOCTPaHEHHE B MIPUPOIE,
¢usnyeckre u XuMHueckue cBorictsa. KpyroBopot azora B npuponae. AMMHUaK, €ro



bu3nUecKrne U XUMUYECKUE CBOMCTBA, MOy4YeHre U mpuMeHeHne. Conu aMMOHMUS,
X (U3UYEeCKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBl aMMOHHMS. A30THAas KHUCIOTa, €€ MOoNydeHue, (Pu3nyeckrue U XUMHUYECKUE
cBoiicTBa (0OIlME KaK TMpeACTaBUTENS Klacca KHUCIOT U crhelupuyecKue).
Hcnonp3oBaHME HHUTPATOB M COJIGH AaMMOHHS B KauyeCTBE MHHEPAJIbHBIX
ynoOpennii. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIMIEH CPebl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JOXKIM, 3arps3HEHHE BO3AyXa, IMOYBbl W BOmOEMOB). Docdop,
amoTpornuele Momudukauuu docdopa, duzmueckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u docdopnas kuciora, (U3HMUECKUE U XUMHUYECKUE
cBoiicTBa, monyudeHue. Vcmonb3oBanue (ocdaroB B KauecTBE MHUHEPAIbHBIX
yI100peHUH.

O6mas xapaktepuctuka MeMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKUCICHUS.  YIIEpOA,  aJUIOTPOIHbBIC
Momu(UKaIMK, pacIpoCTpaHEHUE B TpHpone, (UUIECKUE W XUMHUYCCKHC
cBolcTBa. Ancopomusi. Kpyrosopor ymiepoaa B npuponae. OKCUAbl yriepoaa, ux
du3nueckne W XWMHUYCCKHE CBOWCTBA, [EHWCTBHE Ha KUBBIE OpPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
ymiepona (IV), runoresa rmo6aibHOTO MOTETUICHHS KJIMMarta, MapHUKOBBIN 3(PQEKT.
VYronpHast kucimora W €€ Coiu, UX (PU3MYECKHE M XHUMHYECKHE CBOMCTBA,
moJlydeHrue u TpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHaT-MOHEI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH M CEIHCKOM
XO35IMCTBE.

[TepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, dTAHOJ, TIUIEPUH, YKCyCHasl KUCIIOTA).
[IpupoaHble MCTOYHHMKK YIIIEBONOPOAOB (Yroib, MNPUPOAHBIA Ta3, HEPTh),
NPOAYKTHl MX TepepaboTku (OCH3UH), X pPOJIb B OBITY U TPOMBIILICHHOCTH.
[TonsiTe 0 OMONTOTUYECKU BaXKHBIX BEIIECTBAX: XKUPaX, OeiIKax, yrieBogax — U UX
pold B OKM3HHM dYeloOBeKa. MarepuaabHOE €IWHCTBO OPraHUYECKUX M
HEOPTraHUYCCKUX COCTMHCHUM.

Kpemuwmii, ero ¢usnueckue W XUMHUYCCKHE CBOWCTBA, IOJIyYeHUE U
npumeHenue. CoeauHeHUs: KpemMHUs B mpupoae. OOmme mnpenacraBieHuss o0
okcunae kpemuusa (IV) u kpemHueBoit kuciore. CUIMKaThl, UX HUCIOJIH30BAHUE B
OBITY, B MPOMBIIIICHHOCTH. Ba)kKHEWIIne CTPOUTEIBHBIC MaTepuajbl: KepamMHuKa,
CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpobiiemMbl Ge30MacHOro HCMOIL30BAHUS
CTPOUTETHHBIX MAaTEPHUAJIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:



M3y4YeHHUE 00pa3l0B HEOPTaHMYECKHUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKUUi HA XJOPUI-UOHBI U HAOIIOIEHUE MPU3HAKOB
UX MPOTEKaHWUs, OMBITHI, OTpaxaromue (HU3NYECKUe U XHMMHUYECKHUE CBOMCTBA
TraJlOTeHOB M MX COEJUHEHUH (BO3MOXKHO HCIOJIb30BAHHE BUJIEOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oOpa3laMud XJIOPUIOB (TalOT€HUAOB), O3HAKOMIICHHE C
oOpasnaMu  ceppl U €€  COeAUHEHUSIMU  (BO3MOXKHO  HCIOJIb30BAHUE
BUJIEOMaTEepHUaIoOB), HaOMOAeHUE Mpollecca OOyIIIMBaHUs caxapa Mo AeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3YYCHHE XUMHUYECKHX CBOICTB
pa30aBIECHHON CEpHOM KUCIOTHI, TPOBEICHUE KaueCTBEHHOM pEeaKuy Ha Cyibdar-
MOH W HaOMIOEHUE NpH3HAKa €€ MPOTEKaHWs, O3HAKOMIJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ota, (¢ochopa M UX COEIUHEHUHA (BO3ZMOXKHO HCIIONb30BAHUE
BUJICOMATEpUANoOB), oOpa3liaMyu a30THBIX U (OCHOPHBIX yNOOpEHUH, MoIydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YUYCHHE CBOWCTB aMMMaKa, IPOBEIECHUE
Ka4eCTBEHHBIX PEAKIMi Ha MOH aMMOHMS U (Poc(daT-uoH U U3yUYEHUE MPU3HAKOB
UX MPOTEKAHUSI, B3aUMOJIEVCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BAHKE BUJIEOMATEPHUATIOB), U3y4YECHHE Mojienen
KPUCTAILIMYECKUX PEIIETOK anMmasa, rpadura, (QymuiepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMK PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOWCTBOM IPOTUBOra3a, MoJydyeHHUe, cOOMpaHue, paclo3HaBaHUE U H3yUYEHHUE
CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEJECHUE KAUeCTBEHHBIX peaklMil Ha KapOOHAT U
CWIMKAT-HOHbl M W3y4YEHHE NPHU3HAKOB MX NPOTEKAHHs, O3HAKOMJIEHHE C
OPOAYKLUMEN CWIMKaTHOM ITPOMBIIUIEHHOCTH, PEIIEHUE HSKCIIEPUMEHTAIbHBIX
3a7a4 1o teme «BaxHenme HeMeTalIbl U UX COSIUHECHUS.

MeTtaJuibl M MX COEAUHEHUS

OO6mast xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B Ilepuommueckor cucreme xumuueckux siemeHtoB . .
MenpeneeBa u crpoeHus aroMoB. CTpoeHue MeTauioB. MeTtamyeckas CBsA3b U
METaJUIMYeCcKass  KpUCTAJUIMYECKas  pemeéTka.  DJIEKTPOXUMUYECKHH  psil
HanpspkeHuid MetaisioB. Gusnveckue U XMMUYecKne cBoMcTBa MetaiioB. OOmme
crnocoObl Mody4yeHusi MeTauioB. [loHSATHE O KOpPpPO3UMM METAIJIOB, OCHOBHBIE
CHocoObl 3amuThl UX OT Koppo3uu. CrulaBbl (CTallb, YYTYH, AIOPAJIOMUHUH,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIJICHHOCTH.

[lenounble MeTalIbl: MojoxkeHue B llepuoanueckoil cucteMe XMMHUYECKUX
anemeHToB /I. M. MenneneeBa, CTpoeHHE HMX aTOMOB, HAaXOXXJICHUE B IPUPOJE.
®u3nvecKre U XUMUYECKHE CBOWCTBA (Ha mpumepe HaTpus U kanus). OKCUIbI U



TUAPOKCHIBI HATpusi W Kanmusa. [IpuMeHeHue IIeNOYHBIX METaulOB MU X
COCJIMHCHMM.

