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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepalbHOl paboueil MNporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET pACOpPEICIEHUEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
paznelnaM M TeMaM MPOrpaMMbl MO XHUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIyEMYIO
MOCJICIOBATENIPHOCTh ~ M3YUYCHUST XUMHUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IlIer0 oOpa3oBaHuUs, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIY>KUT OCHOBOM i (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEMH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMHUT CO CHEeIU(GUKONW HAYYHOTO MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTIOCTHOTO B3TJI/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHWeM 0a30BOM HAYKH XMMHH Ha ONpPENeEHHOM dTane e
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIHIY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOU CBSI3U;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHAS (QYHKIUU OOBACHEHHS M IPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knaccel» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKHUX TOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUHU B Yy4eOHO-NO3HABATENbHOW M Y4EOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil O€30MacHOro oOpalieHusi ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIU TaKHUe LI, KaK:

— (opmMupoBaHHE MHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSATEIBHOMY MPHUHATHUIO PEHICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYeCKOe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOM MO3HABATENbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TIO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETHbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHHUBEpPCaJbHOE 3HAYCHUE IS
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIYYCHHBIC NMPU H3YYCHUU
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM NEATETBHOCTH B IEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoGuIIsl U HANpaBICHHOCTH JalbHEUIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OTHocuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUUYECKOrO AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Momnb. MonsipHas macca. B3anmocBsi3b KoauuecTsa,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BaHUEM, U3yUEHUE U OINHUCAHUE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa ¢ KUCIOTOM) sSIBJICHUM, HAOIIOIeHUE 1
ONMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapwuisi, pa3ioKeHHE TUIIPOKCH]IA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (puIbTpoBaHUE,
BhITIApUBAHUE, AUCTHWUIAIMS, XpoMaTorpadus, MpoOBEACHNE OUYNUCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeH MOJEKY
(1apocTepKHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpOCToe
BemiecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIYYeHHs] KUCIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTrOo 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMUYECKUM YPaBHECHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. @Duznueckue U XUMHUYECKUE
cBoOMcTBa OKCUIOB. [lonyueHne OKCuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @uznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHWE C oOpasllaMu OKCHIOB U
ONMMCAaHWE WX CBOWCTB, IOIY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HcCCleIoBaHHE OCOOCHHOCTEW pacTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccieoBaHue 00pa3lOB  HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluy, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHYECKAsi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB IMEpHOoJa U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuro B [lepuonnueckoint cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB [JI1 Pa3BUTHs Hayku W mnpaktuku. [[. V. MeHnpeneeB — y4y€HbId U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIporecchl okucaeHus U BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiuu pa3inoKeHHs], COeTUHEHUS).

Mexcnpeomemmunie cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMs, KalblLHMs U HUX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX PeakIuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEHW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMUMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumMnueckoM paBHoBecur. DAKTOPHI,
BJIMSIFOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JNEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHUJIAMU
xumuueckoi cBsi3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpOTEKaHUsSI peaKliuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTU
pacTBOpPOB BEIECTB, IMpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHME BHJIEO MAaTEpUAJiOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiIoKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BELIECTB C TIOMOIIBbKD KAYECTBEHHBIX pEaKUMid Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHHUS

OO6miast xapakTepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiicTBUE € METAJJIaMH, HEMETa/IaMH, IlejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHUe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMUYECKHUe CBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndeckue u
XUMUuYeckre cBorcTBa. OKCHIBI CEpPhl KAaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HYECKMe © XHMHYECKHE CBOWCTBA (00mmEe Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MOJY4YEHUsS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIEHMS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorctea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coam aMMOHMUS,
ux (pU3MYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPEICTaBUTENSI Kjacca KHUCIOT W craeruduyueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopeHuit. XuUMHUUYECKOe 3arpsisHEHUE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXHW, 3arpsi3HEHUE BO3JAyXa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcua docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKCuabl yriaepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dext. YronpHas KUCIOTa U €€ COJH, UX (PU3NYECKHUEe U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCIUHEHUIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKHU BaKHBIX BEUIECTBAX: KUPaX, OEIKax, yrieBoJax — U ux
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenne. CoenuHeHuss KpemHUs B mpupoje. OOmmue mpeacTaBieHus 00
okcuge kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COEJAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuM Ha Cybdart-
WOH W HaOJIOJIeHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIoB), 0Opa3liaMu a30THBIX U (HOCHOPHBIX YyAOOPEHH, MOIydYeHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpemETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUEe, cCOOUpaHue, paclo3HaBaHUE U M3yUeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o Teme «BakHelIne HeMETaAJUIb U UX COSTUHECHUSY.

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHusi aToMoOB. CTpoeHHe MeTallioB. MeTanueckasi CBA3b U
METAJUIMYECKas] ~ KpUCTAJUIMUECKass  peIIETKa.  DJIEKTPOXUMUYECKHH P
HarnpsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[llenounble MeTauibl: MoJiokeHUe B [lepruoamyeckon cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3NUECKne U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCU bl U conn xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJIEUCTBHUSI OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMN HAa MOHBI: MATHUSA, KaJblWsl, AJIIOMUHUS, LIMHKA, JKEJie3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IUITAaMEHW HMOHAMM HaTpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), UCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUJIPOKCHUA IMHKA, PELICHUE IKCIIEPUMEHTAJIBbHBIX 3a/71a4 110 TeMe «BakHeumue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecrBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4esloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpainus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3I0oB MaTepHaIOB (CTEKIIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceéazu



Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKkoH,
TEOpHs, aHajlu3, CHUHTE3, Kilaccuukalus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJeb, SIBJICHUE, MNapHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: maTepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsij, MPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAILIIMYECKas
pemeéTka, cruiaBbl, (PU3MUECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3 b1, CoJHIIE.

