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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yjabTaTaM OCBOEHUS OCHOBHOU
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe ¢eaepasbHOil pabodeil MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIMH MPENoJaBaHus y4eOHOro mpeamera «XuMus»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MpeACTaBICHUE O IENAX, OOIIeil cTpareruu
oOy4yeHUs, BOCHUTAHUSI W PaA3BUTUS OOYYAIOIMIMXCS CPEACTBAaMH Y4eOHOTO
npeaMera, YCTaHABJIUBACT o0s13aTeNbHOe PEIMETHOE COJIEpKaHue,
npeaycCMaTpUBaET PACHPEACICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHUE IO
pazieiiaM M TeMaM TMPOrpaMMbl MO0 XUMHH, OMNPEACISIET KOJIMYECTBEHHbIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU CoJIepKaHusl, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU €  YYETOM  MEXIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOY4YarolIuXcs, OMNpeAeisieT BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE LieJiel M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XWMHUH CIY)KHUT OCHOBOH JUisi (OPMHPOBAHUS MHPOBO33PECHHUS
o0Oy4aromerocsi, €ro MpeACcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib UrpatoT (QopMUpyeMble XHMHUEW NPENCTaBICHUS O B3aUMOIIPEBPAIICHHIX
SHEPTrUUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHUS TriI00ajbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHsI UYEJIOBEUYECTBA — CHIPHEBOM, DHEPIETHYECCKOH,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IPAaBOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealu3aliii  BO3MOXKHOCTEH IIIi  CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSITEIbHOW  Y4eOHOW  JEsTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MTOBCEAHEBHOM JKU3HU, TaK U B TPO(ECCHOHATIBHOMN NESITETbHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOT'O MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
L[ETTIOCTHOTO B3IJIsS1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00yYaroIIuXCs,



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUs B OOYyYEHHUUM XUMHUU OOECIEUMBAIOTCS CIELU(PUKOI
COolepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCS  MeJarormuecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XHUMHH Ha ONpPENeIEHHOM AdTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0011Iero 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUIUMHCS CUCTEMBI TMEPBOHAYAJIBHBIX TMOHSITUH XUMHHU, OCHOB
HEOPraHMYEeCKOM XHUMHHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHUYeCKOM XHUMUHU.

CtpykTypa coAepkaHHsl MPOTpaMMbl IO XMMHUU CPOpMHpOBaHA HAa OCHOBE
CUCTEMHOro monaxonaa Kk e€ uzydeHuto. CopeprkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TOHSATHUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OPTraHU30BaHBI 10 MPUHIHUIY
MOCJIEIOBATENILHOTO PAa3BUTHUSl 3HAHUIM Ha OCHOBE TEOPETHUECKHUX IMPEACTABICHHI
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YY4EHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUN 00 DIIEKTPOIUTHUYECKOW JIUCCOIMAIMU BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMaTPUBAIOTCA HAa OCHOBE HSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JAPYrOoMY, BBINONHSS (GYHKIUA OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XHMHU  CIHOCOOCTBYeT  (HOPMHPOBAHUIO
MPEJICTABICHUS] O XUMHAYECKON COCTABJISAIOIIECH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM TMO3HaHUsS B Hayke. M3yueHue XMMHUU MOPOUCXOAUT C NPHUBICYECHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUeOHBIX MpeaMeToB: «OKpYXKaomuid MUp»,
«buonorus. 5—7 kinacce» u «Puszuka. 7/ Kiacey.

[Ipy w3ydyeHWH XUMHUU TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUUA OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amauya ydyeOHOro mpeamMera COCTOUT B (DOPMUPOBAHUM CHUCTEMBI XUMUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHM, 3aKOHOB ¥ TCOPETUUECKUX MOJIOKECHUH,
JOCTYTHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B



MPUOOIIIEHUM K HAay4YHBIM METOJaM TIO3HAHUS TIPU M3YYCHHH BCIIECTB U
XAMHUYECKUX peakiuii, B GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWU B Y4eOHO-TIO3HABATEIbHON M y4eOHO-HCCIEA0BATEIBCKOM
AESITeNPHOCTH, OCBOCHHMM TIPaBUJ OE€30MacHOro OOpaiieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNH, KaK:

— (¢opMUpOBaHHWE WHTEIJICKTYyaJbHO pAa3BUTON JIMYHOCTH, TOTOBOW K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITENIBHOMY MPHUHITHIO PEHICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHHSs Ha CHCTEMaTHYECKOe MPHUOOIICHHE
O0yJalolMXcs K CaMOCTOSITEIIPHON MO3HABATENIIBHON ESITENbHOCTHA, HAaYYHBIM
MeTOoZlaM TIO3HAaHUA, (HOPMHUPYIOIIUM MOTHBALMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCclIoBU, CIOCOOCTBYIONINX MPUOOPETEHHUIO 00yUYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MMO3HAHUS M CaMOIIO3HAHWSA, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIHIA), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE ISt
pa3IMYHBIX BUIOB JESTCIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHANTBHOW H  €CTECTBEHHO-HAy4YHOMU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJyYEHHbIE NpPU HU3yUYECHUU
XUMHH, TPUMEHATh WX NPHU PEHIeHHH MpoOJieM B TMOBCEIHEBHON XH3HU W
TPYZOBOU AEATEIBHOCTH;

— ¢opMupoBaHHE y OOYyYalOIUXCS TYMAHUCTHMYECKHX OTHOIICHUH,
NOHUMAHUS [EHHOCTH XHUMHUYECKUX 3HAHWM HJis BBIPAOOTKH DKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IENAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEBL;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHsS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGuUis M HAMPABICHHOCTH JaTbHEHUIIETo
o0yJeHHUS.

OO0miee YMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHHUS XUMHUHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kitacce — 68 vacos (2
gaca B HeJlelm), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COIAEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeTOoAaxX MO3HAHUA B XUMHUHU. UHUCThIE BelIeCTBa U CMECH.
Cnioco0nI pa3aeneHus: cMecei.

ATOMBI W MOJICKYJIBl. XUMHYECKHE dJeMEHThl. CHUMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CIIOKHBIE BelleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyia. BaleHTHOCTh aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOcUTENbHAs aTOMHas Macca.
OtHOCuTENnbHAS MOJICKYJISIpHAs Macca. MaccoBasi 10151 XUMHUYECKOr0 JIEeMEHTa B
COCTMHEHUHU.

KomnuectBo BemectBa. Moas. MonsipHast Macca. B3auMocBsI3b KoM4ecTBa,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€tel mo dopmymnam
XUMHUYECKUX COSTUHECHUM.

du3nUecKrue U XUMHUUYECKHUE SBIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUYecKue ypaBHeHus. Kiaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMaMu oOpaleHusi ¢ JJabopaTOpHbIM O00OPYI0BAHUEM, U3yUYEHHUE M OIHMCAHHE
bU3UYECKUX CBOWMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJACHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbjJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJAbI) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) sIBJICHUM, HAOII0IeHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (pasiioKEeHUe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0 MAarHuTa, (GUIbTpOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIUSA, XpoMaTorpadus, MpoBECHNUE OUYNCTKHA TTOBAPEHHOMN
coimv, HaONIOJCHWE W  ONMUCAaHWE  Pe3yJIbTAaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHE MOZENel MOJEKyl
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopong — 3J1€MEHT W IPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopona. CrocoOsl



MOJIyYeHUsT KHUCIOpoJa B JlabopaTopud U TpombiiieHHOCTH. Kpyrosopot
Kuciopozaa B npupoae. O30H — aJuloTpoIHas MoAU(UKALUS KUCIOPOAa.

TermoBoit 3p(EeKT XUMHUUYECKON peakUuH, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arps3HCHHE
BO3/1yXa, yCWJICHUE TapHUKOBOTro 3 ekTta, pa3pyiieHue 030HOBOTO CIIOS.

Bopopon — »sneMeHT u mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupojsie, Gunyeckue MW XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kuciorsl u comnu.

Monsipabiii  00bEM  ra30oB. Pacy€Thl MO XUMHUYECKUM  YpPaBHCHHSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputelnb. PacTBOpEI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHJOB:  cosieoOpa3ytonie (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusmueckue M XUMHYECKUE
cBolcTBa OKCUI0B. [lonydyeHne oKkcuI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. ®PuU3NUYECKME U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHYECKHUE CBOMCTBa KHCIOT. Psang aktuBHoctH MeTaioB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiatypa cosneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KiIacCaMU HEOPTAHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4YECTBEHHOE ONPEAEIIEHUE COJECPKAHUSA KUCIOPOIAa B BO3AYyXE, MOIYUYCHHE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHUCJIOpOJAa, HabOIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpekpaiieHus ropeHus (mokapa), O3HaAKOMJIEHHE C o0Opa3llaMu OKCHUJIOB U
OMMCaHUWE HUX CBOWCTB, TMOJy4YeHHE, COOHMpaHHE, pPACIO3HABAHME M HU3YyUYEHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojehcTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIB30BAHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIM4YecTBOM 1 MOJb, HCCIIEIOBAHME OCOOEHHOCTEH pPacTBOPEHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJUIaMHU
(HaTpueMm M KanbleM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAIIOB),



ucclieIoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCIOT U IIENIOYEH,
u3ydeHue B3amMmojerictBus okcuaa Memu (I1) ¢ pacTBopoM CepHOM KHCIIOTHI,
KUCJIOT C METaJUIaMH, pPEeaKkUUi HEUTpalu3aluu, IOJYyYEHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METAJUIa APYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 33/lad 10 Teme «BakHeullue KIacchl HEOPraHUYECKUX
COCMHECHUN.

