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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo XMMUHU Ha YPOBHE OCHOBHOT'O 0OIIero o0pa3oBaHUs COCTaBieHAa Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
MIpOrpaMMbl OCHOBHOTO oOmiero oodpasosanus, npenacraBieHHsix B PI'OC 000, a
TaKk’ke Ha OCHOBe (enepanbHONM pabodeil mporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHLEMIMK MpenojaBaHusi ydyeOHOro mnpeaMera «XuMmus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma no XxuMuM JAET MpeACTaBIEHUE O LENAX, 001el cTpaTeruu o0y4deHus,
BOCIMTAHUS W pPa3BUTHUS OOydYalOIIUXCA CpPEACTBAMU y4yeOHOro MpeaMera,
YCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJEepKaHHe, IMpeaycCMaTpuBaeT
pacrpeneneHue €ro Mo KilaccaM M CTPYKTYpUPOBAHUE MO pas3denamM M TeMam
OporpaMMbl 1O  XMMHHM, ONPEACISIET KOJWYECTBEHHBIE W KAaYECTBEHHBIC
XapAaKTEPUCTUKU COJEPKAHUSI, PEKOMEHIYEMYIO IIOCIEA0BATEIBHOCTh HW3YYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€, JOTUKUA y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4alomuXcsi, OMpEeNesieT BO3MOXKHOCTH
npenMera IS peayn3alid  TpeOOBaHWW K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMBbl HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ysibTaTaM OOY4YEHHUS XUMHUHM Ha YpOBHE IIeJIe M3ydeHUs peIMeTa
U OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHON MAESTENBHOCTH O00YyYarolerocs Io
OCBOCHHUIO YYEOHOTO COEp>KaHMUS.

3HaHME€ XHMHHU CIY)KUT OCHOBOM s  (GOpMHUpPOBaHUS  MHUPOBO33PEHUS
o0Oy4aromierocsi, ero npeJCTaBICHU 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
urparot GopmMupyeMble XUMHEH MPECTaBICHUS O B3aUMONPEBPAIIEHUAX YHEPTUU U
00 DBOJIONMHU BEHIECTB B NPHUPOJE, O MYTIX pPEIIeHUS TJI00aNIbHBIX MpodIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, IHEPreTUUYECKOW, MHUILECBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH UIsi caMOpa3BUTHS M (OPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 00111el U PYyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHWE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEH
OOyyaroUuIuxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M  HCCIEAOBATEIbCKUX YMEHHMH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON A TENbHOCTH;

3HAKOMMT CO CIIEHM(PUKON HAYYHOI'O MBIIIICHMS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOI'O
B3IUIAA HA €IMHCTBO IIPUPOJABI M YEIIOBEKA, SBIAETCS OTBETCTBEHHBIM JTallOM B
(opMUpPOBAaHUY €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4YarOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOIO OTHOLIEHUS! K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOI BKJIaJ] B IKOJIOIMYECKOE 00pa3oBaHue
00yYarOITHUXCA.



JlanHbple HampaBieHUST B OOyYEHMHM XUMHUU OOECNEeUMBAIOTCS CHEUU(UKOM
colepKaHusi ~ y4eOHOro  IpeaMeTa,  KOTOpbI  fABJISETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKHM XMMHUU Ha OINpPEAENIEHHOM 3Tare €€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMUCS CHUCTEMBbI TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOM XUMHUM M  HEKOTOPBIX  OTACIBHBIX 3HAUYUMBIX  TOHSITUU
OPraHUYECKON XUMHUMU.

CtpykTypa cojepkaHus NpOrpaMMbl IO XHMHUU CHOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOro mnoaxona K €€ mn3ydeHuro. ColepixaHue CKIAIbIBAETCS U3 CUCTEMBI
MNOHATHI O XMMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBbI MOHATUH O XUMHYECKOU
peakiuu. OO0Ge 95TU CUCTEMBI CTPYKTYpPHO OpTraHU30BaHbl MO MPUHITUIY
NOCJIEIOBATENIBHOTO PA3BUTHSl 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa J[. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XMMUU,

— YYE€HUS O CTPOEHUH aTOMa U XUMHUYECKOM CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS pacCMaTPHUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJIYUYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, PA3BUBAIOTCSA IMOCJIENOBATEIHLHO OT OIHOTO YpPOBHA K
JIPYroMY, BBIMONHSAS (PYHKIIUU OOBSICHEHHUS U MPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS
Y BO3MOYKHOCTEW MPAKTUYECKOT0 MPUMEHEHHUSI U TIOJIYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO MPECTABICHUS O
XUMHYECKOW COCTABIISIONICA HAy4YHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOM
OPUPOJbI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHHMIO U METOJIaM NO3HaHHS B
Hayke. M3yyeHue XuMuu NpoucXoUT C MIPUBJICYEHUEM 3HAHUI U3 paHee U3yUEHHBIX
yueOHbIX npeameToB: «OKkpyskaromuii Mupy, «buonorus. 5—7 knacce» u «dusnka. 7
KJIACC».