buonorusi: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, MUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpabl, TOPHBIC MOPOIHI,
MOJIC3HBIC UCKOIIaeMbIe, TOTUTHBO, BOJHBIC pECYpCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOECHMSI MPOrpaMMbl OCHOBHOI'O OOUIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMHU WU HOpPMaMU IOBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrUX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 NMO3HAHUSA:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0ooOpa3oBaHUIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUii U Tpy/ia pa3IMIHOr0 pojia,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEITHOM MPpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) 3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJIEHUS
npaBMJI 0€30MaCHOTO OBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHsS TJIO0AJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC JIA
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a Tak)Ke B KadyecTBE OCHOBBI /I (DOPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ylbTar, (GOPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpM MIPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje auanora U (WiIM) JUCKYCCHUHU) TIO
CylIeCTBY  OOCyXJaemMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
NESATENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIEpUMEHTa (1abopaToOpHOro OIbITA,
1ab0opaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKOM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB U COIIACOBAHMS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryiasiTuBHbIC YHHBepCAJIbHbIE y4eOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbosee »(h(HEeKTUBHBIE CIOCOOBI PEIICHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUN 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOI'O pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 33IaHUN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00S3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOM (eaepanbHONM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeHcTBUM, creuudpuueckue s MOpeAMETHOM o0macTu  «XUMHS», BHJbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o6yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKyIa,
XUMHUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJIb, MOJSIpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEaKIMu pasJIoKEHUs, pEeaKIUu 3aMelIeHUs, peaKuu
o0OMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MAacCOBas JIOJS BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCIUHEHUSAX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckas cucrema XuMmudeckux diaementoB . H.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTM IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro JJeMeHTa 1o ¢opMmyIe
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEPAlMM MBICIUTEIIBHONW JESATEIbHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIO,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaAKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HAaHUS — HAONIOIEHHE, W3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NpaBWjiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYJOBaHMEM, a TaKXKe IMpaBUjaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIHEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoHny 00yuenus B 9 kiacce npeIMETHbIE pe3yJibTaThl HA 0A30BOM ypOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PeaKIusi, XUMUIECKas CBSA3b, TEIIOBOU 3P deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAINS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS PU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA,

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCMHEHUSAX, 3aps/l MOHA M0 XUMHUYECKOW (popMmyre, xapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pELIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy [leprmonnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOIBI, COOTHOCUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsia  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefielieHie HMX 1O DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IVIABHBIX MOJTPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0OmUE W crenuduueckrne XUMHYECKHE
CBOMCTBa NPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKLIUA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca STUX peaKIui;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COETUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKHUX BEUIECTB;

IPUMEHSITH OCHOBHBIC OTEpAIlMi MBICIUTEIFHON ACSTENIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000IleHHe, CHUCTEeMaTH3allMI0, BBISIBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HaOJIIOICHNe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCIEPUMEHT (pEeasIbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KoauuecTBO 4acoB
Ne HanmeHoBaHMe pa3jae/ioB U DJIeKTpOHHbIe (I (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHS
XuMusg — BakHas 00J1aCcTh
CCTECTBOSHAHIS I https://lesson.academy-
1.1 N 5 0 2 content.myschool.edu.ru/04/08
MPAKTUYECKOU JIeATeTLHOCTH
JeJI0BeKa
12 BemectBa 1 xuMu4yeckue 15 1 0 https://lesson.academy-
' peaKIuu content.myschool.edu.ru/04/08
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue https://lesson.academy-
2.1 6 0 0
00 oxcuaax content.myschool.edu.ru/04/08
Bopopon.Ilonstue o https://lesson.academy-
2.2 8 0 1
KHCJIOTaX U COJIAX content.myschool.edu.ru/04/08
Bopna. PactBopsr. [Tonsitue 06 https://lesson.academy-
2.3 5 1 1
OCHOBAHHUIX content.myschool.edu.ru/04/08
24 OCHOBHBI€E KJIaCCHI 1 | | https://lesson.academy-
' HEOPraHWYECKUX COCIMHEHUM content.myschool.edu.ru/04/08
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumn4ieckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu




[Tepuonueckuii 3aKOH U
IIepnoauueckas cucrema

https://lesson.academy-

31 XHMIHECKHX JJIEMEHTOB 7 content.myschool.edu.ru/04/08
N. Mennene-eBa. CTpoeHue
aroMa
39 gHMquCKaﬂ CBA3D. 3 https://lesson.academy-
' KHCIHTCIBHO content.myschool.edu.ru/04/08
BOCCTAHOBUTCJILHBIC peaKHI/II/I
Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

[10 ITTPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Konrpoasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpenue u yriuyoieHue 3HaHUH 5 | 0 https://lesson.academy-
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca content.myschool.edu.ru/04/09
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 https://lesson.academy-
. peaKtit content.myschool.edu.ru/04/09
13 DNEeKTPOTUTHIECKAS JUCCOIHAITHSI. g 1 1 https:/lesson.academy-
. XHMHUECKIE PEAKITHH B PACTBOPAX content.myschool.edu.ru/04/09
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHUX https://lesson.academy-
2.1 4 0 1
aneMeHToB VIIA-rpynmnbl. ['anorensl content.myschool.edu.ru/04/09
OO01as XxapakTepUCTUKa XUMUYECKHX
29 eme pVI AP Ce s 6 0 0 https://lesson.academy-
. 3JIEMEHTOB -TPYIIIIBL. au
120 P content.myschool.edu.ru/04/09
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
)3 VA A docd 7 0 1 https://lesson.academy-
. aneMeHToB VA-rpynnsl. A30T, pochop u
Py P content.myschool.edu.ru/04/09
WX COCMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 = pIV Ap N g | ) https://lesson.academy-
. 3JIEMEHTOB -Tpynmnsl. Yriepoa u
. Py P content.myschool.edu.ru/04/09
KPEMHHI ¥ UX COECAMHEHUS




Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeAUHEHU S

https://lesson.academy-

. 7 4
31 Obumpe cBofCTBA METAILIOR content.myschool.edu.ru/04/09
39 B . eTan COCTHCHIS 16 https://lesson.academy-
. T bl 1 UX
WRHCHIIIE M . A content.myschool.edu.ru/04/09
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 BeniecTBa u Mmatepuanbl B dKU3HU 3 https://lesson.academy-
' yeJioBeKa content.myschool.edu.ru/04/09
Hroro no pazneny 3
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne KoauuecTBO 4acoB
lara DJIeKTpOoHHbIE (P POBLIE
n/ Tema ypoka Bcer KoHTpoJibHbI IIpakTU4ecku
H3yYeHUs o0pa3oBaTejibHbIE PeCypChl
n 0 e padoThI e paboThI
[Ipenmer xumuu. Posb https:/academy-
content.myschool.edu.ru/lesson/9ee6fd8e-

1 RN B S 1 0 0 05.09.2023 | ¢c81-420c-ab3b-7c5¢3a618bc3
gejioBeka. Tema u cc c-a cacoa c
BELIECTBA

https://academy-

) [Tonsitre 0 MeToax 1 0 0 05.09.2023 content.myschool.edu.ru/lesson/d6¢cb6717-
IO3HAaHWA B XUMHAU 9858-4e35-a376-a9c¢667da2315
[TpakTrueckas padota Ne
1 «ITpaBuna paGoTHI B https://academy-

- content.myschool.edu.ru/lesson/93666066

3 A00PTTOPHIL I IPHEML 1 0 1 12.09.2023 | _14b0-4623-9348-163e1b246aea
oOpareHus ¢
J1a00paTOPHBIM
000pyI0BaHUEM
YucTele BElleCcTBa U https:/academy-

4 emectt. CHoco6b! 1 0 0 12.09.2023 content.myschool.edu.ru/lesson/b5788a46-
pas/ieeHHs cMeceii b8b5-421c-a520-7879418cc321
[IpakTuueckas pa60Tav No https://academy-

5 2 «Pasnenenme cmecei 1 0 1 19.09.2023 | content.myschool.edu.ru/lesson/24899d03

(Ha mpUMepe OYUCTKH
MIOBapEHHOM COJN)»

-b537-43db-bef1-5de8204cefdS




https://academy-
content.myschool.edu.ru/lesson/4d02584c-

6 ATOMBI 1 MOJIEKYJIBI 19.09.2023
€19a-4165-9710-bfce8d7f3eel
XUMUYECKHAE DIIEMEHTHI. https:/academy-
7 3naxu (CHMBOTBI) 26.09.2023 content.myschool.edu.ru/lesson/4d02584c-
XUMUUCCKIX SIEMEHTOR €19a-4165-9710-bfce8d7f3eel
2 [IpocTeie n cnoKHBIE 26.09.2023
BEII[ECTBA
https://academy-
9 ATOMHO-MOJIEKYJISIPHOE 03.10.2023 content.myschool.edu.ru/lesson/1f6414bc-
Yy4CHHC b7a4-4€e73-a823-e95db002d259
https://academy-
3aKOH NOCTOAHCTBA content. myschool.edu.ru/lesson/08187608
CcOCTaBa BEIICCTB. -02b3-4¢05-b334-90c71cdd824b
10 Xumuaeckas opmysa. 03.10.2023
BanentHoCcTE aTOMOB
XAMHYECKUX DJIEMEHTOB
OtHOocUTenbHasg aTOMHAas https:/academy-
11 Macea. OTHOCHTEIBHAS 10.10.2023 content.myschool.edu.ru/lesson/7e6f61de-
MOJEKYIIAPHAs Macca S5ea6-46d{-82b6-e5c6ed877a09
MaccoBast JouLs https://academy-
12 XUMHYECKOTO SIEMEHTA B 10.10.2023 content.myschool.edu.ru/lesson/527c¢f9e7-
COEHHEHIH 1c21-49a4-866c-9¢20f0al585¢e
13 KonuuectBo BelecTna. 17.10.2023 https://academy-

Mons. MossipHas Macca

content.myschool.edu.ru/lesson/38e680fe-




524d-472d-a431-935b8a51848a

dusnueckue n

https://academy-
content.myschool.edu.ru/lesson/f8cbb6a2c-

14 XUMUWYECKUE SIBJICHUS. 17.10.2023
XuMHecKas PeaKs 5e34-41ce-8bc6H-388580667143
[Ipu3Haku u ycnoBust https://academy-

15 MPOTEKAHHS XHMHUUECKHX 24.10.2023 content.myschool.edu.ru/lesson/4da7eble-
peaKtit c088-42e8-ael4-bfYac9al67ed
3aKOH COXpaHEHHs MaCCHI https://academy-

16 BelecTs. XIMIIECKHe 24.10.2023 content.myschool.edu.ru/lesson/b72d5bbf-
ypaBHeHMs 065¢c-4¢c51-be9d-56349d4e4f7a
BrrunciieHus koaudecTsa, https://academy-

17 MAcChl BEIICCTBA 110 31.10.2023 | content.myschool.edu.ru/lesson/dea9b4e0-
YPaBHCHUAM XHUMHYCCKUX €670-468d-be30-b8425795b880
peakuui
Knaccudukanus https://academy-

XUMHUYECKUX PEAKIIUiA content.myschool.edu.ru/lesson/b5cbbe71-

18 (coenuHeHys, 31.10.2023 | 093e-492d-be67-c766a95bc03d
pasNoKeHUs, 3aMEIICHNUS,
oOMeHa)

M. B. JlomoHOCOB — https://academy-

o YUEHBIH-SHIHKIOTIETCT. 07112003 content.myschool.edu.ru/lesson/e093dccf-
O0006111eHUE U 1L 4013-4242-b78a-9f426bbd9d5f
CHCTEMAaTH3aIUs 3HAHUH

20 KonTtponsnas padora Nel 07.11.2023

no Teme «BemecrBa u




XUMHUYCCKHUEC pCaKIUU»

Bo3nyx — cMech ra3os.
Cocras Bo3ayxa.

https://academy-
content.myschool.edu.ru/lesson/1d86d0c0-

21 14.11.2023
KHCIIOPOX — ICMEHT B £430-4d90-9bc3-1263746fdb06
npocroe BeuiecTBo. O30H
Dusnyeckue u https://academy-

XUMHUYECKHE CBOMCTBA content.myschool.edu.ru/lesson/1fala62d-

22 KHCIIOPO/ia (peaKkiun 14.11.2023 | 1a6b-4a2a-b0d2-094227d15a70
OKHUCIICHUS, TOPEHHE).

TTousarue 00 okcumax
CriocoOsI moTydeHust https://academy-
KH1cJopozia B content.myschool.edu.ru/lesson/8ceac680-

23 nabopaTopuu 1 21.11.2023 | 8e78-467e-9583-7ac88ba934e3
MIPOMBIIIIJIEHHOCTH.