IHepuoagnuecknin 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. U. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHYECKUX dJeMeHToB. [loHsTHe o
IpYINax CXOJHBIX D3JIEMEHTOB (IIEIOYHBIE U IICJIOYHO3EMENIbHbIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XuMHUUECKUX 3JIEMEHTOB /1.
N.  MenneneeBa. KopoTkomepuoaHas W JJIMHHONEpUOAHAs  (OPMBI
[Tepunognueckoit cucteMbl xuMHUeCKuXx 3jieMeHTOB J[. . MenneneeBa. [lepuoasl
U rpynnbl. OUNYECKUA CMBICI MOPSAJIKOBOIO HOMEpa, HOMEPOB INEepuoja H
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX sifep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aroMoB TepBhIX 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuognueckoit cuctemnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MojoxeHuto B [lepuonnueckon cucreme JI. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMSI pajuyca aTOMOB XHUMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOAM.

3nauenue [lepuoanueckoro 3akoHa u [leprpoandeckoil CUCTEMbl XUMUYECKHUX
3JIEMEHTOB U pa3BUTUA Haykh W npaktuku. [[. . MenaeneeB — y4y€HbI U
rpaXkIaHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJjsipHas W HEMOJISIpHAs) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAsI CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl OkucIeHUs: U BOCCTaHOBIEHHS. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJICHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M WIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIUI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MexXnpeIMETHBIX CBS3€M MpU HM3yYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BAHUE KaK OOIIUX €eCTeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJUu3, CHUHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®dusuka: marepus, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: potocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdhepa, MHUHEPATbI, TOPHBIE MOPOBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi M UX
COEMHEHUII B COOTBETCTBUM C TOJIOKEHHWEM »3yeMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIIBI XMMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3U.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHNUYECKUX BEUIECTB.

Knaccudukarus XuMUYeCKUX peakiiuii Mo pa3IudHbIM MpU3HaKaM (TI0 YUCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3ddekTy, 1o
M3MEHEHUIO CTETICHENW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakiuu. [lonstue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiusix. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 xumMHuueckoM paBHoBecur. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M IOJOKEHUE XUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKIUM C  HUCIOJb30BAHUEM  METOAA
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIANA. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUIAAMHU
xumuyeckoi cBsizu. CreneHs aucconuanuu. CUiabHbIe U C1adble SJEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBHs MPOTEKaHUSI peaKIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpPAIIEHHBIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMA M CoOJIe B CBET€ MPEJICTABIEHUH 00 BIEKTPOJIUTUYECKON
nucconmanuu. KauecTBeHHbIE peakiuy Ha HOHbIL. [IoHsITHE O THIpOIN3E CONEei.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB U HEMeTauioB (Tpadura W anMasa), CI0XXHBIX BEIIECTB
(x;mopuma HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUUYECKOW peakiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIICKTPONPOBOTHOCTU
pacTBOpOB BENHIECTB, IMpollecca AUCCOLUMAIMUA KHUCJIOT, WIEeIo4Yed U cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MAaTEpUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUS  peakluii  HMOHHOTO  OOMEeHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOLIMX ~ [IPUMEPBHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKUUU
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB € IIOMOIIBI0 KAYECTBEHHBIX pEAKUUWd HAa HOHBL, pPEILICHUE
JKCIIEpUMEHTAJIBHBIX 3a1a4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHMMHYECKHME CBOWCTBA Ha MOpUMEpPE  XJopa
(B3auMoOz€iCTBUE C MeETalUlaMHM, HEMETajUulaMHu, HIeJIo4aMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHu3M 4eJoBeKa. BaxHeWline XJIOopuabl U UX
HaXO0XICHHUE B PUPOLE.

OO6miast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (pu3myeckue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XuMUYeCKue cBocTBa cephl. CepoBOOpOa, CTpoeHUE, (pu3ndecKkue u
XUMUuYeckre cBoMcTBa. OKCHIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, (QU3MYECKHE H XHMHYECKHE CBOMcTBa (00mMEe  Kak
MpEeACTAaBUTEN Kjlacca KHUCIOT W crneudduueckue). XUMHUYECKHUE pPEakilvH,
JeXalme B OCHOBE IPOMBIIIJIEHHOIO CMOco0a MOJYy4YeHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHoit KUCHOTBL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxnaeHnue ceppl U €€ COCIMHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpenbl COCAUHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, pacHpOCTpaHEHHUE B MPHUPO/IE,
dbuznUeckue U XuMU4Yeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nUecKue U XUMHUUYECKUE CBOMCTBA, MojydeHue u npumeHenue. Coiam aMMOHMS,
ux (pu3nyecKue U XUMHUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydyeHue, (PU3NYecKHue U XUMHUUYECKHe
cBoiicTBa (0OlIME Kak MPEACTaBUTENS Kiacca KHUCIOT U creuudduueckue).
Hcnonw3oBanne HUTPATOB W COJIEM aMMOHHSI B KAaueCTBE MHUHEPAJIbHBIX
ynoopeHuii. XMMUYECKOe 3arpsi3HEHHE OKPYXKalollel cpe/ibl COeMHEHUSIMU a30Ta
(KUCOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, MOYBBl M BoJOEMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gochopa, GUMIECKHUE U XUMUUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u pochopHas kucnora, GU3NIECKHE U XUMUIECKHUE CBOICTBA,
nonyuenue. Mcronb3zoBanue hocharoB B kKauecTBE MUHEPATIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka anneMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOCHHMS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTpaHEHHE B TNPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepoaa, ux
¢usznueckre W XUMHYECKHE CBOMCTBA, JIEWCTBUE HA JKUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHUE. DKOJOTUYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumnore3a rino0aJbHOrO TMOTEIJICHUS KIMMAaTa, MMapHUKOBBIM
addekr. YrompHas KuciaoTa U €€ colM, uX (Pu3nuecKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue W mnpuMeHeHue. KadecTBeHHas peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIILCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, MIUIEPUH, YKCYCHAs KUCIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEQPTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BEUIECTBAX: XKUpaX, O€lIKax, yrieBojax — U Ux
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €IUHCTBO OPraHHYeCcKUX U
HEOPTraHUYECKUX COCAUHEHUN.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONyYeHUE U
npuMenenne. CoequHeHusl KpemMHus B mnpupoge. OOmme npencraBieHus o0
okcuse kpemuusi (IV) u kpemuueBoit kuciore. CHIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. Ba)kHeilline CTpoUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEaKlMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xaromue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
rajloreHOB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJIOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, M3y4eHHUE XUMHYECKUX CBOICTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha Cyabdar-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBolicTBamMu azota, ¢ochopa W HUX COCIUHEHUH (BO3MOXKHO HCIOJb30BAHHE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MoTyUYeHue,
coObupaHue, paclo3HaBaHWME W HW3YYEHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEAKIUi HAa MOH aMMOHUSI U ¢GocharT-uoH U U3y4YeHHUE MPU3HAKOB
WX TMPOTEKaHUs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yEeHUe Mozenen
KPUCTANTMYECKUX PpEmETOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM W
YCTPOICTBOM MPOTUBOras3a, MojyuyeHue, coOupaHue, pacrlo3HaBaHUE U H3y4UeHHUE
CBOICTB YIJIEKHCIIOTO Tra3a, MPOBEJIEHNE KaueCTBEHHBIX pEeakldii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOJIYKIHUEN CHJIMKATHOW MPOMBILIJIEHHOCTH, PEIICHUE HKCIEPUMEHTATbHBIX
3a71a4 o Teme «BakaelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTaujibl 1 MX COeTUHEHUS

OO6mIast XxapakTEepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognmueckorn cucreme xumuueckux anemeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAJUIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUH  psif
HaMpsHDKeHU MeTaioB. Ou3ndyecKkue U XMMUYECKrue CBOoMCTBa MeTaymioB. OOmue
crocoObl TonyyeHus MeTawioB. [IOHSATHE O KOPpPO3UHM METAJIOB, OCHOBHbIE
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMN,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHUE B [lepruoanyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpOCHUE HMX aTOMOB, HAXOXKJICHHUE B MPHUPOJIE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U Kanus). OKCUAbI U



TUAPOKCHUABI HATpusd M Kanus. [IpuMeHeHHe WIEeIOYHBIX METAIOB U UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMH: IOJOKCHUE B
Ilepuonnueckon cucrteMe xumudeckux siemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B nipupoae. PU3nyeckrue 1 XUMUYECKUE CBOMCTBA MATHUS
U Kanblus. Baxueilue coequHEeHHUs KaiblUs (OKCHI, TUIPOKCUI, COJIH).
XKécTtkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cCHCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxoxXkJeHHE B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /.
. MengeneeBa, CTpOEHHME aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUabl, THIPOKCUIBI U conu xkene3a (I1) u xeneza
(1), ux coctaB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMyd METAUIOB M CIUIaBOB, HX (PU3HUYECCKUMHU
CBOMCTBaMH, U3Yy4Y€HHE  PE3YJIbTATOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCH[A
KaJIbLIUSI M HATpUsl C BOJOM (BO3MOXHO HCIIOJIB30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS Kejle3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BaHHWE  BHJIEOMATEpPUAIOB), IPU3HAKOB  MPOTEKaHUS
KAUYECTBEHHBIX PEaKUMi HAa MOHBI: MATHUSA, KaJblLWs, AJFOMUHUS, LIMHKA, JKEJle3a
(I u xenesa (III), meau (I1), HaOMrOMEHNE M OMKMCAHKE IIPOIECCOB OKPAITHBAHUS
IUITAaMEHU MOHAMHU HATpUsA, Kajlusig M KalblMs (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HUCCIe0BaHNE aM()OTEPHBIX CBOMCTB TMAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA IMHKA, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxkneniune
METAJUIBI U UX COCTUHEHHUSI».