IllenoyHO3eMeENIbHBIC METAAJIbl MarHuii MW KaJbLIMKW: IIOJIOXKCHHE B
[lIepuognueckor cucreme xumuueckux 3emMeHToB [l. . MenneneeBa, ctpoeHue
HX aTOMOB, HaXOXJAeHHUE B npupoje. Du3ndecknue u XMMUYECKUE CBOMCTBA MarHus
U Kanbiuda. Baxueiine coeluHEHUs Kaiablus (OKCHJA, TUIPOKCUI, COJIH).
JKECTKOCTB BOMIBI M CITOCOOBI €€ YCTpaHCHUS.

AJroMUHUH: TIosioeHue B [lepuoguueckoil cucTeMe XMMUUYECKUX JIEMEHTOB
. . MenneneeBa, CTpO€HUE aToma, HaxXOXJIeHUE B mnpuponac. Pusndeckue u
XUMUYECKHE CBOWCTBA amOMHUHUSA. AMGMOTEpHBIE CBONCTBA OKCHUAA M TUIPOKCH]IA
AJTIOMHHHUSI.

Kenezo: nonoxenue B Ileproanueckoii cucteMe XUMUYECKUX AeMeHTOB /I,
. MengeneeBa, CTpo€HHME aroMa, HaxOXJIACHHE B Mpupone. PUBNYECKHE U
XUMUYECKHE CBOMCTBA xene3a. OKCUIbI, TUIPOKCUIBI U conu kenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMd METaUIOB W CIUIABOB, HUX (HU3NYESCKUMHU
CBOMCTBAMH, H3YUYECHHE  PE3yJbTaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIB30BAHUE BHUJCOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KJIbIIUS U HATpusi C BOAOM (BO3MOXKHO MCIIOJIb30BAHUE BHUEOMATEPHUATIOB),
VCCJIEJOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCA TOPEHUS XKEIe3a B KHUCIOPOJE
(BOBMOXKHO  MCIIOJIL30BAaHUE  BHUJICOMATEpHUaoB), TMPU3HAKOB  IPOTEKAHUSA
KAaUYE€CTBECHHBIX PEAKIUM HA MOHBI: MarHus, KJIbLHS, aJIIOMUHUS, [IMHKA, KEJIe3a
(I1) u xenesza (III), menu (II), HaGnronEHNE U OMKUCAHUE MPOIECCOB OKpAIIUBAHUS
MJaMEHU HWOHAMM HaTpus, Kaaus M Kajdblus (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMAaTEPHUAJIOB), UCCIeA0oBaHNE aM(OTEPHBIX CBONMCTB THAPOKCHIA aTIOMHHUS
Y TUAPOKCHUA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHenime
METaJJIbl U UX COCITUHCHUSI.

XuMHA M OKpYKaOIIas cpeaa

BemecrBa u marepuanbsl B TMOBCEIHEBHOM JKM3HM 4YeIIOBEKA. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakmnuii B ObiTy. [lepBas momoris npu
XAMHUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKarIlel cpeabl (MpeaeiabHas I0MyCTUMAast
KOoHIleHTpanus Bemects, nanee — [1JIK). Ponp xuMun B pemieHUn SKOJIOTrMYECKUX
mpoOIeM.

Xumuyeckuii IKcnepumenm:



u3ydeHrne o0pasloB MarepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEpPHBIC
MaTepHAJIbI).

Mesrcnpeomemmnoie ceazu

Peanuzanus MeXIpeIMETHBIX CBsI3€d NMpU HM3yYEHMH XMMHUHU B 9 Kiacce
OCYUIECTBIIIETCA 4Yepe3 HCMOIb30BAHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK U MOHATHH, SBIAIOMUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTI'0 LIMKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAyYHbBIH (PakT, TMIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KIacCU(PHUKAIUs, [EPUOJUUYHOCTh, HAOIIONEHHE,
AKCIEPUMEHT, MOJAETUPOBAHUE, HW3MEpPEHUE, MOJelb, SBJICHHE, MNapPHUKOBBIN
s dexT, TEXHOJIOTHS, MAaTEPUATIBI.

®duszuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJI,
U30TONbI, PaJAMOAKTUBHOCTb, MOJIEKYyJa, ODJIEKTPUUECKHUI 3apsija, HpPOBOJHUKHU,
MOMYTPOBOAHUKY, JUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOpP, pACTBOPUMOCTbD, KPUCTAJUINYECKas
peméTKa, CruiaBbl, (PU3MYECKHE BEITWYHMHBI, CAMHHIIBI H3MEPEHHUs, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOcHCTEMA, MUHEPAJIbHBIE
yA0OpEeHHSI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MuHEpabl, TOPHbIE TOPO/IbI, OJIE3HbIE
HCKOIIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJ€ OOy4YeHHs XUMUU B €IMHCTBE Y4YEOHOW U
BOCITUTATENbHON AESITENIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMM W JTyXOBHO-HPAaBCTBEHHBIMM LE€HHOCTSIMHU, IPUHATHIMU B
oOliecTBe MpaBUJIaMU U HOpMamH TOBEJACHUS U CIOCOOCTBYIOT IpoleccaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLMATHM3AINHN 00yYatOIINXCS.

JIM4HOCTHBIE ~ pe3ylbTaThl ~ OTPa)KalOT  TOTOBHOCTh  OOyYaroumxcs
PYKOBOJICTBOBAaTbCS ~ CUCTEMOM TMO3WUTUBHBIX IIEHHOCTHBIX OpUEHTAUUNA U
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTrpuoTN4ecKoro BOCHUTAHMA:



LIEHHOCTHOTO OTHOLICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY

W HAy4YHOMY HACJICIHWIO0, MOHUMAaHWs 3HAYEHUsS XMMHUYECKOW HAyKW B JKU3HU

COBPEMEHHOTO O0OIIeCTBa, CIIOCOOHOCTH BIIaJIETh JOCTOBEPHON HHOpMaIueid o

MEPEIOBbIX JOCTHXKCHUAX M OTKPBITHUAX MHPOBOM M OTECYECTBEHHOM XHMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;
2)rpas;kIaHCKOro BOCIIMTAHMS:

NPEACTABICHUS O COIMAJIBbHBIX HOPMax M TMPaBUJIAX MEXKIMYHOCTHBIX
OTHOILICHUM B KOJUIGKTMBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHO-HCCIIeOBAaTEIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEATEeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HON COBMECTHOM MAESTEIbHOCTH MpPH
BBINIOJTHEHWN Y4YeOHBIX, ITO3HABATEIbHBIX 3a/la4y, BBIIIOJIHEHUU XUMHYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUH YYCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
U B3aUMOIIOMOIIM B TMpoleccCe HTOM Y4YeOHOH MesITEIbHOCTH, TOTOBHOCTHU
OLICHHBAaTh CBOE TIOBEACHUWE MW TIOCTYNIKA CBOMX TOBAapHUILEH C MO3ULIHH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUMN MOCTYIIKOB;

3)lEeHHOCTH HAYYHOI'0 O3HAHUA:

MHPOBO33PEHUYCCKUE TPEACTABICHUS O BEIIECTBE U XMMHUYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKH W COCTABIIAIOIINE
OCHOBY JIJI1 MOHUMAaHUsl CYyIIHOCTH HAyYHOM KAapTHHBI MUpA, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TNPUPOJIbI, B3aUMOCBI3SX YEIOBEKA C
MIPUPOJTHON CPENOM, O POJIM XMMHUHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