[Ipumenenue kuciopoaa

Tennoso#t s pext https://academy-

XUMHHCCKON pCaKiHH, content.myschool.edu.ru/lesson/9eb6aS556-
TIOHATHE O 26cd-4113-b6df-cd534e62b05e

24 TEPMOXUMHUYECKOM 21.11.2023
ypaBHEHUH, IK30- U
SHI0TEPMHUECKUX
peaxkuusax
Tomnmuso (HedTh, Yroib U htps:/academy-

s MeTaH). 3arpasHeHHe 28112023 content.myschool.edu.ru/lesson/8ceac680-
BOBIIYXa, CII0COGHI €ro AL 8e78-467e-9583-7ac88ba934¢3
MpeI0TBpAIllCHUS

26 [IpakTiueckas pabota No 28.11.2023 | https://academy-




3 no teme «llonyuyenue u
coOupaHue KHCIopoaa,
HU3yYECHHUE E€r0 CBOMCTB)

content.myschool.edu.ru/lesson/58cce711-
1b81-4d4a-8e80-27e051fcadt0

Boaopon — aneMeHT u

https://academy-
content.myschool.edu.ru/lesson/54£51078-

27 IIPOCTOE BEILLECTBO. 05.12.2023
e —— dbab-48a7-9aed-e50512952959
duznueckue u https://academy-

73 XUMHUYECKHE CBOMCTBA 05.12.2023 content.myschool.edu.ru/lesson/54£51078-
BoJopona. [Ipumenenue dbab-48a7-9aed-e50512952959
BOJIOpOJIA

https://academy-

79 [TonsiTe 0 KHUCIOTAX U 12.12.2023 content.myschool.edu.ru/lesson/565f0aac-
COJISIX €363-4e13-8724-¢7d83828b4el

https://academy-

30 Cnoco6bl nosry4eHus 12.12.2023 | content.myschool.edu.ru/lesson/d1760e9c¢-
BOJOpOAa B 1abOpaTopHu 4d36-49b3-b1£5-c6e5¢a20389
[IpakTrueckas padota Ne https://academy-

31 4 o teme «llomyuenue u 19.12.2023 content.myschool.edu.ru/lesson/d1760e9c-
cobupaHue BOJI0po/a, 4d36-49b3-b1f5-c6e5ea20389
W3Y4EHHUE ero CBOMCTBY

https://academy-

3 MonspHblii 00bEM ra3os. 19.12.2023 content.myschool.edu.ru/lesson/e9564d05-
3akoH ABOraapo abea-455d-9367-3a872d0dec7b
Brruncienus o0béma, https://academ

33 KOJIM4YeCTBa BellecTBa 26.12.2023 DS: Y

rasa 1o €ro u3BECTHOMYy

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




KOJIMYECTBY BEIIECTBA
i 00bEMY

€670-468d-be30-b8425795b880

Beruucinenus 006EM0B
ra3o0B 10 yPaBHEHUIO

https://academy-

34 26.12.2023
Sjigg:igf;{i?:e content.myschool.edu.ru/lesson/13556db3
o -1863-4d5e-b13f-bc4a01{8fa9b
OTHOIIIEHUH Ta30B
DsIaecKie i https://academy-
35 XAMHYECKIE CBONCTRA 09.01.2024 content.myschool.edu.ru/lesson/399b02d8
BOLIEI -b3b7-4d17-bac6-e088e08be8c5
https://academy-
36 CocraB 0CHOBaHHIA. 09.01.2024 content.myschool.edu.ru/lesson/658d977a-
[TonsTre 06 nHaKMKAaTOpPaxX 29ec-4e14-9bd1-cdfdd073cd59
Bopa xak pacTBOpuUTENb.
HachiimeHHbIe 1 https://academy-
content.myschool.edu.ru/lesson/a96f9a30-
37 HeHachIennbe 16.01.2024 | eb66-4724-8171-eda3c49b3d62
pacTBopel. MaccoBas
JIOJIS BEIIECTBA B
pacTBope
[IpakTrueckas padota Ne https://academy-
5 TIo Teme content.myschool.edu.ru/lesson/ab9825ce-
«IIpuroTonicaue 7a20-40e7-8294-ad 1¢5bcd41ab
38 pacTBOPOB C 16.01.2024
OIIpENENEHHON MAacCOBOM
JI0JIEH paCTBOPEHHOTO
BEILIECTBAY
39 KonTtpomnsnas pabota No2 23.01.2024 | https://academy-




o teme «Kucnopon.
Bopopoxa. Bona»

content.myschool.edu.ru/lesson/6ela27ct-
e0fb-441b-98e7-db66df55€eaeca

OKcHapl: COCTaB,

https://academy-
content.myschool.edu.ru/lesson/b77198d7

40 KIacchpuKars, 23.01.2024
HOMCHKJIaTypa -0ff1-43ff-9afa-a217fbd49451
Homyuenne u https://academy-

41 XHMHYECKHE CBOHCTBA 30.01.2024 | content.myschool.edu.ru/lesson/b77198d7
KHCIIOTHBIX, OCHOBHBIX -Off1-43ff-9afa-a217bd49451
aM(pOTEepHBIX OKCHJIOB
OCHOBaHUS: COCTAaB, https://academy-