XuMHSA U OKpY KaOUias cpeaa

BemecTtBa m Marepuasibl B ITOBCEHEBHOW JKHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObiTy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYKarouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nanee — [1/IK). Ponp xuMuu B pelieHUN 3K0IOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

u3yueHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTepualbl).

Mexcnpeomemunle cea3u



Peanuzanmst MeXNpeaMETHBIX CBS3€H NpU W3YYCHHUM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIMOJb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACITBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HaAOIIOACHHE,
OKCIIEPUMEHT, MOJICIIMPOBAHNE, H3MEPEHUE, MOJCIb, SBICHHE, MapPHUKOBBINA
a3 deKT, TeXHONIOTHS, MaTEPUAIIBI.

dusnka: MaTepus, aTroM, OJJIGKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH/I,
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, SJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOJAHUKH, JTUANCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAIUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWE, OWMOcdepa, PKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATSIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPAIbI, TOPHBIC IOPOJIHI,
MIOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETo
oOpa3oBaHus JOCTUTAIOTCS B XO0Ji¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOU u
BOCIIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUNUCKUMHU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHITHIMH B
oOlllecTBE TMpaBWIaMH M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT IMpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIIU3ALIUUA O0yUarOIITUXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYaromMXCs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX ILIEHHOCTHBIX OpPUEHTAMA U
pacuIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpHOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEeIWI0, MOHUMAaHUA 3HAYEHUS] XMMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHpOpMAIUCH O
MEPEIOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBONM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBa;

2) TpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M MpaBUJIaX MEXIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIe0BATeIbCKOM, TBOPYECKOW W JPYrHX  BHJAX
JESITENBbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JEATEIBHOCTU TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM NeITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHE U IIOCTYIIKM CBOMX TOBapHINEH C IO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MTOCIEACTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM pPEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTAaBIIAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX YEJIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HANPABICHHbIE HA MOJYYEHUE HOBBIX 3HAHUHU MO
XUMHUH, HEOOXOJUMBbIE MJIsI OOBSCHEHHUS HAOII0IaeMBbIX IPOIIECCOB W SIBJICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATEIbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATYpPOr, JOCTYIHBIMH TEXHHUYECCKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa3oBaHMIO, TMPOCKTHOW H  HCCIEIOBATEIHCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 >KW3HHW, OCO3HAHUE ITOCIICIACTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAMMOCTH COOJIIOAICHUST TpaBwi O€30MacHOCTH TpU  OOpalleHuu ¢
XHMHYECKUMU BEIICCTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHMS:

UHTEPEC K MPAKTHYSCKOMY M3YUYCHUIO MPOo(EeCcCHii M Tpyaa Pa3IMdHOTO POJa,
yBOXCHUEC K TPYAYy W Pe3ysbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS TMPEAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYAJTBLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHU ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCCHOHAIBHON NESITEIbHOCTH M Pa3BUTHs HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) 3K0JIOrM4€ecKOro BOCIIUTAHMS:

HKOJIOTHYECKHU IIeJIecCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MOHMMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHMYECKOMY 30pOBbIO, OCO3HAHWE IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO OBEACHUS P paboTe C BEIIECTBAMHU, & TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 37]0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJy4aeMbIe MPU W3YYCHUH XUMHH, IS
peLICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhI, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH WX pelIeHUs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHUKAaTUBHOW Y COMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMerampeaMeTHBIX pE3yJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUST MHUPOBO33pEHUST OOIICHAY4YHBIC TOHSATUSA (3aKOH, Teopus,
MIPUHIINAT, TUTIOTE3a, (PaKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JPYTOe.), KOTOPHIE
UCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHWH W3 3THX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC yueOHbIC NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETyJIATHBHBIE), KOTOpblE 0OecneunBaroT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHHUIO y4eOHOMH
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE YUeOHbIE [1eliCTBUSA

ba3zoBble JJornueckue 1ecTBus:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS] MPU OCBOCHHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUN (BBIACISATH UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHITHUSIMH), WCIOJIb30BaTh
MOHSATHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMM XUMHUYECKHUX BEIIECTB U XUMHUECKUX PEaKIuid,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICIYKTUBHBIE, [0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHUS

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIOb3yeMble B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC TPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJ JJIEMEHTa), XuMHuueckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TI03HABATEeIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEpPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3YyUaEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBble ncciiefoBarejbCcKHe JeiCTBUA.

YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TAaKXE B KayeCcTBE OCHOBBI ISl (OPMHUPOBAHUS THUIOTE3BI TIO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHNE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3allUd W TIPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONIOJaTh 3a XOJOM IpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONbITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpXkKaHUSA, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHETa), KPUTHUECKH OILEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POPMALIHIO;



YMEHHE MPHUMEHSITh PAa3JIUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX ISl BBIOJIHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHUE OMbITA B
0o0JaCTH  MCHOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTUMAIbHYIO (OpMY MpeacTaBiIeHUsI UHPOPMAIUHN U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JHharpaMMmamu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSMU;

yMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipoliecce Y4YeOHOW U
UCCJIEI0BATEIbCKON AEATENBHOCTH MH(DOPMALMIO O BIUSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA W TPAHCIOPTa HA COCTOSIHME OKpYXaloled NpUpOaHON
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe 1eCTBUA:

yMEHHS 3aJlaBaTh BOIPOCHl (B XOJe Auanora M (Wiau) IUCKYCCHM) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEJIbHON
JESTENbHOCTH B YCTHBIX W TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTAINI0
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOTo OIbITA,
1abopaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENIbCKOM  NIESITENIBHOCTH  IPU  PEIICHUU
BO3HUKAIONIMX MpOOJIeM Ha OCHOBE Y4&Ta OOIIMX HHTEPECOB M COTIACOBAHMS
no3uiui (00CyXJIeHHUs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHALIMS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHHBepPCaJIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHHE CaMOCTOSATEIBHO ONPENENATh LEIN ACSATENBHOCTH, IIJIaHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbosee d3(h(PeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U
IIO3HABATEIBHBIX 3aJad, CaMOCTOSTEIIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JECUCTBUM IIPU BBINOJHEHUHM 33aJaHUA C y4ETOM
MOJTyYEHHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW II€JIM, YMEHHE
MCITI0JIB30BaTh Y aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUH 3aaHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YJNbTATOB IO OCBOEHUIO 00S3aTEIBHOrO
COJIepKaHMsI, YCTAHOBJIEHHOTO JaHHOM QeaepaibHOM paboyell MporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYAarOIIMMUCS HAYUHbIE 3HAHUS, YMEHUS U CIIOCOObI



NeHcTBUM, creuudpuueckue s TOpeaMeTHONM o0mactu  «XUMUs», BUIBI
NEATeNIbHOCTH [0  MOJYYEHHIO HOBOIO  3HaHMS, €ro HHTEpIpETalni,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K xoHiy o0yueHus B 8 ki1acce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJaIOIIUXC YMEHUI:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHSATUW: aTOM, MOJEKYIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi OJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBAaHHUE, COJIb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEICHb
OKHCJICHUS, XUMHUYECKas peakius, KiaccuuKalus peakiui: peaxkiuu
COCMHEHUS, PEAKIUU PaA3JIOKEHUS, PEAKIUUA 3aMCIICHHS, PEaKINH
oOMeHa, HK30- U SHJOTEPMUUYECKHE PEaKIINH, TETI0BOU 2 (EKT peakium,
SAPO aToMa, JJICKTPOHHBIM CJOM aroMa, aToMHas OpOUTallb, PaIUyC
aToMa, XMMHYECKasl CBsI3b, MOJSPHAS U HETMOJsSpHAs KOBAJICHTHAs CBSI3b,
WOHHAsl CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBas JOJIs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
OPUMEHATH 3TH MOHITHUS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYI
BEILECTB U YPaBHEHNI XUMHUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTeNeHb  OKUCIEHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSAX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKON CBSI3M (KOBAJICHTHAasT H HOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMbica Ilepuommueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUWE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojiokeHus B llepuoguyeckoil cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OIHKCHIBATH M XapakTepuzoBaTh TaOmuuHyo Qopmy Ilepuonnueckoit
CUCTEMbl XUMHMUYECKUX OJJIEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpynna (b-rpynma)y, maneie u
OonbpIIMe TEPHOJbI, COOTHOCUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabnuie «llepumonnueckas cucrema XuMuueckux osnemernToB JI. U.
MenneneeBay ¢ YHCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHYECKUX 3JEMEHTOB (COCTaB M 3apsj sapa, oOLIee YUCIO AIEKTPOHOB
U pacrnpeereHre uX Mo 3JEKTPOHHBIM CIIOSIM);