ITO03HABATEIIbHBIE MOTHUBbI, HAIIPABJIICHHBIC HA MOJYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOAMMBIC Il OOBSICHEHHs] HAONIOMAeMBIX TMPOILIECCOB M SBICHHM,
MO3HaBaTeIbHOM, MH(GOPMAIMOHHON W YUTATEIBCKOM KYyJIbTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHONM paboOThl € yYEOHBIMM TEKCTaMH, CIPABOYHOM
JUTEpaTypol, JOCTYIIHBIMH TEXHUYECKUMH CpEJACTBaMH HH(GOPMAIMOHHBIX
TEXHOJIOTUM;

WHTEpEeC K OOYy4YeHUIO U T[IO3HAHUIO, JII0OO3HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM W  MCCIIEN0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBICHHOCTU W YPOBHS OOyUCHHS B
JaJIbHEHUIIIEM;

4)popMupPOBAHMS KYJIbTYPbI 310POBbSI:

OCO3HAaHHME 1EHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 >KW3HU, OCO3HAHHE TMOCJCACTBUUA U
HETIPUSTHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTONs, HAPKOTUKOB, KypEeHHS),



HEOOXOJUMOCTH COONIOACHUSI TMpaBwil 0O€30MacHOCTA MpU  OOpalleHuu ¢
XUMHUYECKHMH BEILIECTBAMU B OBITY U peajbHOU KU3HU;

5)TpynoBoro BOCHIUTAHUSA:

MHTEPEC K MPAKTUYECKOMY M3YyUEHUIO NMpodeccuil U Tpyaa pa3iudyHoOro poja,
YBaXEHUE K TPyLy U pe3ylbTaTaM TPYAOBOW [EATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHs TMPEAMETHBIX 3HAHWKA IO XUMHUHU, OCO3HAHHBIA BBIOOP
UHIUBUYaIbHON TPAaeKTOPUU MPOJOIKEHUS 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEIHON MPOo()EeCCUOHAIBHON JIeITEIbHOCTH M Pa3BUTHUSI HEOOXOAUMBIX YMEHUIH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHATBHON CPEIE;

6)3K0JI0rM4eCKOr0 BOCIIMTAHUS

HKOJIOTMYECKH 1IeJIeCO00pa3HOE OTHOLIEHHE K MpHUpOJE KaK MCTOYHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyILECTBOBAaHHUs, IOHUMAaHUE EHHOCTHU 370pPOBOIO U
Oe3omacHOro o0Opas3a >KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(u3HUEeCKOMYy U TICUXHMYECKOMY 3J0POBBIO, OCO3HAHUE ILIEHHOCTH COOJIOACHUS
MpaBuJI O€30MACHOTO MOBEAECHUS TPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOKAIOIINX 30POBBIO U KU3HU JIFOEH;

CIIOCOOHOCTU TPUMEHSTh 3HAHUS, MOJTyYaeMble MPU W3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEH IPUPOJHON CPENOH, I MTOBBIIIEHUS
YPOBHSI  DKOJIOTMUYECKOM  KYJIBTYpbhl, OCO3HaHUS [IOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MpoOJeM M MyTed MX pPELICHUs MOCPEICTBOM METOAOB XHMHH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUS PYKOBOJCTBOBAaTbCS UM B IIO3HABATEIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAJILHOW MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pe3yJlbTaTOB BBIACIAIOT 3HAYMMbIE IS
(opMuUpoBaHUS MUPOBO33pEHUS OOIICHAYYHBIEC MOHIATHS (3aKOH, TEOPHUsl, TIPUHILIHII,
runore3a, (akT, CUCTeMa, IMpolecc, OHKCIEPUMEHT W JApYyroe.), KOTOphIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAyUHBIX YUYEOHBIX IMpEeAMETax W IO3BOJSIOT Ha
OCHOBE 3HAaHUW W3 3TUX MPEIAMETOB (POPMHUPOBATH MPENCTABICHUE O IEJIOCTHON
HAay4YHOU KapTUHE MUpPa, U YHUBEpCaJIbHbIe yUeOHbIE AeHCTBUS (TIO3HABATENIbHbIE,
KOMMYHUKaTHBHbIE, DPETYJISTHUBHBIE), KOTOphIE OOECHeunBaloT (HOpMHpPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
NEeSATETBHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBrblie 1oruyeckue 1efcTBUA:



YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TpPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHATUMN (BBIACHATH UX XapaKTEPHBIC
NMPU3HAKU, yYCTAHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSAMHU), HCIIOJIH30BaTh
MOHSATHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUHU ISl KIACCH(UKAINA XUMHYECCKUX BEIICCTB W XUMHUYCCKUX PEAKIIHH,
yCTaHABIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMHU H3yYCHHUS,
CTPOUTH JIOTHUECKHUE PACCYXXJIeHHS (MHIyKTUBHBIC, JEAYKTUBHBIC, 10 aHAJIOTHUH),
Jie7IaTh BBIBOJBI U 3aKJIFOYEHUS;

yMEHHE TIPUMEHATh B TIpollecce IO3HAHUS TOHATUA (TIPEAMETHBIE H
METanpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICTbHbBIE MPECTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI DJIEMEHTA), XUMHUUYecKas (opMylia M ypaBHEHHE
XUMHUYECKOW PEaKIUM — MPH PEIICHUH Yy4eOHO-TI03HABATEIIbHBIX 3a/a4, ¢ YUETOM
ATUX MOJICTIBHBIX TPEJCTABICHUIN BBISBISATh U XapPAKTEPU30BATH CYIICCTBEHHBIC
MPU3HAKHU U3YYaeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XUMUUYECKUX PEaKIIHi,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIICJACTBEHHBIC CBSI3M WU
MPOTUBOPEYHS B U3yUAEMbIX MPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBare/ibCKue AeiCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B Kaue€CTBE HHCTPYMEHTA
MO3HaHUs, a TAKKE B KAYECTBE OCHOBBI JJ11 (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

NpUOOpPETCHHE OIBITa 110 IIAHWPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYCHHYCCKUX DJKCIIEPUMEHTOB, YMCEHHE HAOJIOIaTh 3a XOJIOM IIpoIiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibrar, GopMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITa, UCCIEIOBAHUS, COCTABIATh OTUYET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ ungopmanmeii:

YyMEHHE BBIOMpaTh, AaHAJIU3UPOBATH KM HWHTEPIPETUPOBATH HH(POpMAIIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MpECTaBICHUS, TTOTYyYaeMyl0 U3 Pa3HbIX MCTOUHHKOB
(HayyHO-TIOMYJISIpHAsT  JIMTEpaTypa XWMHYECKOTO COACP)KAHUS, CIPaBOYHbBIC
nmocobust, pecypcbl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEZI0CTOBEPHYIO WH(HOPMAIIHIO;

yMEHHE MPUMEHATHh Pa3IU4YHbIE METOJbI W 3alpOoChl MPU TMOUCKE U OTOOpE
uHpOpMallMM W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX [JIsi BBITIOJIHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1ad OMPEASIEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
o0nacTy  WCMONB30BaHUS  WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,



OBJIaJICHUE KYJIbTYPON aKTUBHOI'O HCIIOIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (pOpMy MpeACcCTaBIeHUs HHPOPMAIUHN U
WUTIOCTPUPOBATh pEIIaeMble 3aJlaud HECIOKHBIMU CXeMaMH, JuarpaMMaMu,
IpyruMu popMamu Tpauku U KX KOMOUHAIIUSIMU;

YMEHUE UCIIOJIb30BaTh M AHAJIM3UPOBATH B MpoLecce Y4YeOHOW H
HCCJIEIOBATEIbCKON AESITENTbHOCTH MH()OPMALIMIO O BIUSHUHM MPOMBIIICHHOCTH,
CEJIBCKOTO XO3SMCTBA W TPAHCIOPTAa HAa COCTOSIHUE OKpYXKarolled MpUpOIHON
Cpe/lbl.