42 KIaccuuKarms 30.01.2024 | content.myschool.edu.ru/lesson/704{2053-
HOMEHKJIATypa ba7d-4e88-9240-ec5047c3ab94
[Tony4yenue u https://academy-

43 XUMHYECKHE CBOICTBA 06.02.2024 | content.myschool.edu.ru/lesson/ed900a27-
OCHOBaHMUI 2af0-4c09-b273-a8d554826¢e6a
KuCII0THI: cocTaB, https://academy-

44 KnaccuuKanys 06.02.2024 | content.myschool.edu.ru/lesson/8a745728-
HOMEHKJIaTypa b0c2-4fd7-a4b5-a53a03aa57bb
[Monyuenue u https://academy-

45 XUMHUYECKHE CBOMCTBA 13.02.2024 | content.myschool.edu.ru/lesson/e5512262-
KHCJIOT 5951-4dc0-9449-c580929fc13d
Conn (cpenmne): https://academy-

46 HOMEHKJIAaTypa, CIocoObl 13.02.2024 content.myschool.edu.ru/lesson/ba634702-

MOJIy4YEHHS, XUMUYECKUE
CBOICTBa

£7€9-4ba2-aaS{-1bd600b01{80




[IpakTudeckas padora Ne

https://academy-

6. Pemenne content.myschool.edu.ru/lesson/1a488696-
OKCHCPUMCHTAIILHBIX 3112-4ddc-b835-fa0ct807a743

47 3a7a4 [0 TEME 20.02.2024
«OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COeIUHEHUIN))

I'eHeTnyeckas CBS3b https://academy-

i MESKITY KIIACCAMI 20.02.2024 content.myschool.edu.ru/lesson/bf759331-
HEOPrAHMIECKHX V2. f74c-45af-8de9-45825e060659
COeqUHEHNN

https://academy-

49 O06o0mmenne u ) 27022024 | content.myschool.edu.ru/lesson/bf75933f-
CHCTEMAaTU3alHs 3HAHUH f74c-45af-8de9-45825e060659
KonTposbnas padora Ne3 https://academy-

“ 116 Teme "OCHOBHELE -~ content.myschool.edu.ru/lesson/48027c6a-
KIIACCHI HEOPTAHHTIECKEX V2. b989-4418-a53a-f01052258532
coequHeHun"

[TepBbie NONBITKH https://academy-
KJ1accu(uKanuu content.myschool.edu.ru/lesson/4d3fb871-

51 XMMHYECKUX 3JIEMEHTOB. 05.03.2024 | p36f-4¢15-9178-1€95ab89c35f
[TonsiTue o rpymnmnax
CXOJIHBIX DJIEMEHTOB
Ilepunoarueckuit 3aKOH U https://academy-

52 Ileproauueckas cucrema 05.03.2024 content.myschool.edu.ru/lesson/edd298d0-

XHMHYECKUX DJICMEHTOB
J. Y. MeHnaeneeBa

0587-4343-b208-be652591722d




[Iepuonsl, rpynmsl,

53 12.03.2024
MTOATPYIIIIBI
CrpoeHue aTOMOB. https://academy-
54 CoCTaB ATOMHBIX STEp. 12.03.2024 | content.myschool.edu.ru/lesson/62a1bb70-
N30 TOMEI 314d-4f30-986d-16e4cce4fbf4
0007104EK aTOMOB content.myschool.edu.ru/lesson/62a1bb70-
55 JIIEMEHTOB 19.03.2024 | 314d-4£30-986d- 1 6edccedfbfs
[Teproanueckoit CUCTEMBI
. . Menneneena
XapaKkTepucTHKa https://academy-
XHMUICCKOT 0 3IICMCHTA content.myschool.edu.ru/lesson/b9c49a79-
56 I10 €ro MOJI0KEHUIO B 19.03.2024 | 70f6-4ace-9394-748241abd2d0
[Tepuonnueckoii cucreme
. Y. MenneneeBa
3HaYCHHE https://academy-
IeproquyecKkoro 3akoHa content.myschool.edu.ru/lesson/62b40b66
-be96-4b38-b773-fcad2b4{0023
57 JUIS Pa3BUTUS HAYKU U 26.03.2004
npaktuku. . W.
MeneneeB — yu€HbIH,
MeAaror U rpaxaaHuH
ONEeKTPOOTPULIATENBHOCT https://academy-
58 b ATOMOB XUMUUYECKIX 26.03.2024 content.myschool.edu.ru/lesson/26704b07

9JICMCHTOB

-306f-4eea-b6cf-07ef4b45928e




HNonnas xummnyeckas

https://academy-
content.myschool.edu.ru/lesson/5d6ec675-

59 09.04.2024
CBA3b 8622-4130-ab86-3daac2be38d0

https://academy-

60 KosanenTHas nosisipaas 09.04.2024 content.myschool.edu.ru/lesson/b9aeaa8a-
XMMUYECKasd CBA3b fbac-4726-b6cc-9533c¢9813fa2

https://academy-

61 KoasnenTHas HenonsapHas 16.04.2024 | content.myschool.edu.ru/lesson/86bb4d13
XAMHAYCCKas CBA3b -c935-4a14-ba35-2e49219bd88e

https://academy-

62 CTemeHb OKHCICHIS 16.04.2024 content.myschool.edu.ru/lesson/387f490b-

5d6b-4831-b242-374c2£39102f
o — https://academy-

63 BOCCTAHOBHTEIIEHEIE 23 04.2024 content.myschool.edu.ru/lesson/5714ad33-
peaKm 9594-41d7-8448-db8b184673a0

https://academy-

64 Oxucnureny u 23 04.2024 content.myschool.edu.ru/lesson/34d1ced3-
BOCCTaHOBUTECIIN 2599-4c31-88¢3-051182cleb5b
Kontpomnbnas pabora No4 https://academy-

1o teme «CTpoeHue content.myschool.edu.ru/lesson/34d1ced

65 30.04.2024
aToMa. XuMHUYecKas 3-2599-4¢31-88c3-051182cleb65b
CBS3b»

PesepBHBIN ypOK.
66 O060011IEHNE U 30.04.2024

CHCTeMaTHU3alus 3HaHU!