KJIAaCCU(HUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEAKUUU (M0 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONUMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3TUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W  MOJIIPHYIO  MacChl
BEUIECTB, MAaCCOBYIO JOJI0O XHMHUYECKOro »dJeMeHTa 1o ¢dopmyre
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

IPUMEHSITh OCHOBHBIE ONEPAIMU MBICIUTEIBHON JNEATEIBHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KIACCHU(PHUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJIEJCTBEHHBIX CBSI3€M — 11 M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUU, €CTeCTBEHHO-HAy4YHbIE METOMbI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

clenoBaTh ~ IpaBUJiaM  [OJb30BaHUA  XMMHYECKOM  MOCYyIOW U
7a00paTOpHBIM 00OpPYJIOBAaHHEM, a TakKe IMpaBWIaM oOOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIHUSIMU MO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MAacCOBOM J0JIEW PaCTBOPEHHOTO BEILIECTBA,
IUIAHUPOBaTh M MPOBOAUTh  XMUMHUYECKHE  SKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C MOMOIIBI MHJIUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWMHYECKHX TMOHATHI: XUMUYECKUH
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIlusi, XUMUIECKas CBSA3b, TEIIOBOU d(PdeKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAs JHUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE€ pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCIIUTEb,  BOCCTAHOBHUTENIb,  OKHCJICHHE U  BOCCTAHOBIICHHE,
amiotponus, am(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAIMYECKass pemérka, KOppo3us METaIJIOB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peaklHH, TNPeAesIbHO JTOmycTUMas
xoHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
IPUMEHSATH 3TU MOHSTHUS MIPU OMMCAHUHU BEIIECTB U UX MPEBPAIICHU;
UCIIOJIB30BaTh XUMHMUYECKYIO CHMBOJIUKY JIJISi COCTaBJICHUS (HOpMYyII
BEIIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIHi;

OTIPENIECNIATh BAJICHTHOCTh U CTETNIEHb OKUCJICHUS XUMUUECKUX DJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAJJIEKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIACCy COCIMHEHUM 1o QopmysaM, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, METAJIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PAacTBOpaxX HEOPTAaHWYECKUX COCIMHEHHUH, THUI KPUCTATUITMUYECKON
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMmbici llepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHWMAaHHUE: OIHCBhIBAaTh U XapaKTEpPHU30BaATh
Tabiuunyto ¢opmy [lepuonnueckoid CUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyarh TOHSATUS «TJlaBHasg mnoArpynna (A-Tpynma)y U «1moOodyHas
noarpynmna (b-rpynma)», maneie u OoJblIMe MEPUOABI, COOTHOCUTH
0003Ha4YeHUS, KOTOpPhIE HMMEIOTCS B TMEPHOIWYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XUMHUYECKHUX
ANEMEHTOB (cocTaB M 3apsiji  sapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpesieieHie MX TI0 DJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MalblX MEPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMUCIy M COCTAaBY YYACTBYIOIIMX B pPEAKLIUH
BEIIECTB, MO TETUIOBOMY 3(D(EeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMUE W crenu(PUIecKue XUMHYESCKUE
CBOMCTBa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUSI DJEKTPOIUTUYECKOW AHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMKA HOHHOTO



oOMEHa, ypaBHCHHUS pEaklWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOU CBSI3M MEXKy BEIIECTBAMH PA3IMIHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMUYECKUX TPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJEKYSIPHYIO W MOJISIPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO J3JIEMEHTa 10 (opmyJie
COCIMHCHHUSI, MaCCOBYIO JIOJTO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEAKIINU;

coOnoaTh  MpaBWia  TOJB30BaHUS  XUMHYECKOM  mocyaol  u
7a00paTOpHBIM 00OpYyIOBaHWEM, a TaKXe TMpaBWja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIUSMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO W COOHpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIIICKHUCIIOrOo Tra3a);

NPOBOAUTL  PEAKIMH,  TOJTBEPXTAIOIIME  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS U WOHBI M3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpax HEOPTraHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIEC OIEPAIIMH MBICITUTEILHON AEATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEeMAaTU3aIlui0, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBS3€d — JIJI1 M3YyYCHHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHUe, W3MEPEHUE, MOJEIUPOBAHUE, DKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
K
Ne HaumenoBanue OJ;I;:(:C:BO DJIEKTPOHHBbIE
n/ pa3aesioB HTEM KoHTpobH Mpakruueck (undposbie)
n NMPOrpamMMmbl Bcero o0pa3oBaTeibHbIE
bIepadoThI nepadoThl
pecypchl
Pasjen 1. [lepBoHavaibHble XUMUYECKHE MOHATHSA
XUMHST — Ba)KHas
00J1aCTh €CTECTBO3HAHUS bubmiorexa [OK
11 S 0 2 https://m.eds00.ru/7£41837
" HpaKTI/IT{eCKOﬁ ttps://m.edso0.ru C
eI TCIbHOCTH
yeJIoBeKa
12 Bemmectsa u 15 1 0 bubmuorexa [IOK
' XUMHUYECKHCPEAKITH https://m.edsoo0.ru/7f41837c
Hroro mo pazneny 20
Pa3jen 2. BaxkHeililye npeacTaBuTeId HEOPraHUYECKUX BelIECTB
21 Boznyx. Kucnopon. 6 0 1 but6mmoreka IIOK
' Iousitne o6 okcumax https://m.edso0.ru/7f41837¢
29 Bonopon.Ilonsitue o 3 0 1 bubmmoreka [JOK
' KHUCIOTaxH COJAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopbl. 5 1 1 bubnmoreka [JOK
' IonsTie 060CHOBAHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bubanoreka IJOK
' HEOPTaHMIECKIX https://m.edsoo.ru/7f41837c
COCJIMHECHUH
Wroro no paznmeny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paspnea 3. Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumu4eckux djiemenTos /. U. MenpaesieeBa.
Crpoenne aToMOB. XUMHYECKasA CBA3b. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUHT




[Iepnonnueckuit 3aK0H U
3.1 [lepuonuueckas cucrema 7 bubnmnorexa [IOK
XUMITIECKIX 3IEMEHTOB https://m.edsoo.ru/7f41837c
. N.
Mengene-eBa. CtpoeHue
aToma
- XHUMHUYECKasl CBSI3b. 6 Bu6miorexa LOK
: OKMCIUTEIIBHO- httos://m.ed 17
BOCCTAHOBUTCILHEIC ttps://m.edsoo.ru/7f41837c
peaxkuuu
Uroro no pazneny 15 bubmaorexa LHOK
https://m.edsoo.ru/7f41837c
bu6anorexa IIOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOB IIOITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KonnuecTrBo yacos DJIEKTPOHHBIE
HaumeHnoBanue pa3ieiion
Ne n/m " TeanorpaMle Beero Konrpoabsn | IIpakruueck (ungposrie)
bIepadoThI nepadoThl 00pasoBaTeaLH
blepecypchbl
Pa3nen 1. BemecTBO M XUMHYeCKHe PeaKINH
11 [ToBTOpEeHue u yriayosieHue 5 1 0 bubnuoreka [JOK
' 3HAHUU OCHOBHBIX Pa3/ie/ioB https://m.edsoo.ru/7f4
Kypca 8 kiacca 1a636
12 OCHOBHBIE 3aKOHOMEPHOCTHU 4 0 0 bubanoreka ITOK
' XUMUYCCKUX PEAKIUH https://m.edsoo.ru/7f4
12636
13 DIIEKTPOTUTHYECKAS 8 1 1 bu6anorexa IIOK
' aucconranys. XuMUIecKue https://m.edsoo.ru/7f4
peaKIuu B pacTBOpax 12636
Uroro no pazneny 17
Pa3nena 2. HemeTasibl M MX COeTMHEHU A
OO6mas xapakTepuCTUKA bubmuoreka [IOK
2.1 4 0 1
XUMHUYECKUX3JEeMEHTOB VIIA- https://m.edsoo.ru/7f4
rpynnsl. ['anorenst 13636
OO611ast XxapakTEPUCTHKA XUMHUYECKUX BuGmuorexa LIOK
2.2 51eMeHTOB VIA-rpymmsl. 6 0 0 _
Cepa 1 edcoc e https://m.edsoo.ru/7f4
12636
OO0mrast XapakTepUCTHKA XUMUYECKHUX
2.3 aneMeHTOB VA-Tpynmbl. A30T, 7 0 1 bubymorexa TIOK

dbochop n uxcoenUHEHUS

https://m.edsoo.ru/7f4
12636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO61ast xapakTepuCTHKA

b K
2.4 XUMHUYECKUXIIEMEHTOB [V A- 8 H6H_H0TeKa Lo
https://m.edsoo.ru/7f4
CPYHIIbL. YTIEPOA U 1a636
KPEMHHI U UX COETUHEHUSI
Uroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pasgen 3. MeTauibl 1 MX COeTMHEHUSA