KoMmMyHuKaTHBHBIE YHHBePcaJbHbIE Y4eOHbIe 1eCTBUS:

YMEHHS 3a/laBaThb BOMPOCHI (B XoAe JAuajgora W (WiM) AMCKYCCHUH) IO
CYLIECTBY  OOCyX JaeMol  TeMmbl, (POPMYJUPOBATH CBOM  HPEIJIOKEHUS
OTHOCHTEJIBHO BBIITOJIHEHUS MPEUIOKEHHON 3a/1a4H;

YMEHUS  INPEACTABIATH  IOJIYYEHHBIE  pPE3yibTaTbl  IO3HABATEJIBLHOU
NESATEIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJiaTh MPE3EHTALUIO
pPE3yJBTaTOB BBIMOJIHEHUS XMMUYECKOTO 3KCHEpUMEHTa (Ja0OpaTOpHOrO ONbITA,
71a00paTOpPHOM pabOTHI MO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOECKTA);

YMEHUS Y4YeOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
[IO3HABAaTEIbHOM M MCCIIEOBATENIbCKOM  JEATENBHOCTM  IPH  PELICHUU
BO3ZHMKAIOIIMX NpOoOJieM Ha OCHOBE y4d€Tra OOIIMX HMHTEPECOB M CONIACOBAaHUSA
no3uuuii (00Cyx aeHusi, OOMEH MHEHUSIMU, «MO3TOBBIE€ IITYPMBD», KOOPAWHALHUS
COBMECTHBIX JEHCTBHUW, ONpPENEICHUE KPUTEPHEB IO OLEHKE KadecTBa
BBINIOJIHEHHOM pabOThI U ApyTHUE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHUE CaMOCTOSITENIbHO ONpPEesaTh LEIU ACSTENbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MpPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOKO
NesITeIbHOCTh, BBIOUpaTh Hanbosee d(hPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
NO3HABATENIbHBIX 3a/1a4, CAMOCTOATENIBHO COCTAaBIATh WM KOPPEKTUPOBATh
MPEIVIOKEHHBIN  AaJNTOPUTM JIEWCTBUM TPHU BBINOJHEHUM 33aJaHUM C YYETOM
NOJTyYeHHs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX,
OLICHUBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yJibTaTa 3asBJICHHOW LENTu, YMEHUe
WCIIOJIB30BATh U aHAJIU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUM 3aJaHUMN.

HNPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe mnpeaMETHBIX peE3yJbTaTOB IO OCBOCHHUIO 00S3aTEIBHOIO
COJIEP>KAaHMsI, YCTAHOBJIEHHOTO JaHHOW ¢enepasbHOM pabodeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMHCS Hay4yHbI€ 3HAHHS, YMEHHUS U CIOCOOBI
nercTBul, crnenudUUecKue Uil NpeAMETHOM o0macTh  «XHMHUS», BHUIBI



NEATEAbHOCTH IO  TOJYYEHHIO HOBOIO  3HAHHS, €r0  HWHTEPHIpETalnH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX CUTYAILHSIX.

K xoniry oOyuenusi B 8 kj1acce rmpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Yy 00YHAIOUIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHUN: aToM, MOJIEKYyIa,
XUMUYECKUU 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOIIHAA U HEOAHOPOHAsS), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi J10JIsI XUMHUYECKOTO AJIEMEHTA B COCTMHEHUHU, MOJISIPHBIA 00bEM,
OKCHJI, KHCJIOTA, OCHOBaHHE, COJb, AJIEKTPOOTPHULIATEIHLHOCTh, CTENEHb
OKHCJICHHS, XUMHUYECKasl peakius, KilacCu(pUKalUs peakiui: peakiuu
COCAMHEHUS, PEAKUUU PA3JIOKEHUS, PEAKIUU 3aMEUICHUs, pPEeaKUuu
oOMeHa, 3K30- U SHJOTEPMUYECKHUE PEaKIINK, TeII0BoM 3 (eKT peakiumu,
SIPO aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, palyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJIsIpHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBA3b, HWOH, KaTUOH, AaHWOH, pPacTBOpP, MaccoBasi JOJis1 BEIIEeCTBa
(IporeHTHAsE KOHIICHTPAIIMsI) B paCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX IMOHATHI U
MIPUMEHSTh ATU TIOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaICHUN;
WCIOIb30BaTh XMMHUUYECKYIO CHUMBOJIUKY [IJII COCTaBJICHHS (hOpMyI
BEIIECTB U YPAaBHEHUN XMMUYECKUX PEAKIIUU;

OTIPEIENSTh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIJICKHOCTh BEIIECTB K OMNPENETIEHHOMY KJIACCy COEIUHEHUM Mo
dbopmynam, BHJ XHUMHYECKOM CBS3UM (KOBaJIGCHTHAsT W HWOHHAas) B
HEOPTraHUYECKUX COCIUHEHHUSIX;

packpeiBath cmbichn llepmogmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKOM 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT WX MojoXeHus B llepuomuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUY€HUSs, 3aKOHa ABOTaIpo;

OMHCHIBaTh M XapakTepu3oBaTh TaOmuunyio ¢opmy [lepuonnueckoit
CUCTeMbl XMMHYECKMX DJJIEMEHTOB: pa3jinuyaTh TOHSTUS «IJIaBHAs
noarpynna (A-rpynna)» u «mnobouynast noarpymnmna (b-rpynna)», Mansie u
OOJbIIME TEPUOJBI, COOTHOCUTH OO0O3HAUCHHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuogmueckas cucrema xumudeckmx d3memenToB [ H.



MenpeneeBay C YHCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsj A1pa, o0IIee YUCIO AIEKTPOHOB
U pACTIPECIICHUE UX M0 AIEKTPOHHBIM CJIOSIM);

e KJIacCU(PUIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (110 YHUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BEIIECTB, 10 TEIIOBOMY 3D PexTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMHUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIINA;

e TIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4Y€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTCKAHUS XUMHYCCKUX IPCBPAIICHUHA B
Pa3IUYHBIX YCIOBUSAX;

e BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IONIF0 XHMHYECKOTO »3JeMeHTa 1o ¢GopMysie COeTUHEHUS,
MacCcoOBYIO JIONIO0 BEIIECTBA B PACTBOPE, MPOBOAMTH PacUYEThl IO
YPaBHEHUIO XUMHUYCCKON PEaKIIHH;

e TPHUMEHSATH OCHOBHBIC OINEpAllMU MBICIUTEILHON JEATEIHLHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, O0OOIIEHUE, CUCTEMATH3aIMI0, KJIaCCHU(PUKAIUIO,
BBISIBJICHUE TIPUYWHHO--CIICCTBEHHBIX CBS3€H — 1T M3yYCHHUS CBOMCTB
BEIIECTB M XUMHYECKHX PEaKIHMi, ECTCCTBCHHO-HAYYHBIC METOMIbBI
NMO3HAHUSA — HAOIIONEeHNe, W3MEpEHHEe, MOJICIUPOBAHUE, IKCIEPUMEHT
(peanbHBII U MBICIICHHBIN);

e clenoBaTh  TpaBWJIaM  TOJb30BaHUA  XUMHUYECKOM  TIOCyIoH |
Ja00paTOpHBIM  O0OpPYIOBAHHEM, a TaKXe TMpaBUjaM OOpaIlleHHUs C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJTYYEHUI0O U COOUPAHUIO
ra3oo0pa3HbIX BemieCcTB (BOAOPOJAa W KHUCJIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB C OMNPENEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEIIECTBA,
IUTAaHUPOBaTh W TMPOBOAWUTH  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH W KHUCIOT C MOMOIIBI0 MHIUKATOPOB
(;makmyc, peHondTaneuH, METHIOPAHX U IPYTHE).