PesepBHBIH ypOK.
67 O060011IEHNE U 1 0 0 14.05.2024
cucTeMaTu3anys 3HaHui
PesepBHBIl ypOK.
68 O06o0011IEHNE U 1 0 0 14.05.2024
cucTeMaTu3anys 3HaHui
OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 ITIPOI'PAMME
9 KJIACC
KognuecTBO YacoB
Ne Tema ypoka Kontpo Ipakruy Mara JJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero | JabHBIE ecKHe U3y4YeHH s o0pa3oBaTe/ibHbIE PeCypcChl
padoThbI padoThI
https://academy-
TTeproauuecKuii 3aK0H. content.myschool.edu.ru/lesson/e5
1 [Tepuonnueckas cucTeMa XUMHYECKUX 1 0 0 06.09.2023 f2e5da-8588-4081-9741-
anemenToB JI. . MenaeneeBa a3cl3edd696d
https://academy-
3aKOHOMEPHOCTH B H3MEHCHNHU CBOKCTB content.myschool.edu.ru/lesson/6e
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 06.09.2023 | 136259-0b9f-4424-9892-
HICPHOIOB 4a0d5d05ef27
Knaccudukarus 1 HOMEHKIIaTypa https://academy-
3 Heo FaHI/I‘{eC];iI/IX BeILICCTE P 1 0 0 13.09.2023 | content.myschool.edu.ru/lesson/d7
P - 7750e6-0913-4052-802a-




da9835991288

Buapl XuMHUUECKOU CBSI3U U TUIIBI

https://academy-
content.myschool.edu.ru/lesson/81

4 13.09.202

KPUCTAJUIMYECKUX PEIIETOK 3:09.2023 | f9eala-d0c5-debe-8233-
3feOef24a6fe
KonTponsnas pabora Nel no teme

5 «IToBTOpEHUeE U yriyOneHne 3HaHUM 20.09.2023

OCHOBHBIX Pa3/IesIoB Kypca 8 Kiaccay
https://academy-

] KtaccndHKAITHS XHMHIECKHX PEaKITHii 20.09.2023 content.myschool.edu.ru/lesson/73

10 Pa3IMYHBIM [IPU3HAKAM o cfefbd-cfb6-4e9f-992d-
a32958ee6bfb
https://academy-

TonsTHE O CKOPOCTH XMMHYECKOH content.myschool.edu.ru/lesson/66

7 peakuuu. IToHsATHE O TOMOTE€HHBIX U 27.09.2023 | 256d83-2d71-4b3a-ab7b-
TeTepOreHHBIX PEaAKIIMIX 5da241324b8f
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH. https://academy-

. DaKTOPBI, BIHSIONIHE HA CKOPOCTH 27 00,2023 content.myschool.edu.ru/lesson/f6
XUMHUUYECKON PEaKIUU U MOJIOKEHUE o 8b3764-33e0-479{-9276-
XMUMHUYECKOTO PaBHOBECHUS 86ad5201d687

https://academy-

o OKHCITHTENbHO-BOCCTAHOBHTENBHAIC 04102023 content.myschool.edu.ru/lesson/e3
peakimn AU cSce58-baf7-46ec-b763-

69b24664990e

10 Teopus 2IEKTPOTUTUYECKON 04.10.2023 | https://academy-




mucconranuu. CUiIbHBIE U Ci1adble
3IEKTPOIIUTHI

content.myschool.edu.ru/lesson/76
ee69bb-9d12-4470-82ec-
26957b8b25¢0

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

11 HNonHble ypaBHEHUS peaknid 11.10.2023 | 9¢574b-8201-45¢0-a397-
18505ac007ec
https://academy-
XUMHYECKHE CBOMCTBA KHCIIOT ¥ content.myschool.edu.ru/lesson/47
12 OCHOBAHUH B CBETE MpeACTaBICHUI 00 11.10.2023 | 46af1b-698a-4050-8872-
ANEKTPOJUTUUECKON JUCCOIHAITIT a5372d5ab4dae
https://academy-
XHUMHYECKHE CBOKCTBA CONCH B CBETE content.myschool.edu.ru/lesson/e7
13 MpeACTaBICHUH 00 AIEKTPOIUTHUECKON 18.10.2023 | 3pa987-f351-4d05-a264-
IHUCCOLMAIIAT 0ba2341491fd
https://academy-
content.myschool.edu.ru/lesson/c7
14 [TonsiTue o ruapoIM3e colieit 18.10.2023 | 318b9d-2aae-4bc2-89e8-
2103e0868c46
15 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 25.10.2023
https://academy-
6 TpakTideckas paGota Ne 1. «Permerue 25102023 content.myschool.edu.ru/lesson/22
SKCIIEPUMEHTAIBHBIX 34 o bet6efd-b011-429b-b0d0-
a6782513e849
17 KonTtponpsHas padota Ne2 o teme 08.11.2023 | https://academy-




«ONEKTPOJIUTUYECKAS TUCCOLHALIMSL.
XUMHYECKUE PEAKLIUU B pacTBOpax»

content.myschool.edu.ru/lesson/00
72cdc7-ac1d-44dd-89c7-
9f1d1eb70b20

OO61ast XxapakTepuCTHKA raJOTreHOB.