3.1 OO01ue cBOMCTBA METAJLIOB 4 bub6imoreka IIOK
https://m.edsoo.ru/7f4
12636
3.2 Baxneimue MeTauibl U UX 16 BH6H.HOTeKa LOK
COCTMHCHMUSI https://m.edsoo.ru/7f4
12636
Uroro no pazneny 20
Paznea 4. Xumusi M oKpykawias cpeaa
4.1 BerecTBa u MaTepHasibl B )HU3HN 3 BH6H.H0TeKa HOK
YyeJIoBeKa https://m.edsoo.ru/7f4
12636
Hroro o pasaeny 3
PesepBHOE Bpems 3 bubnuotexa [IOK
https://m.edsoo.ru/7f4
12636
OBUIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVTAHUPOBAHHUE

nabopaTopuuH MPUEMBI
oOparieHus ¢ JIabopaTOpHBIM
000pyIOBaHHEM

https://m.edsoo.ru/ff0d2

3dc

8 KJIACC
HUcnonb3oBanue
Ne KoJu4ecTBo 4acoB IEKTPOHHbIC 0opynoBanus
uugpossbre 00pa30BaTeaILHOIO0
n/ | Temaypoka o0pa3zoBaTejibH LeHTpa
n Beer Kontpoabsn | IIpakTHyeck blepecypebl «TouKa pocra»
o bIepadoThI HepadoTbl
1 [Ipenmer xumun. Posis xumun 1 0 0 Bu6mmorexa IJOK
B JKH3HH YeNoBeKa. Tena n https://m.edsoo.ru/ffod2
BeIlleCTBA 10c
[Hudposas nadopaTopus
Releon. Jlatunkom
[TonsTHE 0 MeTOIAX bu6nuoreka IIOK TeMHepaTYPBIU
[O3HAHUS BXHUMHH . 0 0 https://m.edsoo.ru/ff0d2 (TepmonapHbIF),
27e TATYUK
TEeMIIEPATYPHI
TUIATUHOBBIM,
TEPMOMETD,
CIIUPTOBKA
[TpakTtuueckas pabora Ne 1
«ITpaBuia paboThI B 1 0 1 bubnmnoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

[Mudposas

HucTblie BeLIECTBA U Bu6mmotexa [JOK naboparopus Releon,

cmecH. Croco0s! } 1 0 0 https://m.edsoo.ru/ff0d2| AaT4nK

pasaeneHus cMecen 6ca 3JICKTPONPOBOAHO-CTH,
JAaTYUK TEMIIEPATYPBI
IUIATUHOBBIM,

IH(GPOBON MHUKPOCKOII

[Ipaktuyeckas padora Ne 2 1 0 1 bubamnoreka [{IOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

«Pazgenenue cmeceit (Ha
MIPUMEPE OUUCTKH
MTOBAPEHHOM COJIM)»

https://m.edsoo.ru/ff0d2

8c8

bu6mnorexa IIOK
6 ATOMBI U MOJIEKYJIBI
https://m.edsoo.ru/ff0d2
abc
. XUMHYECKHUE DJIEMEHTHI. bubmmoreka IIOK
3HaKu (CHMBOJIBI) https://m.edsoo.ru/ff0d2
XAMHUYECKUX DJIIEMEHTOB be8
8 [IpocThie U CcIOKHBIEC BEIIECTBA bubmmorexa TIOK TIpuGop ans
https://m.edsoo.ru/ff0d2  omnbIToB ¢
abc AIEKTPUICCKUM
TOKOM
bu6anorexa IIOK
9 ATOMHO-MOJICKYJISIPHOE
https://m.edsoo.ru/ff0d2
y4YeHUE
ds0
3aKOH IMOCTOSHCTBA COCTaBa
10 BEILIECTB. XUMUUYECKAS bubimoreka [IOK
bopmyna. BaneHTHOCTE https://m.edsoo.ru/ff0d2
aTOMOB XUMHYECKHUX gae
2JIEMEHTOB
" OTHOCI/(I)TenLHaﬂ aTOMHas Bumorexa LIOK
Maccea. LUTHoCHTe b A https://m.edsoo.ru/ff0d3
MOJICKYJISIpHAs 23c
Macca -
12 MaccoBas gous bu6anorexa [IOK

XHUMHYCCKOI'0O2JICMCHTA B
COCIMHCHUH

https://m.edsoo.ru/ff0d3

50c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

KomnmuecTBO BelecTna.

bu6anorexa IIOK

13
Mons. MonsipHas macca https://m.edsoo.ru/ffod5
230
dusnueckre U XUMUUECKHE Bbu6nuorexa LIOK Hudposas naboparopus
14 _ Releon
SIBJICHUS. XMMHUYECKasi peaKIus https://m.edsoo.ru/ff0d3 Natuuk
Ifa TEMIIEPaTyphI
IIJIATUHOBBIN
15 [Ipu3Haku 1 ycnoBus bubaunoreka [IOK
IPOTCKAHHUAXUMUIECKHX https://m.edsoo.ru/ff0d3
peakuuin alé
16 3aKOH COXPAaHEHUS MacChl bubnuoreka [JOK Bechl anekTpOHHBIE

BEIECTB. XUMHYECKHE
ypaBHEHHUSI

https://m.edsoo.ru/ff0d3

b88



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

BpruncieHus KoJIM4ecTBa,

17 MACCEL bu6aunorexa LIOK
BelIeCTBa 110 gttps://m.edsoo.ru/fdeS
ypaBHCHUSAM 708
XUMHYECCKUX PEaKIIHMA
Knaccudukanys XuMUIeCKux
18 peakiuil (CoenuHeHus, EH@I_T/OTGI? HOK/ 03
pa3lioKEeHUs, 3aMeICHHUSI, f;TS. M.eds00.1u
oOMeHa) 154
19 M'“B' J}OMOHOCOB o bu6anorexa IIOK
YACHBIH™ SHIMIGTOTCAHCT. https://m.edsoo.ru/ff0d4
O0o001IeHne u 0cd
cUCTEMAaTHU3allls 3HAaHUUI T
Konrtponwuas padota Nel 1o Bubnmorexa LIOK
20 Teme
«BelwecTsa 1 https://m.edsoo.ru/ff0d4
XUMHUYECKUE PEAKITAH 290
Bo3ayx — cmech razos. [Tpubop st
21 Cocras Bo3nyxa. Kucnopon ]l?tP'[IS;I'I;I/(;:eeI:jaSCIJ_E)OI’ILf/fde4 OlIpeIeNeHNS
— DJIEMEHT UTIPOCTOE 480 L1171, : COCTaBa BO3IYXA
BemecTBo. O30H 4o€
dusnyeckne U XUMHYECKUE
9 CBOMCTBa KHCIIOpOIa bubnmnoreka [JOK
(peakuu OKUCIIEHHUS, https://m.edsoo.ru/ff0d4
ropenue). [lonstue 06 614
OKCHIaX
’3 CniocoObI moTy4eHUst Bu6morexa LIOK

KHCJIOPOJIa B
nabopaTtopuu u
MIPOMBIIIJIEHHOCTH.

https://m.edsoo.ru/ff0d4

97a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

IIpumeHenune kuciaopoaa

TemnnoBoit apdext

24 il;ﬁ::;:lgonpealcunn, bubnuoteka [JOK
https://m.edsoo.ru/ff0d4
TEPMOXUMHUYECKOM 790
ypaBHEHUHU,IK30- U o
SHJOTEPMHUYECKUX
peaKIusax
25 TomnuBo (HedTh, yroas u bubmorexa [JOK

METaH).

https://m.edsoo.ru/ff0d4
cda



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

3arps3HEHHE BO3yXa,
CHOCOOBI €ronpeA0TBpALICHUS

[Ipaktuueckas padora Ne 3 o

%6 bu6anorexa LIOK
TeMeE
«Tlonyuenue 1 cobupanie https://m.edsoo.ru/ff0d4
KHCJIOPOJ1a, U3yUCHHE €TO ae2
CBOMCTB»

27 Bonopon — sneMeHT u bubnuoteka [JOK
IPOCTOE BCIIECTBO. https://m.edsoo.ru/ff0d4
Haxosxxnenue B mpupoie ddo

28 ii;iii?;fﬂz XHUMHIHCCKHC bu6anorexa IIOK

pona.
TTpHMeHCHHE BOLOPOA g'g[gs://m.edsoo.ru/fde4

29 ITonsaTHe 0 KUCIIOTaX U COMAX bubmmorexa LHOK

https://m.edsoo.ru/ff0d5
0d2

30 Crioco0OsI MOTy4YeHUS bubnuoreka [IOK
BOZIOpO/Ia Bi1aboparopuu https://m.edsoo.ru/ffod4

ddo

a1 [IpaxTuueckas pabora Ne 4 o Bu6morexa IJOK
TeMe
«TToyueHne u cobupanme https://m.edsoo.ru/ff0d4
BOJIOPO/ia, U3YUYEHHE €TO fa2
CBOMCTBY

39 MounsipHbIii 005EM Ta30B. bubnuoreka [JOK

3akoH ABOraapo

https://m.edsoo.ru/ff0d5
42¢



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Brruncnenus 00BEMa,

33 KOJIMYEeCTBAa BEIIECTBA Tasa bubanorexa HOK
o ero H3BECTHOMY https://m.edsoo.ru/ff0d5
KOJIMYECTBY BEIIECTBA WIIH 2a0
00BEMY
Brraucinenus o0bEMOB
ra3oB II0YPaBHEHUIO bubamnoreka [{IOK
34 peaKInM Ha OCHOBE3aKOHa https://m.edsoo.ru/ff0d5
00BEMHBIX OTHOIIICHUM 708
rasoB -
35 duU3NYeCcKue u bu6anorexa IIOK