K xoniy oOyuenus B 9 kjacce mpenMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Yy 00YJAIOITUXCS YMEHUI:

e PacCKpBIBaTh CMBICI OCHOBHBIX XHMHYECCKUX TIOHATHH: XUMHWYECKHM
DJIEMEHT, aTOM, MOJIEKyJid, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, BAJIGHTHOCTh, JJIEKTPOOTPUIIATEIILHOCTh, CTETCHBb



OKHUCJICHUS, XUMUYECKas PEaKIns, XUMHIECKasi CBSI3b, TEIIOBOH A(PeKT
peakmuy, MOJIb, MOJSPHBIA  O0BEM,  PACTBOP,  AICKTPOJIUTHI,
HERJICKTPOJIUTHI, SICKTPOJIUTHYECKAs AUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, Karaau3arop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe W
HEOOpaTUMbIe PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHHME U  BOCCTAaHOBJICHHUE,
ajoTponus, am(pOTepHOCTb, XUMHUYECKasi CBs3b (KOBaJIGHTHAas, MOHHAs,
MeTaJuIMuecKas), KpHUCTaNIMYecKas pemeéTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOM peakiuu, MpelebHO JIOMyCcTUMas
koHueHTpanus [IJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITHH U
NPUMEHSTH 3TU OHATHUSA MPY ONMCAHUY BELIECTB U UX NPEBPAIICHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JUJII COCTaBICHUS (PopMys
BEIIECTB U YPAaBHECHUN XUMUYECKUX PEAKIINIA;

OTIPENICNIATh BAJICHTHOCTh M CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX Pa3JIMYHOTO0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUM Mo QopMyiaM, BUJ XUMHUYECKON
CBs3M (KOBaJIeHTHasl, HWOHHAs, MeETa/UInyecKkas) B HEOPraHUYECKUX
COEIMHEHUSX, 3aps]l MOHA MO XUMHUYECKON dopmyre, XapakTep Cpelibl B
BOJHBIX PAacTBOpPAaX HEOPraHWYECKUX COCAMHEHUN, TUM KPUCTALTNYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OMNHUChIBaTh M XapaKTEepU30BaTh
TabauuHyo Gopmy Ilepuoandeckoil cUCTeMbl XHUMHYECKHX SJIEMEHTOB:
paznuyarh MOHATUA «IvIaBHasg mnonarpynmna (A-rpynna)» U «mnoOoyHas
noarpynna (b-rpynma)», Mansie W OONbIINE TEPUONBI, COOTHOCHTH
0003HaUCHMS, KOTOpPhIE HMEIOTCSA B IEPHOAWYCCKON Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMUYECKUX 2JIEMEHTOB
(cocTaB u 3apsn sapa, oOlIee YUCIO AEKTPOHOB U pacipesieieHue X 1o
ANIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIHME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaesax MallbIX MEePUOOB U
[JIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE AJIEMEHTHI, HEOPraHUYECKUE BEIEeCTBa,
XUMUYECKHE peakiuu (10 YHMCIy M COCTAaBy YYacTBYIOIIMX B PEaKIUuu
BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO CTETICHEH OKUCIICHHS
XUMHYECKUX AJIEMEHTOB);



e XapakTepu3oBaTh (OMHCHIBATH) OOIMKE W CHEMH(PUICCKUEC XUMUUYECKHE
CBOMCTBa MPOCTHIX M CJOXKHBIX BEIIECTB, TMOATBEPXKAas OIMHCAHHE
OpUMEpPaMH MOJICKYJISIPHBIX W HMOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEeaKInii;

e COCTaBISITh ypPaBHEHUS OJIEKTPOTUTHUECKON IHUCCOIMALMK  KHCIIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUs PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUs peaKIii, TNOJATBEPKAAIOIINX CYIIECTBOBAHUE
TEeHETHUECKOM CBS3M MEX]y BEIIECTBAMHU PA3IMUYHbBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTb OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKIUi
MTOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca 3THX peakLui;

« TIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpAIICHUN B pPa3IUYHBIX
YCIIOBUSIX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO JJIEMEHTa MO0 (QopMyJe COEIUHEHUS,
MacCoOBYIO [IOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH pPACUETHl IO
YpaBHEHUIO XUMUYECKOM PEaKIINH;

« coOJoAaTh MpaBuiia MOJIb30BAHNUA XUMUYECKON MOCYI0HM U 1a00paTOpHBIM
o0opynoBaHUEM, a TakXXe IpaBWwia oOpalleHus C BeEIIeCTBAaMHU B
COOTBETCTBHM C MHCTPYKIHMSIMH TI0 BBIIOJHEHHUIO J1IaOOPaTOPHBIX
XUMHUYECKHX ONBITOB MO TMOJIYYEHHIO U COOMpaHHIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa M YIJICKUCIIOTO rasa);

e TPOBOOUTH  PEAKIMM, MOATBEP)KIAIONIME  KAyeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPHI-, OPOMUI-,
uonua-, kapObonar-, Qocdar-, cunmkar-, cyinbdar-, TUIPOKCHI-UOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX paCTBOPaxX HEOPraHUUYECKUX BEILECTB;

+ TPUMEHSATH OCHOBHBIE OMEPAIN MBICIUTEIHHONU NEATEIHHOCTH — aHAJN3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CUCTEMAaTHU3allul0, BBISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBSI3€H — NJI1 M3y4YeHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHi, €eCTECTBEHHO-HAYyYHbIE METOJbl TIO3HAHUS —
HaOIOIeHNe, W3MEpEHUe, MOJCIUPOBAHUE, SKCIIEPUMEHT (peajbHbIA U
MBICJICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC
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Paznes 1.I1lepBoHavyajibHble XUMUYECKUE TOHATHS

XUMHSA — BaKHas

o0acThb https://lesson.academy-
€CTECTBO3HAHUS U content.myschool.edu.ru/0
1.1 . 5 0 2
HpaKTHYCCKOU 4/08
NCATCIIBHOCTU
YCJIIOBCKaA
Bemecrpa u https://lesson.academy-
1.2 | xumuyeckue 15 1 0 content.myschool.edu.ru/0
peakiuu 4/08
Hroro mo pa3ueny 20

Pasnen 2.BaxkHeililne npeacTaBuTe 1l HEOPraHMYeCKUX BelleCTB

B )
K;Zi};xo https://lesson.academy-
2.1 PO 6 0 0 content.myschool.edu.ru/0
IToustue 00
4/08
oKCcuaax
Bonopoa.ITonstu https://lesson.academy-
2.2 | €0 KHACHOTax u 8 0 1 content.myschool.edu.ru/0
COJISIX 4/08
Bona. PactBopsr. https://lesson.academy-
2.3 | Iloustue 00 5 1 1 content.myschool.edu.ru/0
OCHOBAaHUAX 4/08
0]
CiZBHLIe https://lesson.academy-
KJI bl
2.4 11 1 1 content.myschool.edu.ru/0
H€0pFaHquCKHX
. 4/08
COCINHCHUHN
Hroro o pa3aeny 30

Pasnen 3.1lepunoguvecknii 3axoH u [lepnognyeckasi cucteMa XUMHYECKHUX 3J1eMeHTOB /1.
N. MenneneeBa. Ctpoenne aToMoB. XuUMHYeCKasi CBA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTEJIbHBIC PEAKIIUH

[Tepuoanueckuit
3aKOH U

3.1
Ilepnonnueckas

CHCTEMA

https://lesson.academy-
content.myschool.edu.ru/0
4/08
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XUMUYECKHUX
snemenToB /1. W.
Mennene-eBa.