https://academy-
content.myschool.edu.ru/lesson/b6

18 XUMHYECKUE CBOMCTBA HA TIPUMEPE 08.11.2023 | 086edd-e33e-499f-8ce6-
XJiopa eb946e07acde
https://academy-
Xnoposogopoa. ConsiHas KUCIOTa, content.myschool.edu.ru/lesson/64
19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, 15.11.2023 | fd0e7e-75b9-40f7-a675-
NPUMCHECHHEC cf7e62aad0e2
https://academy-
pakruyeckas pabora Ne 2 o Teme content.myschool.edu.ru/lesson/2f
20 «TonyyeHue COJIHON KUCIIOTHI, 15.11.2023 | 356edb-24b8-48de-8807-
HU3y4YEHHE €€ CBOMCTBY» edb0b851cab9
https://academy-
Berurcnenns no ypaBHeHHsIM content.myschool.edu.ru/lesson/51
21 XUMHUUYECKUX PEAKIUH, €ClIi OJUH U3 22.11.2023 | 2d5¢£-2222-490b-8dc0-
pearecHTOB JIaH B U30BITKE f87fcc8772b6
” OO0mras XxapaKTepUuCTHUKA SJIEMEHTOB 22 11.2023
VIA-rpynnsl
https://academy-
AIIOTPOIIHBIE MOAHU(HKALMH CEPBL. content.myschool.edu.ru/lesson/f9
23 Haxosxenue cepsl 1 €€ coeIMHEHUH B 29.11.2023 | 2e37¢9-e326-4195-b341-

pupoae. XMMUYECKHE CBONCTBA CEPHI

a61e3e2490d3




CepoBojiopo, cTpoeHHe, (PU3HUECKUE U

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

24 IMII6CKIE CBOfiCTRA 29.11.2023 | 25ba95-73b0-44d5-9db8-
Oce613a77bas
https://academy-
Oxcnppt cepsl. CepHast KHCIOT, content.myschool.edu.ru/lesson/d4

25 (u3nueckue 1 XMuMHUYECKHE CBONCTBA, 06.12.2023 | c05dbf-2615-4c45-9a39-
NPUMCHCHHE 622664355136
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIIICHHOTO Crtoco0a https://academy-

. [Ny UCHHs CEPHOMN KHCIIOTHL 06122023 content.myschool.edu.ru/lesson/95
XUMHUYECKOE 3arps3HEHUE 88fc67-1413-4346-b2cc-
OKpYXKaIoIIen cpeibl COSAMHEHUSIMHU 8ecS4cl6bbal
cephl

https://academy-

7 BrramciieHne MaccoBoit 10JIM BEIXOAA 13.12.2003 Z?g‘;:;;’gﬁ;:bl_iiggﬂ lesson/bd

MPOAYKTA PEAKIINH
ff9710eea806
OO6mras XxapakTepuCTHUKA SJIEMEHTOB https://academy-

- VA-rpymisL. A30T, pACTIPOCTpAHEHHE B 13 129003 content.myschool.edu.ru/lesson/7d
npupojie, GU3NIECKUe U XUMHICCKUE T 4d7a30-3c8e-4ead-a5b0-
CBOCTRA c9cf/c36a42f

https://academy-
AmMMHaK, ero GpusnIecKue u content.myschool.edu.ru/lesson/4e

29 XUMHUUYECKUE CBOMCTBA, MOJyYCHUE U 20.12.2023 | pd4383-2a33-401d-bb2b-

NMPHUMCHCHUC

77902435d54d




[Ipaktuyeckas padora Ne 3 o reme

30 «[lonydyeHne aMmMuaka, U3y4eHuUeE €ro 20.12.2023
CBOUCTBY
31 A3oTHas KI/ICJIOTE\lJ, e€ pusndeckue u 27 12.2003
XUMHYECKHE CBOMCTBA
Hcnons30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATBbHBIX
32 yaoOpeHui. XMMHUECKOe 3arpsi3sHeHUE 27.12.2023
OKpYKaroIlel Cpelibl COCTMHEHUSIMU
asora
https://academy-
Docdop. Oxenn pocdopa (V) 1 content.myschool.edu.ru/lesson/32
33 docdopnas xucnora, pusnueckue n 10.01.2024 | 660a47-4080-456b-2005-
XUMUYECKHNE CBOMCTBA, MOTYUCHUE 4bcd77563aal
https://academy-
Vicrnioms3oBane GocdaTos B KadecTse content.myschool.edu.ru/lesson/cd
34 MHHEPAJIbHBIX YI00pEeHUH. 3arps3HeHNE 10.01.2024 e32b7e-8b4c-4d10-8889-
MIPUPOIHOM cpenbl hochaTaMu 349a85b6995b5
https://academy-
35 Yriepo, pacnpoCTpaHEHUE B IPUPOJE, 17012004 content.myschool.edu.ru/lesson/02
(br3UYecKre U XUMHUYECKUE CBOHCTBA o e87919-08b3-4195-bb96-
2b66feec4d526
. e e hitps:/academy-
36 ' 17.01.2024 | content.myschool.edu.ru/lesson/52

po0OJIeMBbl, CBSI3aHHbIE C OKCHJIOM
yraepoaa (IV)

ale7be-12¢9-4a16-8953-




4d1cec58396b

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

37 VYronbHas KUCIIOTA U €€ COJIH 24.01.2024 | 3d63f8-6e16-4cbe-bald-
4cfcf033cl4e
[IpaxTueckas padota Ne 4 o Teme https://academy-

33 "ToTy4enHe yrieKncIoro rasa. 24012024 content.myschool.edu.ru/lesson/ab
KauecTBeHHast peakius Ha KapOoHaT- o 2d6455-a0ea-4f28-8617-
ion" 07a52ad81618

https://academy-
I[TepBoHaYaIbHbBIE MOHATHS 00 content.myschool.edu.ru/lesson/57

39 OpPraHUYECKUX BEUIECTBAX KakK O 31.01.2024 | 93ab2-3852-435£-9¢34-

COCIMHCHMSX yriepoaa bal273fd9a7a
https://academy-
content.myschool.edu.ru/lesson/40

40 Kpemuuii u ero coeauHeHus 31.01.2024 | 740cc9-19ea-472e-ab4f-

ade3dad50168
[IpakTuueckas pabota Ne 5. Pemenue https://academy-

il KCTIEPUMEHTATHHBIX 3314 TT0 TEME 07022024 content.myschool.edu.ru/lesson/54
«BaxxHelme HeMeTalIbl U UX o 2tbaed-bed1-463f-a28-
COCTHHEHAD ec775877b977
KonTtponsHas pabora Ne3 mo teme https://academy-

42 «BaxkHeln1e HeMeTauIbl U UX 07.02.2024 | content.myschool.edu.ru/lesson/d9

COCAUHCHU A

ed76cc-4eed-488b-aabl-




dacfb9883eda

OO01as XxapakTepUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJUIOB.