XUMHUYECKHE CBOIICTBA
BOJIbI

https://m.edsoo.ru/ff0d5
87a



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

CocTaB OCHOBaHMIA.

bu6anorexa IIOK

36
Iousitne 0buHMKATOPAX https:/m.edsoo.ru/ff0d5
9e2
Bopa xak pacTBOpHTEIb. [Mudposas nadbopartopus
Hacpimennsie u bubmorexa [OK Releon laTunk
37 https://m.edsoo.ru/ff0d5
HEHACHIIIICHHBIC PACTBOPBI. ttps://m.edso0.ru TEMITEpaTyphl
Maccosas o b40 MJIATUHOBBIN, ITU(GPOBOIA
BEII[ECTBA B PACTBOPE MHUKPOCKOIT
[Ipaktuueckas padora Ne 5 o [udposas naboparopus
38 TeMe bubmmoreka IIOK
«[IpurorosneHue https://m.edsoo.ru/ffod5 ~Releon laraux
eba
pacTBOPOB € - ONTHYECKOH IIOTHOCTH
ONPEICIIEHHON MacCCOBOM
oJien
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas padora Ne2 o bubamnoreka [IOK
TEME https://m.edsoo.ru/ff0d6
«Kucnopoxa. Bonopoa. Bona» 342
40 OKcubI: COCTaB, bubmuoreka [IOK
Knaccuukamys, https://m.eds00.ru/ff0d6
HOMEHKJIaTypa 64e
IT
n OJyHeHHE 1 XHMHYECKHE Bu6miorexa LOK
CBOMCTBA KUCIOTHBIX, httos://m.ed 1046
OCHOBHBIX HaM(OTEPHBIX 6 4DS' M.£C500.1U
OKCHJIOB SRS
49 OcHoBaHus: COCTaB, bubmmoreka [JOK
Kaccudukans, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 7ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

[Tonmyuenue u

bu6aunorexa LIOK

[udposas nabopaTopus
Releon

43 XAMUYECKHE CBOWCTBA https://m.edsoo.ru/ffode ~ AlaTiuk pH, nosarop
OCHOBAHMIA 7ca o0beMa KHUIKOCTH ,
OropeTKa, 1aTuynK
TEMIEPATYPHI
[JIATUHOBBIH, JaTYNK
JTaBJICHUS, MAaTHUTHAs
MeIIaJIKa
44 Kucnotsr: cocras, Bu6mmorexa IJOK
Knaccupuranus, https://m.edsoo.ru/ffOdf
HOMEHKJIaTypa 0?2
45 [Tony4yeHnre u XuMu4eCcKue bu6anorexa IIOK Ludposas nadoparopus

Releon



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

CBOWCTBA KUCJIOT

https://m.edsoo.ru/ffOdf
ee2

Jatuuk pH,

uudpoBoi
MHUKPOCKOTI

Conu (cpennue):

bu6anorexa LIOK

[MudpoBoit MUKPOCKOIT

4
° HOMEHKJIATYpA, CIIOCOOE! https://m.edsoo.ru/00ad
MOJTyYEHHUsI, XUMUUECKHE 9474
cBolicTBa -
[Ipaktuueckas padora Ne 6.
Pemenne bu6anorexa IIOK
47 OKCIICPUMCHTAJIbHBIX 3a1a1 https://m.edsoo.ru/00ad
1o TeMe «OCHOBHBIC KJIACCHI 9b7c
HEOPTaHUYECKUX -
COeIMHEHUI»
I'enernueckas CBSI3b
48 MEXY KJIaCCaMH brbnmorexa LIOK
HEOPraHMYecKHX https://m.edsoo.ru/00ad
COeIMHEHNN 9a50
49 O6o0uenue u } Bubnuorexa [IOK
cucTeMaTn3allns SHaHMH https://m.edsoo.ru/00ad
9cb2
50 KonTtponwsnas padora Ne3 o Br6morexa LIOK
TeMe
"OCHOBHBIC KIIACCHI https://m.edsoo.ru/00ad
HEOPraHUYECKUX 9ela
coenuHeHnuin"
51 [TepBbIe NONBITKU Bubmorexa [IOK

KJIacCU(PUKAITUU XUMHUIECKUX
yiemMeHToB. [lousarue

O Irpynmax CXoJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad
9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuit 3aK0H U

[lepuonuueckas cucrema bubmmorexa [IOK
52 https://m.edso0.ru/00ad
XUMHUYECKUX IEMEHTOB ttps://m.eds00.ru/00a
1.1 as2c
MenaeneeBa
bu6anorexa [LIOK
53 [Tepuoabl, TPyHIIbI, ITOATPYIIIHI
P b b https://m.edsoo.ru/00ad
as2c
54 Crpoenue aToMOB. but6mmoreka IIOK

CocTaBaTOMHBIX SAEP.
N3oTomnsl

https://m.edsoo.ru/00ad
a342



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHne 2neKTpOHHBIX

bu6aunorexa LIOK

95 | obGonouek
ATOMOB SIIEMCHTOR https://m.edsoo.ru/00ad
ITepuonnueckoricucteMst /1. abbc
N. Menaeneena
XapakTepucTHKa
56 XUMHYECKOTr0 3JIEMEHTA I10 bubmorexa [OK
ero OTOKEHIIO B https://m.edsoo.ru/00ad
Ilepuonnueckonr cucreme aB24
. W.
MeneseeBa
3nauenue [lepuoandeckoro
57 3aKOHA IS pa3BUTHUS HAYKU U Bubnmorexa [IOK
npaxtuky. JI. M. Memenees https://m.edso0.ru/00ad
— YYEHBIH, ag6e
IeIaror ¥ rpakJaHuH
58 DJIEKTPOOTPHUIIATEILHOCTD Buommorexa LIOK
aTOMOBXMUMHICCKUX https://m.edsoo.ru/00ad
3JIEMEHTOB aabg
[Mudposas mabopartopus
59 HoHHasg XuMHueckas CBI3b bubmmorexa [OK ReleonJlarunk
https://m.edsoo.ru/00ad TeMIepaTyphI
ac34 IJIATHHOBBIHN, JaTUYNK
TeMIepaTypsl
TEPMOIIAPHBIN
60 Kosasnenrras Bbu6nmnoreka LIOK
HOJsIpHA https://m.edsoo.ru/00ad

XHUMHNYECCKasa CBA3b

aab8



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBanentHas

bu6anorexa IIOK

61
HenoJApHas https://m.edsoo.ru/00ad
XUMHYECKAs CBI3b 2ab9
62 CrerneHb OKUCIICHUS Brbmaorexa LIOK
https://m.edsoo.ru/00ad
ae28
OkucnurenbHO- bubnuoteka [JOK Iadposas naboparoprs
63 Releon
BOCCTAHOBHTEJILHBIE https://m.edsoo.ru/00ad
b076 JlaTunk
peakinu E— TEeMITepaTyphI
IJIaTUHOBBIN
64 OxkucnuTenn u BH6H_HOTeKa HOK
BOCCTAHOBHTEIN https://m.edsoo.ru/00ad
b076
65 Konrtponbuas padota Ne4 1o bubnuoreka [IOK

TCMC



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpoeHne atoma. https://m.edsoo.ru/00ad
XUMHYECKasI CBSI3b» b486

66 Pe3epBHBI ypOK. 1 bubnuoteka [JOK
O6o0menre u https://m.edso00.ru/00ad
cucTeMaTH3alus 3HaHUU b33c

67 Pe3epBHBIi ypoOK. 1 bubnuoteka [JOK
O6o0menue n https://m.edso00.ru/00ad
CHCTEMAaTH3aLHs 3HAHUH 9ch2

68 Pe3epBHbIil ypOK. 1 bubnuoreka [JOK
O06o61menne u https://m.edsoo.ru/ff0d6
CHCTEMATHU3AIIMs 3HAHUH 1c6

OBIIEE KOJIMYECTBO 68

YACOB IIOITPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Koau4decTBO 4acoB

DIeKTPOHHDIE HUcnonb3oBanue
Ne Tema ypoka KoHnTpoabH IIpakTHyeck HHppoBLie 00opya0BaHMs
n/ Beer 0bpasoBaTe/bH o0pazoBaTeJbH
o bIEPAGOTHI nepadoTsl P
- blepecypchbl OroIeHTpa
"Touka pocra"
Ileproanuecknii 3aK0H.
1 [lepuopnyeckas cucreMa 1 0 0 bubmotexa LIOK
XUMUYECKUX3JieMeHToB /[. M. https://m.eds00.ru/00a
MenneneeBa dbSe
3aKOHOMEPHOCTH B
2 I/ISMGHGHI/IEI CBOICTB 1 0 0 promoreia LOK
https://m.edsoo.ru/00a
XUMHYECKUX FJIEMEHTOB db6b6
MEPBBIX TPEX MEPUOOB
3 Knaccuduxanus u 1 0 0 bubamnoreka [IOK
HOMCHKJIaTypa https://m.edsoo.ru/00a
HEOPraHUYECKUX BELIECTB db7e2
[Mudposas
4 Bu/ibl XUMUYECKOI CBS3H 1 1 0 0 bubmmorexa [IOK EZ?SE; T/j([)ap:erK
TUTTBIKPUCTATUTMYECKIX https://m.edsoo.ru/00a TeMIIepaTyphI
pemETOK dbact TJIATUHOBBIH,
JATIUK
TEMIIEpPaTyphI
TEPMOIIAPHBIN