Crpoenue aroma

Xumuyeckas
CBSI3b. https://lesson.academy-
3.2 | OxuciauTenbHO- 8 1 0 content.myschool.edu.ru/0
BOCCTaHOBUTEJIbH 4/08
bI€ PEaKIUU
Wroro no pazneny 15
PesepBHOE Bpems 3 0 0
OBUIEE
KOJIMYECTBO
YACOB IIO 08 4 >
[TPOI'PAMME
9 KJIACC
Ne| Hammenopanme KounyecTBo yacos DJIEeKTPOHHbIE
(uu¢posbIe)
n/ | pasaeoB H TeM Bcer | Kontpoasn | IIpakrnueck
n | NIporpamMmbl 0 ble padoTbl | e padoThI obpasoBatebiiLIe
pecypcsl
Pasnen 1.BemecTtBo 1 XUuMHUYeCKHE peaKIuH
[ToBTOpEHue n
yriyOeHue https://lesson.academy-
1.1 | 3HaHMIT OCHOBHBIX 5 1 0 content.myschool.edu.ru/0
pazzenoB Kypca 8 4/09
KJlacca
OcHOBHBIE https://lesson.academy-
3aKOHOMEPHOCTH content.myschool.edu.ru/04/
1.2 4 0 0
XAMHAYECKUX 09
peaxkuuit
DNEeKTPOIUTHIECK https://lesson.academy-
ast JUCCOLMALIHS. content.myschool.edu.ru/04/
1.3 | Xumnueckue 8 1 1 09
peaKkiuu B
pacTBopax
Wroro no pazneny 17
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Pa3nen 2.HemeTanibl M NX coeqNHEHUS

OO6mias
Xapaierepuctitia https://lesson.academy-
pq | XMHeCKHX 4 0 content.myschool.edu.ru/0
aneMeHToB VIIA-
4/09
TPYUIIBL.
I'amorens:
O61mas
XapaxrepuctHia https://lesson.academy-
9 | XHMITCCKHX 6 0 content.myschool.edu.ru/0
a1eMeHTOB VIA-
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rpynnsl. Cepa u
€€ coeqUHEHUS
OOmas
XapaKTCPUCTUKA
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rpymibl. A30T, 4/09
docdop u ux
COCONHCHUA
OOmas
XapaKTCpUCTUKa
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2.4 | snementoB IVA- 8 1 content.myschool.edu.ru/0
TPyIIbL. YIIIepos 4/09
1 KPEMHMU U UX
COCOINHCHUA
Hroro mo pa3neny 25
Paznen 3.MeTaiibl 1 UX COeTMHEHU S
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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/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/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
https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
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/08187608-02b3-4c05-b334-90c71cdd824b
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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/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/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/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/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/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/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
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
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/dea9b4e0-e670-468d-be30-b8425795b880
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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/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/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/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/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
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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/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/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/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/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/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
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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
https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
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/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/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/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/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
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Kontpo | IIpakTn DJIeKTpOHHbIe Hu(poBbIE
Tema ypoka | Be usyde
n ero JIbHBIE yecKkHue st o0pa3oBare/IbHbIC PeCypChl
/ padoThl | paGoTh




[Iepuonuuec
KM 3aKOH.
[Iepuonuuec
Kas cucTema
XUMHYECKUX
JJIEMEHTOB

1L 1.

Menneneena

4.09

https://academy-
content.myschool.edu.ru/lesson/e5f2
e5da-8588-4081-9741-
a3cl3edd696d

3aKOHOMEpH
OCTH B
WU3MEHEHUN
CBOICTB
XUMHYECKUX
JJIEMEHTOB
IIEPBBIX TPEX
NEpPUOJIOB

6.09

https://academy-
content.myschool.edu.ru/lesson/6e13
6259-0b9f-44a4-9892-4a0d5d05ef27

Knaccuduka
g 1
HOMEHKJIATYP
a
HEeopraHuvec
KUX BEIECTB

11.09

https://academy-
content.myschool.edu.ru/lesson/d777
50e6-09f3-405a-802a-da9835991288

Buaer
XUMHYECKON
CBSI3U U
THIIBI
KpUCTAJINYE
CKHX
peETOK

13.09

https://academy-
content.myschool.edu.ru/lesson/81f9
eala-d0c5-4e6e-8233-3fe0ef24a6fe

KonTponpHa
s padora N21
10 TEME
«IToBrOpenun
eu
yriyoaeHue
3HAHWUI
OCHOBHBIX
pasnenos
Kypca 8

18.09



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
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/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

KJj1acca»

Knaccuduka
s https://academy-

6 XHMqufKHX 20.09 content.myschool.edu.ru/lesson/73cf
peakuuii 1o efbd-cfb6-4e9f-992d-a32958ee6bfb
Ppas3IN4YHbIM
IMpHU3HAaKaM
ITonsarue o
CKOpPOCTH
XAMHUYECKON https://academy-
peaxkuuu. content.myschool.edu.ru/lesson/6625

7 | Tloustue o 25.09 |6d83-2d71-4b3a-ab7b-
TOMOT'€HHBIX 5da241324b8f
u
T'CTCPOICHHBI
X peaKnugax
Ilonstue o
XUMHUYCCKOM
paBHOBECUU.

DakKTopHl,
— https://academy-

8 | macropocts 27.09 |content.myschool.edu.ru/lesson/f68b
HMIHECKOR 3764-33e0-479f-9276-86ad520fd687
pCaKknuu u
ITIOJIOKECHUEC
XUMHUYCCKOI'O
paBHOBecUs
OKuCINTEND
Ho- https://academy-

9 BOCCTANHOBHT 210 |content.myschool.edu.ru/lesson/e3c5
S ce58-baf7-46ec-b763-69ba4664990e
peakuu
Teopust
DIIEKTPOIUTH https://academy-

YECKOU content.myschool.edu.ru/lesson/76ee

10 | mmccommanu 4.10 | 69bb-9df2-4470-82ec-
u. CHIIbHEIE 26957b8b25c0
U cl1a0ble
SJICKTPOJIUTHLL

11 | Honnsie 9.10 |https://academy-



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
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/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

12

ypaBHCHHS content.myschool.edu.ru/lesson/659c
peaxmit 574b-8a01-45e0-a397-18505ac007ec
XuUMHYECKHE

CBOMCTBa

KHCIOT I https://academy- HYPERLINK

OCHOBaHHUI B
CBETE
MIPE/ICTABIICH
Hi 00
AIEKTPOITUTH
YeCKOM
JIHUCCOLAIN
51

11.10

"https://academy-
content.myschool.edu.ru/lesson/47d6
af1b-698a-4050-8872-
a5372d5ab4ae"content.myschool.edu
.ru/lesson/47d6af1b-698a-4050-
8872-a5372d5ab4ae

13

XuMH4uecKne
CBOMCTBA
COJICii B
CBETE
MIPEJCTaBIICH
Hi 00
SIEKTPOIUTH
qeCKOH
JUCCOITAAITHT
u

16.10

https://academy-
content.myschool.edu.ru/lesson/e7ab
a987-f351-4d05-a264-0ba234f49ffd

14

TTonsaTtue o
TUIPOJIN3E
conet

18.10

https://academy-
content.myschool.edu.ru/lesson/c731
8b9d-2aae-4bc2-89e8-2103e0868c46