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

43 Merammueckas CBA3b U METAJUIMYECKAS 14.02.2024 | 09883 1-e7b6-4fa5-8743-
KPUCTA/UINYECKasl PELIETKA. 6¢cc446e18abb
dusnyeckue cBOUCTBA METAJLIIOB

https://academy-
XHUMHUYECKHE CBOMCTBA METAILJIOB. content.myschool.edu.ru/lesson/90

44 DNEeKTPOXUMHUYECKUHN Psifl HAPSHKEHUIM 14.02.2024 | 2445¢5-6df5-418a-ba03-
MCTaJlJIOB 67calf76f1a3
OO6mme cnocoObI MOTYISHHS METAJIOB. https://academy-

45 Cruansi. BEMHCIEHHS IO YPABHEHHAM -~ content.myschool.edu.ru/lesson/08
XUMHUYECKUX PEAKIIUi, €CITU OJIMH U3 . c4849b-39a4-477e-al90-
peareHTOB COJICPKUT MPUMECH 91167¢118674

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

46 [TonsiTue 0 KOPpPO3UK METAIIOB 21.02.2024 | 110449-569d-4da7-8¢18-

2474aed96fdf
https://academy-
content.myschool.edu.ru/lesson/7d

47 Illenounblie METaAJIIbI 28.02.2024 | 3e8ebb-1fad-4bfa-a855-

1d970d213a82

48 Oxcupl U THIPOKCHUIBI HATPUS U Kallus 28.02.2024

49 IenoyHO3eMEIbHBIE METAJIbI — 06.03.2024 https://academy-

KaJBLIIUHA U MarHui

content.myschool.edu.ru/lesson/38




098433-ea37-4eda-ac90-

64dc5857a2b4
50 Baxueiime coeqnHEHUA KaJIbIAA 06.03.2024
51 O00011IeHNE U CUCTEMATH3ALMS 3HAHUH 13.03.2024
https://academy-
5 HECTKOCTD BOEL H CIIOCOGHL 68 13.032024 content.myschool.edu.ru/lesson/db
yeTpaHeHus Uo. fb6fc3-eb3e-4d6c-8965-
baaaad574020
https://academy-
I[IpakTnueckas padora Ne 6 o Teme content.myschool.edu.ru/lesson/a4
53 "YKECTKOCTE BOJIBI U METOEI €€ 20.03.2024 | 452dab-4cd2-42f4-aad9-
ycTpaHeHus" ad598f68fed4
https://academy-
content.myschool.edu.ru/lesson/94
54 AroMuHUI 20.03.2024 | 5¢5e8e-3770-4396-bef8-
£110£22d14f4
AmMdoTepHbIe CBOMICTBA OKCHIA U
55 27.03.2024
TUAPOKCHIA
https://academy-
content.myschool.edu.ru/lesson/8f
56 Kemeso 27.03.2024 | 9ea2f6-5ca2-47bf-8712-
975545b3¢948
OKCHUIBI, THAPOKCUABI U COJIU XKEJIe3a hutps://academy-
57 bl THIP a 10.04.2024 | content.myschool.edu.ru/lesson/f4

(I1) u xenesa (II)

4e6ab0-fda3-4055-81ff-




a99411184bec

58 O000111eHNE ¥ cCUCTEMATH3AIMS 3HAHUIA 10.04.2024
IpakTuueckas pabora Ne 7. Pernenue https://academy-
content.myschool.edu.ru/lesson/72
59 BKCHepI/IUMeHTaJII)HI)IX 3a1a4 [0 TEME 17.04.2024 | 22b106.2d4b.4011-90bS.
«BaxxHeun1me MeTajuibl 1 UX
COETMHEHUS b24530874d0c
Berurcnenus o ypaBHEHUSM
XUMHYECKUX PEAKIIHid, eCITH OJHH U3
60 peareHTOB JIaH B U30BITKE WIIH 17.04.2004
COJICPXKUT IpUMeECH. Berauciienus
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakiuu
61 O00011IeHre U cUCcTEMAaTU3AINS 3HAHUN 24.04.2024
KonTtponbHas padota Ned4 o Teme
62 «Baxuenime MeTayUIbl U UX 24.04.2024
COEIMHEHU S
https://academy-
content.myschool.edu.ru/lesson/cb
63 Betecrsa u VATEPHATE B 15.05.2024 | 5¢£102-7c42-4fcb-a89f-
IOBCEIHEBHOM KU3HU UeJIOBEKA
580ec2234cd0
https://academy-
content.myschool.edu.ru/lesson/6d
64 XI/IMI/I‘ISCKOGVSan}IBHeHI/Ie 15052024 | 751430030 £4306-bd63.
OKpYXarollen cpebl
c982d34d1836
65 Pousib XuMuu B perieHnH 3KOJIOrMYECKUX 2 05.2004 https://academy-

npobiem

content.myschool.edu.ru/lesson/14




7344d0-7010-44ce-aba4-

9a78b85f4b44

66 PesepBHEIH ypOK. O606£ueHI/Ie u ! 5.05.2004
cucreMarusanus 3HaHUUu

67 PesepBHEIH ypOK. O606£ueHI/Ie u | 90.05.2004
cucreMarusanus 3HaHUUu

68 PesepBHbIit ypok. O606£ueHHe u | 70.05.2004
cucreMarusanus 3HaHUUu

OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

Tabsuupl: [lepruoauyeckas cucreMa XuMudeckux snemeHToB Jl. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUYECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI IJIA YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-rpedoBannii-dI'OC-0cHOBHOT0-00111eT0-00pa30BaHUs. -

Mertoaundeckoe-mocooue-aisi-yanrens. pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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