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

KonTtponbsnas padora Nel o teme
«IToBTOpenue u yrioyoieHue 1 1 0
3HaHUM OCHOBHBIX PA3JI€JIOB
Kypca 8 kiacca»

Knaccudukanus XxuMuueckux 1 0 0 bubanoreka IIOK
PEAKIMHIIO PasTHIHbIM https://m.edsoo.ru/00a
pU3HaKaM dbch0

[ToHsITHE O CKOPOCTHU XUMHUYECKOMN 1 0 0 bubaunoreka [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

peakuuu. [lonstue o
TOMOTE€HHBIX UTETEPOrEHHBIX
peaKLMAX

https://m.edsoo.ru/00a

dbe9a

IloHsATHE O XUMUYECKOM

8 paBHOBecuU. DakTOpHI, bubnnorexa IIOK
BITUSIFOLIME HA CKOPOCTh https://m.edsoo.ru/00a
XUMUYECKOU peaKIuu u dc28c
MOJIOXKEHUE
XUMHUYECKOTO PAaBHOBECHS
[udposas
o naboparopust
KHUCIIUTEIBHO-

9 BOCCTaHOBHTEJIbHBIE PEAKITUU bubmmotexa LIOK Releon Marax
https://m.edsoo.ru/00a | 31EeKTPOIPOBOIH
dcade OCTHU, JATYUK

TEeMIIEpaTyphl
IJIATUHOBBIN,
JATYUK
pH
[Mudposas
Teopust 3MEKTPOIMTUYECKON nmaoparopus
10 nuccorpanuy. CUNbHbIE U bubaunoreka LIOK Releon Jlarunx
CI1a0bIC 3JICKTPOIUTHI https://m.edsoo.ru/00a 5 eKTPOTPOBOH
dcd68
OCTH, TaTYUK
TEMIEPATYPHI
TTATUHOBBIN
11 HNoHHble ypaBHEHHS peaKIui bubimorexa HOK

https://m.edso00.ru/00a
dd448



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

XUMHUUYECKHUE CBOMCTBA KUCJIOT U

[Hudponas

bubnuoteka [JOK
12 | ocHoBanwuii B cBeTe H naboparopust
. https://m.edso0.ru/00a | Releon Natank
MpeCTaBIeHU 00 d4d5ds
AIEKTPOTUTHICCKOM - SJICKTPOIIPOBOJIHO
CTH
JTUCCOIUALIUN
XUMUYECKUE CBOMCTBA COJICH B Ludposas
. bubmmoreka [IOK naGoparopust
13 | ceerenpesacrasnenuii 06
y https://m.eds00.ru/00a |  Releon Maruux
AIEKTPOJIUTHIECCKOMN ddsb?
JUCCOLMALIUAN - AIIEKTPOTIIPOBOTHO
CTH
14 [TonsiTHe 0 rUApONAN3E coneit bubnorexa LHOK

https://m.edsoo.ru/00a

dd9d4



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O0o0011IeH1E U

bu6anorexa IIOK

| cucrewarusanussnanui https://m.edsoo.ru/00a
ddd12
16 [Ipaktnueckas padora Ne 1. Bu6mmorexa [{OK
«PenenneskcnepuMeHTaIbHbIX https://m.eds00.ru/00a
3a71au» ddbfa
. KontponbHas pabota No2 o teme BuGmorexa LIOK
«DNEKTpOIUTHYECKAs
HCCOLMAIHS. X AMUGECKHE https://m.edsoo.ru/00a
pEeaKIuu B pacTBOPax» ddecO
18 ?aiil:;);ipamepmmm bubnuoreka [IOK
XUMHYECKHE CBOKMCTBA HA https://m.eds00.ru/00a
nIpUMepeXIopa ddfe2
XI0pOBOJOPO/I. ConsHas ndpoBas
19 KI/ICJfOTa, b XUMUYECKHE but6mmorexa [OK nua6¢())rr))ampml
CBOICTEA, OJTydeHHeE, https://m.edsoo.ru/00a Rel
MIPUMEHEHHE del04 eleonc
natuukom pH
20 [Ipaktuueckas padora Ne 2 o BuGmorexa LIOK
TEME
«TToydenue CONTHOM https://m.edsoo.ru/00a
KHUCJIOTBL, U3YYECHUE €€ de348
CBOWCTB»
Boluncnenust no ypaBHEHUSIM
21 | XMMMYECKMX PEaKuHui, ecin bubmorexa LIOK
OJIMH N3PEAreHTOB HAH B https://m.edso0.ru/00a
M30bITKE de488
99 OO01ast xapakTepuCTHKa Bubmmorexa [{OK

31neMeHTOB VIA-rpynisl

https://m.edso00.ru/00a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

de64a

[udposas
AnnotponHsle MOgUpUKALUN Jadoparopus
23 cepbl. Haxoxnenue cepsl U eé but6mmorexa [OK Releon Jlatanx
COCIMHEHUM BIIPUPO/IC. https://m.eds00.ru/00a TEeMIEPATYPHI
XUMHUYECKUE CBOWCTBA CEPBI de64a
(TTaTHHOBBIM
17 RI0 |
TEPMOIIAPHBIN
)
24 CepoBoopo, cTpoeHue, but6mmoreka IIOK

bu3nYecKue XUMUUECKUE
CBOICTBA

https://m.edsoo.ru/00a
de802



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

Oxkcuasl ceppl. CepHast KUCI0TAa,

bu6anorexa IIOK

25 bu3uYeCKre U XUMUUYECKUE
CBOWCTBA, PHMCHEHHE https://m.edsoo.ru/00a
’ dea28
XHUMHYECKHUE peakuuu,
JIeKaIne B OCHOBE
MPOMBINIJIEHHOTO  croco0a bubmmorexa TIOK
26 . https://m.edso00.ru/00a
MOJTyYEHUS CEPHOU KUCTIOTHI. dec8a
XUMHYECKOE 3arpsA3HEHUE
OKPYKAIOIIEN CPEBI
COCIUHCHUSIMHU
CephI
97 Brruuciaenue maccoBoil 4oOJIU bubmuoreka [IOK
BBIXOAAIIPONyKTa peakiinu https://m.edso00.ru/00a
dec8a
OO6mias xapakTepuCcTHKa
28 asieMeHTOB V A-rpynmsl. A30T, but6mmorexa [OK
PACTIPOCTPAHEHHE B IPHPOJIE, https://m.edsoo.ru/00a
buznueckue u deeab
XUMHUYECKHUE CBOMCTBA
AmMuak, ero GpusnvecKue u Lnpposas
29 | XuMHYecKHe CBONCTBA, bubmotexa LIOK nabopaTopns
https://m.edsoo.ru/00a Releon [atauxk
MOJy4eHUE HTTPUMEHEHUE df004
— AJIEKTPOIPOBOTHO
CTH
[TpakTrueckas padota Ne 3 mo
30 TeII)VIe P bubmmoreka [JOK

«lTonyuenne ammuaka,
M3y4YE€HUE €r0CBONCTBY

https://m.edso00.ru/00a

df180



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A3oTHasg Kuciora, eé

bu6anorexa LIOK

- (usieckne nxummIecKne https://m.edsoo.ru/00a
CBOMCTBA df306
Hcnonp3oBaHue HUTPATOB U [Hudponas
coJieil aMMOHUS B KaueCTBE nabopaTtopust

32 3 bu6anorexa ILIOK
MUHEPAJIbHBIX yIO0OPEHUH. https://m.edso0.ru/00a Releon /laTunk
XUMHYECKOE 3arpsi3HEHNE df518 AIIEKTPOTPOBOIH
OKpY’KaroIen Cpeibl OCTH

COCOAMHCHUAMHU
a3oTa



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

®docdop. Oxcun pocdopa (V) u

bu6anorexa IIOK

33 ocdopHas KHCIIOTA,
$H3$qfcme U XUMIIECKIE https://m.edsoo.ru/00a
CBOMCTBA, MOJIyYCHUE df68a
Hcnonb3oBanue ¢pocdatos B

34 KaueCTBE MUHEPAIBHBIX bubmuorexa [HOK
YI0OPEHMUIA. https://m.edsoo.ru/00a
3arps;3HEHHE IPUPOTHOMN CpeIbl dfc20
dbocharamu

e

’ https://m.edsoo.ru/00a

XUMUYECKUE dfd9c
CBOMCTBa
Oxcuasl yriepojaa, ux

36 pu3HUECKre NXUMHYECKUE bubmunorexa [IOK
CBOIICTBA. https://m.eds00.ru/00a
DKosoruyeckre npoodaeMsl, dfebe
CBSI3aHHBIE C OKCHJIOM YIJIepoja
(V)

37 | VYronbHas KucnoTa U €€ coiu bubnnorexa LHOK
https://m.edsoo.ru/00a
e006c

[TpakTtrueckas padbota Ne 4 o
38 teme "Tlonyuenue bubamnoreka [{OK

YIJICKHCJIOTO Ia3a.