15

O06o06mIeHue
n
cHcTeMaru3a
U 3HAHUH

23.10

16

IIpakTrnuecka
st padora N2
1. «Pemenne
IKCIEPUMEHT
QIBHBIX
3a7ady

25.10

https://academy-

content.myschool.edu.ru/lesson/22be

6efd-b011-429b-b0d0-a6782513e849

17

KontponsHa
s pabdora N22
0 TeMe

6.11

https://academy-

content.myschool.edu.ru/lesson/0072



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/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
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/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20

«DIEKTPOIUT cdc7-ac1d-44dd-89c7-9f1d1eb70b20

nYeCKast

aucconualsa

XuMHYeCcKHe

peakuuu B

pacTBOpax»

Oomas

XAPaKTCPHUCT

1Ka https://academy-
1g | AIOreHoB. g11 |content.myschool.edu.ru/lesson/b608

XuMHeCKHe 6ed4-e33e-499f-8ce6-eb946e07acde

CBOHCTBA Ha

npumepe

XJiopa

X110poBoop https://academy- HYPERLINK

on. ConstHas "https://academy-

KHCIIOTA, content.myschool.edu.ru/lesson/64fd
19 | xumudeckue 13.11 |0e7e-75b9-40f7-a675-

CBOJCTBa, cf7e62aad0e2"content.myschool.edu.

HOJTyYEHHE, ru/lesson/64fd0e7e-75b9-40f7-a675-

IpYMEHEHUE cf7e62aad0e2

IIpakTnuecka

st pabora N2

2 10 TeMe https://academy-

content.myschool.edu.ru/lesson/2fab

20 «ITomyuenne 1511

COJISTHOI 6edb-24b8-48de-8807-

KHCJIOTBHI, edb0b851cab9

HA3yYEHHE €€

CBOMCTB»

Brruucnenus

10

YpaBHEHUAM

XUMHAYECKUX https://academy-
21 | peaxuui, 70.11 |content.myschool.edu.ru/lesson/51e2

€CJIA OIUH U3
peareHToB
JIaH B
HU30BITKE

d5cf-2222-490b-8dc0-f87fcc8772b6



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/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/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
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

22

Oo6was
XapaKTepuCT
uKa
AJIEMEHTOB
VIA-rpynnsl

2211

23

AJTOTPOITHBI
e
MonuduKkanu
U CEpBHI.
Haxoxnenue
cephl U €€
COCIUHCHHI
B IIPUPOJIE.
XuMH4decKne
CBOMCTBa
cepol

27.11

https://academy-
content.myschool.edu.ru/lesson/f92e
a7c9-e3a6-4195-b341-a61e3e2490d3

24

CepoBonopo
1, CTPOCHHUE,
¢duznueckue
u
XUMUYECKUE
CBOMCTBA

29.11

https://academy-
content.myschool.edu.ru/lesson/fd25
ba95-73b0-44d5-9db8-
Oce613a77bab

25

Oxcuapl
CEpBHL.
Cepnas
KHUCJIOTa,
¢duznueckue
u
XUMHUYECKHUE
CBOICTBA,
pUMEHEHNE

4.12

https://academy-
content.myschool.edu.ru/lesson/d4e0
5dbf-2615-4c45-9a39-6a2a664355136

26

XUMHYecKue
peakiuuu,
JIeKaIue B
OCHOBE
MTPOMBITIICH
HOTO
criocoba
MOJTyYeHUS
CEepHOU

6.12

https://academy-
content.myschool.edu.ru/lesson/9588
fc67-14f3-4346-b2cc-8ec54clbhbal



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/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

KUCJIOTEL.
Xumudaeckoe
3arpsi3sHEHUE
OKpY>Karolie
1 cpenbl

COCIMHCHUS
MU CEpPBI

27

Brrancnenue
MacCOBOH
JIOJIM BBIXOZA
MPOJyKTa
peakiuu

11.12

https://academy-
content.myschool.edu.ru/lesson/b44f
706e-efe8-4ech-bh626-ff9710eea806

28

O6mas
XapaKTepUCT
uKa
3JIEMEHTOB
VA-rpynsl.
A3or,
pacnpocTpaH
€HHE B
IpUpoE,
¢duznueckue
U
XUMHUYECKHE
CBOMCTBA

13.12

https://academy-
content.myschool.edu.ru/lesson/7d4d
7a30-3c8e-4ea9-ab5b0-c9cf7c36a42f

29

AMMHak, ero
¢duznueckue
u
XHUMUYECKHE
CBOICTBA,
MOJIyYeHUE U
MIPUMEHEHUE

18.12

https://academy-
content.myschool.edu.ru/lesson/4ebd
4383-2a33-401d-bb2b-

77902435d54d

30

IIpakTuecka
st padora N2
3 o Teme
«Tomyuenue
aMMHakxa,
U3y4YECHUE €T0
CBOMCTB»

20.12

31

A3soTHasg

25.12



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/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

KHCJIOTa, €&
buznveckue
u
XUMHYECKHE
CBOMCTBa

32

Hcnonp3oBan
1€ HUTPATOB
U coyeH
aMMOHHS B
KauecTBE
MUHEpaJIbHbI
X
YIOOpECHHUH.
XHUMHUYECKOE
3arps3HEHUE
OKpY’Karolie
1 cpenbl
COEIMHEHHS
MM a30Ta

27.12

33

docdop.
Oxkcupg
hocopa (V)
u
dochopnas
KHUCIIOTA,
¢duznueckue
u
XHUMHUYECKUE
CBOICTBA,
MOJTyYeHHE

10.01

https://academy-
content.myschool.edu.ru/lesson/3266
0a47-4080-456b-a005-
4bc477563aal

34

Hcnonp3oBan
ue pocgaron
B KaueCTBE
MUHEPAITHHBI
X

ynoOpeHui.
3arpsi3HeHUE
IIPUPOAHOU
cpensl
dbocdaramu

15.01

https://academy-
content.myschool.edu.ru/lesson/cde3
2b7e-8b4c-4d10-8889-
349a85b995hb5



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
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

VYrnepon,

pacrpocTpas
CHHC B https://academy-

35 | [PHPOXE, 17.01 |content.myschool.edu.ru/lesson/02e8
dusmaeckue 7919-08b3-4f95-bb96-2b66fee4d526
n
XUMHUYECKUEC
CBOICTBA
OKcuanl
yoieponaa, ux
dusnueckue
n
XUMHWYCCKUC
CBONCTEA. https://academy-

36 | Dronormueck 2201 |content.myschool.edu.ru/lesson/52al
e e7be-12¢9-4a16-8953-4d1cec58396b
poOIeMBl,

CBsI3aHHBIC C

OKCUI0OM

ymiepona

(Iv)

VrombHas https://academy-

37 | kmcmora u eé 24.01 |content.myschool.edu.ru/lesson/78ad
- 63f8-6e16-4cbe-bald-4cfcf033clde
IIpaxTruecka
s pabora N2
f 1o Teme https://academy-

Honyuenne 29.01 |content.myschool.edu.ru/lesson/ab5d

3g | YHrexacnoro 6455-a0ea-4f28-8617- HYPERLINK

rasa. "https://academy-

Kauectsenna content.myschool.edu.ru/lesson/ab5d

# peariiui Ha 6455-a0ea-4f28-8617-

kaportar- 07a52ad8f618"07a52ad8f618

NOH

ITepBoHauan

bHBIC https://academy-
39 | mousTHs 00 31.01

OpTraHU4YCCKU
X BCIICCTBAX

content.myschool.edu.ru/lesson/579a
abf2-3852-435f-9¢c34-bal273fd9a7a



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/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/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
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a