KauecTBenHnas peakuus Ha
KapOoOHaT-

noH"

https://m.edso00.ru/00a
e027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

HCpBOHaanBHBIe IHOHATHUA

bu6anorexa IJOK

39 00 OpraHu4ecKux
BEILIECTBAX KaK O https://m.edsoo.ru/00a
COEIMHEHMSIX yIJIepoJa e054e
40 | KpeMHHil U €ro COeIMHEHHUS bubmmorexa IOK
https://m.edsoo.ru/00a
e080a
[Ipaktnueckas padora Ne 5.
41 | PelICHHEdKCIEPUMEHTATBHBIX bubauorexa [JOK

3aa4 I10 TEMC
«Baxxnenmue HeMeTalJIbl U UX
COCOUHCHU A

https://m.edsoo.ru/00a
e0bf2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

KonTtponbsnas padora Ne3 o teme

bu6anorexa IIOK

42 «Baxnenmune HeMeTalJIbI h Jm.ed /
o ——— ttps://m.edsoo.ru/00a
e0el8
OO61ast xapakTepucTuKa
XUMHUYECKUXIIEMEHTOB —
METAILIOR bu6anorexa IJOK
43 https://m.edsoo.ru/00a
Meramnnyeckas CBsI3b U
e103e
MeTaUInYeCcKast
KpUCTAJNINYECKas peLIETKA.
duznueckue cBoMcTBa
METaJJIOB
XHUMHUYECKHE CBOMCTBA nudposas
44 METATIOR bu6anorexa IIOK H 6(1)p
: J1adopaTtopus
DIIeKTPOXUMUHUECKUH Psift https://m.edsoo.ru/00a Rel patop
HANPSKEHUH METAIIIOB e1156 eleon/lartnk
HanpsHKEHUS
OO6mue crocoOb! MOTyYeHUs
45 MeTaiu10B. CIIIaBEL. BuGmorexa LIOK
Breruncienus noypaBHEHUSIM https://m.eds00.ru/00a
XUMHUYECKUX PEaKIUM, €CIIN e1156
OJIMH U3 PEareHTOB COACPKHUT
MpUMeCH
bu6anorexa [IOK
46 [lonsiTve 0 KOPPO3UU METAIIIOB
https://m.edso0.ru/00a
e1278
E oK Hudposas
HOJINOTEKA
47 | IllenouHble METAILTBI > naboparopus

https://m.edso00.ru/00a

ReleonlaTunk



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

e14b2 AJIEKTPOIPOBOTHO
- CTH
48 OKcuabl U TUIPOKCHUTBI bubmmoreka IIOK
HATPUs UKW https://m.edsoo.ru/00a
el4b2
[udporas
49 H_IeJIO‘IHO3eMeJ'IBHEIe bubanoreka [IOK naGoparopus
METaJlIbl —KaJabIUi 1 https://m.eds00.ru/00a | Releon JlaTank
MarHum eloes
AJIEKTPOIIPOBOTHO

CTH



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bu6anorexa IJOK

50 Baxueiimne coeTMHEHUS KaJIbIIHUs
https://m.edsoo.ru/00a
else8
O06o06mienue u
o1 CHCTEMAaTH3aIlUI3HAHU I
59 K&cTkoCTh BOJIBI U bu6anorexa IJOK
CII0COOBI e€yCTPAaHCHNSI https://m.edsoo.ru/00a
£1886
IIpakTrueckast padora Ne 6 1o
53 TGI?\/IG"}KéCTKoch BOJIbI U bubmmorexa LIOK
3 https://m.edsoo.ru/00a
METOAbBI €€ elae8
ycTpaHeHus" -
54 PN — bu6anorexa IIOK
https://m.edsoo.ru/00a
elc64
55 AmdoTepHbIe CBOMCTBA bubamnoreka [IOK
OKCHu/ia NTUAPOKCHIA https://m.edsoo.ru/00a
elc64
ndposas
56 eeso bubmuoreka [IOK 1 6(bp
https://m.edso0.ru/00a | @0OPaTOpHi
e1ds6 Releon
JlaTuuk 1aBlICHUS
57 OKcubl, TUAPOKCHUIBI U COJIU bu6anorexa [IOK
xKemesa https://m.edsoo.ru/00a
(1) m xxenesa (1) e35e6
58 O6o006menue u

cUCTeMaTHU3alA3HAHU U



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[Ipaktuueckas padora Ne 7.

59 PemenneskcnepuMeHTaIbHBIX bubnuorexa [JOK
3a/1a4 10 TeMe https://m.edsoo.ru/00a
i e3de8
«Baxueiimue MeTauibl U UX
COEIMHEHUA
Boluncnenus mo ypaBHeHUSIM
XUMUYECKUX KIIUU u
60 SO PEAKIIL CC Bubmumorexa [JOK

OJIMH U3PEarcHTOB J1aH B

U30BITKE WIH COACPKUT

npumecu. Beruncnenus

MacCOBOM J0JIM BbIXOJ1a TPOJYKTA

https://m.edsoo.ru/00a
e1750



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

peakiu
61 O06o006meHne u 1
CHCTEMAaTHU3aIMs 3HAHU I
Kontponbsnas padora Ned o teme
62 «Baxkueiinine MeTaibl 1
1 MXCOCIUHCHUS
63 BemectBa u maTepuansl B 1 bu6anorexa IJOK
TIOBCE/THEBHOH KU3HH https://m.edsoo.ru/00a
YyesoBeKa e3f50
64 XUMHUUYECKOE 1 bu6anorexa IIOK
3arps3HCHUC https://m.edsoo.ru/00a
OKpY’KaroIen cpeibl e4270
65 Ponbs xumuu B 1 but6mmoreka IIOK
pelIeHnI https://m.edsoo.ru/00a
JKOJIOTHYECKUX e4270
mpoOJieM
Pe3epBHbIi ypoOK. bubnuoreka [IOK
66 0606 1
O0OLICHHE U https://m.edsoo.ru/00a
CUCTEMATHU3aLMs 3HAHU I e0d0a
Pe3epBHbIi ypoOK. bubmuoreka [IOK
67 0606 1
OOILCHUE U https://m.edsoo.ru/00a
CHUCTEMaTH3aLNs 3HAHUU db33c
Pe3epBHbIi ypOK. bubnmnoreka [JOK
68 0606 1
o0LIeHNE 1 https://m.edsoo.ru/00a
CUCTEMATHU3aLNsl 3HAHU N doch?
OBILIEE KOJIMYECTBO 68

YACOB IIOITPOI' PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YHEHUKA

* Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I'., AKimoHepHOE 0OIIECTBO
«3narenscrBo «IIpocsemenue»
* Xumus, 9 knacc/ Pynsuruc I'.E., ®enpaman @.I°., AkuiroHepHoe 00111€CTBO

«H?:I[&TCJIBCTBO «HpOCBeLLIeHI/Ie»

METOANYECKHUE MATEPUAJIBI AJI51 YUYUTEJIA

Xumus. 3a1a4HuK ¢ "moMomHuKoM" 8-9 kiacchl: yueb.mocodue s
obmeo6pazosar.opranuzanuii/ H.H.I'apa, H..I'abpyceBa. - AkiinonepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHue»

Xumusi. TpeHUPOBOUHBIE U TTPOBEPOUHBIC pabOTHI. 8-9 Kiacchl: yuel.mocobue
st obeoOpasoBar. opranusanuii / A.M.Pageuxwuii. [IpocBemicHue
Xumus. lunakruaeckuii Matepuai. 8-9 kiaccel: yued.mocodue s
obmeo6pazoBar.opranuzanuii/ A.M.Pagenkuii. AKIIMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenre

Xumus. Pabouast rerpaas muis yuamuxcs 8,9 kinaccos. H.U.I'abpycena.
[IpocBenienue

Xumust. TeTpaab 11 1a00paTOPHBIX OMBITOB U MPAKTHYECCKUX paloT.
H.N.T'abpyceBa. Akunonepnoe obuiectBo «M3narenbetBo «IIpocBemienue

Xumus. Ypoku B 8 kiracce (mocooue mist yuutens)./H.H.I'apa , AknnonepHoe



obmectBo «M3natenbeTBo «IIpocBemenne
Xumust. Ypoku B 9 kiacce./ H.H.I'apa, Akuimonepsnoe o61miectBo «3narenscTBo

«IIpocsemienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

«Poccuiickas 3NeKTpOHHAS IIKOJIay, pa3MelleHHas Ha caite https://resh.edu.ru

cDG}IGpEUILHaSI TroCyaapCTBCHHAA I/IH(l)OpMaIII/IOHHaH CHUCTCMAa MI/IHHPOCBCIHCHI/ISI

Poccuu «Most mikomay, pa3MerienHas Ha caite https://myschool.edu.ru

denepanbHbIN HHPOPMAITHOHHBIN TopTan «Poccuiickoe oOpazoBaHue,

pasMelleHHbIi Ha caiite https://edu.ru

Poccwiickast onnaiin-muiatrgopma «Yuu.py» https://uchi.ru

Oo6pazoBatenbhas mwiathopma «Chepym» https://sferum.ru