KakK o
COCIMHEHUSX
yriepona

40

Kpemnuit n
€ero
COCIMHECHUSA

5.02

https://academy-

content.myschool.edu.ru/lesson/4074

0cc9-19ea-472e-ab4df-ade3dad50168

41

IIpakTnuecka
s pabota N2
5. Pemenue
IKCIIEPUMEHT
aIBHBIX
3aJ1a4 110
TeME
«Baxnenmnm
€ HEMETAaJIBI
U UX
COEIMHEHU»

7.02

https://academy-

content.myschool.edu.ru/lesson/542f

bae4-bed1-463f-a2f8-ec775877b977

42

KonTponpHa
s pabora N23
0 TeMe
«Baxnenmu
€ HEMETaJUIbl
17870'¢
COEIMHECHUS»

12.02

https://academy-

content.myschool.edu.ru/lesson/d9ed

76cc-4eed-488b-aabl-dacfb9883eda

43

Oomas
XapaKTEepUCT
hKa
XUMHUYECKUX
3JIEMEHTOB
— METAJJIOoB.
Meramaudec
Kas CBSI3b U
METaJUTHIECK
ast
KpHUCTaJUIN4e
cKas
pemerka.
dusznueckue
CBOMCTBA

14.02

https://academy-
content.myschool.edu.ru/lesson/3e09
8831-e7b6-4fa5-8743-6cc446e18ab6



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/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

MCETAaJlJIOB

https://academy-

Xumudeckue
CBOMCTBA content.myschool.edu.ru/lesson/902a
METAILIOB. 45c¢5-6df5-418a-ba03- HYPERLINK

44 | DuekTpoxum 19,02 |-https://academy-

MYECKHiT Psl content.myschool.edu.ru/lesson/902a
HaNPSKEHHH 45¢5-6df5-418a-ba03-

METaJJIOB 67calf76f1la3"67calf76f1a3
Oo0uiue

CIIOCOOBI

MMOJIYy4YCHHU A

MCTAJIJIIOB.

CIuiaBbl.

Brraucnenns

45| ™ 21.02
YpaBHEHUAM
XUMHUYCCKUX
peakuui,
coH OIS https://academy-
pearetTon content.myschool.edu.ru/lesson/08c4
COREPETE 849b-39a4-477e-a190-91167¢1f8674
puMecHu
Iloustie o https://academy-

46 | Koppo3um 26.02 |content.myschool.edu.ru/lesson/3d11
METAJLIOB 0449-569d-4da7-8e18-2474aed96fdf

https://academy-

47 [Wenosnre »8.02 |content.myschool.edu.ru/lesson/7d3e
METaJLIE 8ebb-1fad-4bfa-a855-1d970d213a82
Oxcunpl 1

48 THUAPOKCHUBI 5 03
HaTpuid U
KaJaus
[llemounozem
elbHbIC https://academy-

49 | MeTamisl — 703 |content.myschool.edu.ru/lesson/3809
KaIbIUN U 8433-ea37-4eda-ac90-64dc5857a2b4
MarHum

50 | Baxuetimme 12.03



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/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
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/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

COCOAUHCHU

KaJbLUA
O0o06mIeHue

51| " 14.03
CUcreMarumsa
U 3HAHUH
JKeéctkocTh https://academy-

gp | BOARIH 19,03 |content.myschool.edu.ru/lesson/dbfb
CcriocoOsI eé 6fc3-eb3e-4d6¢-8965-baaaad574020
YCTpaHCHHUA
IIpakTnuecka
s pabora N2
6 110 Tene https://academy-

53 | "KEcTKOCTE 2103 |content.myschool.edu.ru/lesson/a445

2dab-4cd2-42f4-aa49-ad598f68fe44
BOJIbI 1
METOAbI €€
ycTpaHeHus"
https://academy-
54 | AuroMuHuii 26.03 |content.myschool.edu.ru/lesson/945e
5e8e-3770-4396-bef8-f110f22d14f4
AmpoTepHsI

55 € CBOlcTBa 4.04
oKCcuaga u
TUAPOKCUIA

https://academy-
56 | Kemeso 904 |content.myschool.edu.ru/lesson/8f9e
a2f6-5ca2-47bf-87f2-975545b3c948
OKcHIbl,
THIPOKCHITEL https://academy-

57 | w comn 11.04 |content.myschool.edu.ru/lesson/f44e
scenesa (IT) u 6ab0-fda3-4055-8fff-a99411f84bec
xenesa (II)
0O0001mmenne

58 | " 16.04
cucreMarmisa
IUS 3HAHUH
MpaxTiecka https://academy-

59 4 paGora N2 18.04 |content.myschool.edu.ru/lesson/7222

b10c-2d4b-401d-90b8-



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
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/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

7. Pemenue
SKCIIEPUMEHT
AJIBHBIX
3aa4 mno
TEME
«Baxxnaenmnmm
€ MEeTaJIbl U
1504
COCTUHCHHUS

b24530874d0c

60

Brrancnenus
15{0)
ypaBHEHUSAM
XUMHYECKUX
peakuui,
€CJIM OIMH U3
peareHToB
JIaH B
HU30BITKE WU
COZIEPIKUT
MIPUMECH.
Brraucnenns
MacCOBOH
JIOJIM BBIXO/a
MPOJIYKTa
peakiuumn

23.04

61

O06o06mIeHue
u
CHCTEMaru3a
IUS 3HAHUH

25.04

62

KontponpHa
s pabota N24
10 TeMe
«Baxuenmu
€ MeTaJlIbl U
ux
COCIMHEHUS»

30.04

63

Bemecrsa u
MaTepuabl B
MMOBCEIHEBHO
U )KU3HA

2.05

https://academy-
content.myschool.edu.ru/lesson/ch5e
f102-7c42-4fch-a89f-580ec2234cd0



https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
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

YCI0BCKa

64

Xumudgeckoe
3arpsi3HEHUE
OKpYKarolie
1 cpensbl

7.05

https://academy-
content.myschool.edu.ru/lesson/6d72
1d3d-03ef-43e6-bd63-
€982d34d1836

65

Posib xumun
B pEIICHUUN
JKOJIOTUYECK
uX mpooIeM

14.05

https://academy-
content.myschool.edu.ru/lesson/147344d0-

7010-44ce-a6a4-9a78b85f4b44

66

Pe3epBHblii
YPOK.
O0o06IeHue
u
CHCTEeMaru3a
1S 3HAHUH

16.05

67

Pe3epBHblii
YPOK.
O060061IEHNE
51
CHCTEeMaru3a
1S 3HAHUH

21.05

68

Pe3epBHbIit
YPOK.
O06o06mIeHue
n
CHCTEMAaTH3a
IUS 3HAHUH

23.05

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

YYEBHO-METOANYECKOE OBECNEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA



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

* Xumus, 8 kiacc/ 'abpuensa O.C., Octpoymon WU.I'., Cnagkos C.A.,
AxunonepHoe o6mectBo «M3narenserBo «IIpocsemenue»

» Xumus, 9 kinacce/ ['abpuensia O.C., Octpoymos W.I'., Cnaakos C.A.,
AxunonepHoe o6mectBo «M3narenbctBo «IIpocBemenuey

tabnuiel: [lepuoanueckas cuctema xumuieckux anementoB J[.M.Menneneena,

Ta6J]I/II_[a PaCTBOPUMOCTH, BHGKTPOXHMH‘IGCKI/H\(JI PAX HAIIPSKCHUS MCTAJIIIOB

METOIUYECKHUE MATEPUAJIBI VIS YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/XuMus-6a30BbIi-YPOBEHD. -

Peanuzammg-rpedoBannii-PI'OC-0CHOBHOT0-0011€ET0-00pA30BAHMSL. -

Metoanyeckoe-1mocoome-wig-yuureiss.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