[Ipy w3ydYeHMH XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUNA OCHOB XHUMHYECKOM
HAayKd Kak 00JIaCTM COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHYECKOU IEATEITHHOCTU
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajgada y4eOHOTO
MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMHUECKUX 3HAHUN — BaKHEHUIITUX
($akToOB, OHATHI, 3aKOHOB W TEOPETUYECCKUX IMOJOKEHUN, TOCTYMHBIX 0000IIEHUN
MHPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAyKH, B MPUOOIIEHUU K HAYYHBIM METOaM
MO3HAHUS TPU U3YYCHUH BEIIECTB W XUMHUYECKUX pEaKiuii, B (OPMHUPOBAHUU U
Pa3BUTHH TMO3HABATEIBHBIX YMEHUM U WX MPUMEHEHUU B Y4€OHO-TIO3HABATEIHLHON U
y4eOHO-UCCIEIOBATENLCKON  JI€ATEIbHOCTH, OCBOCHHMU TpaBuUi  0€30macHoOro
oOpalleHus C BEIIeCTBaMHU B IOBCEHEBHOM JKU3HM.



[Ipu u3y4eHUH XMMUU HA YPOBHE OCHOBHOT'O 00IIEro o0pa3oBaHus Ba)KHOE
3Ha4YeHUE MTPUOOPETU TaKUe 1EIH, Kak:

— (hopMUpOBaHNE UHTEIJIEKTYalbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATHIO PEILICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

— HaIPaBJIEHHOCTb OOYUYEHHS HA CUCTEMATHYECKOE MPUOOIICHUE 00yUYaIOINUXCS K
CaMOCTOSITEILHOM MTO3HABATEIBLHOMN JAEATETbHOCTH, HAYYHBIM METO1aM MO3HAHMUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrnieyeHue yCclIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHNIO O0YYAIOIIUMHUCS OTBITA
Pa3HOOOpa3HOM JNeATEeIbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IUUHBIX
BUJIOB JICATEIILHOCTH,

— hopmupoBanue 061IeH HYHKIIMOHAIBHOM M €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH,
B TOM YHCJIE YMEHUH OOBSICHSTh U OIEHUBATH SBJICHUS OKPY>KAIOIIEro MUPa,
UCIIOJIB3YS 3HAHUS U OIIBIT, OJIYYECHHBIC TTPU U3YUECHUN XUMUH, IPUMEHSTh UX TIPU
pelieHny npooJieM B TOBCETHEBHOM JKU3HU U TPYAOBOU JIESATEILHOCTH;

— hopmupoBaHue y 00y4aromuxcs ryMaHUCTHIECKUX OTHOIICHHUH, TOHUMaHUS
IIEHHOCTH XUMUUYECKUX 3HAHUH JIJISI BRIPAOOTKH SKOJIOTHIECKH 1EJIECO00Pa3HOTO
MOBEICHUS B OBITY U TPYJIOBOM JESITEIILHOCTH B LEJSX COXPAHEHHUS CBOETO 3/I0POBBS
Y OKPY>KaroUIEl IPUPOJHON CPEIBIL;

— pa3BUTUE MOTHBAIUU K 00YUEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHHIO HA OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMPOdHIIS ¥ HANIPABICHHOCTH JaTbHEHIIIEr0 00yJeHHS.
OO611ee 4ynciI0 YacoB, OTBEAEHHBIX IS M3yUEHUS XUMUU HA YPOBHE OCHOBHOT'O
obmero obpazoBaHus, coctapiseT 136 JyacoB: B 8 kimacce — 68 yacoB (2 gaca B
HeJelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKAHUE OBYYEHUA

8 KUIACC
IlepBoHayaibHbIe XMMHUYECKHE MIOHATHS

[Ipenmer xumuu. Ponp XMMHUM B KU3HU 4YEJOBEKa. XHMHUs B CUCTEME HayK. Tema u
BeniecTBa. GU3NYECKUE CBOMCTBA BEUIECTB. ArperaTHoe CoCTosiHUE BelecTB. [lonsaTue o
MeTOJlaX Mo3HaHus B XUMuU. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI M MOJIEKYJIbl. XUMHYECKHE HIEMEHThl. CHMBOJIbl XUMHUYECKUX HJIEMEHTOB.
IIpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumunueckas Qopmyna. BaneHTHOCTP AaTOMOB XUMHUYECKMX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeniectB. OTHocuTenbHass aTtomHas Macca. OTHOcHUTENbHas
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KommuecTBo BemectBa. Mosnb. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MacChl U
yuciaa CTPYKTYPHBIX ©IUHMI] BemecTBa. Pacuérel 1o ¢dopmyliaM XHUMHUYECKHX
COE€IMHEHUH.

Ou3NYeCcKue U XUMUUYECKHUE SIBICHUS. XHUMUYECKas peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUs. Kiaccudukaius XUMUYECKUX
peakiuii (CoeTMHEHUs, pa3IoKEeHUs, 3aMeleHns], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYI0H, MpaBmiiaMu paboThl B 1a00OpaTOpUU U MpUEMaMH
oOparmieHust ¢ JabOpaTopHBIM OOOpPYAOBAHMEM, HM3YyUYE€HHE M OIUCaHUE (PUINYECKUX
CBOMCTB 00pa3IioB HEOPraHMYECKUX BEUIECTB, HaOmrofeHue (uU3nMueckux (IIaBlIeHUE
BOCKAa, TassHUE JIbJa, PACTHUPAHHUE caxapa B CTYNKE, KUIEHWE U KOHAEHCAUUs BOJbI) U
XUMUYECKUX (TOPEHUE CBEUH, MPOKAJINBAHUE MEIHOW MMPOBOJIOKHU, B3aUMOAECHCTBHE METa
C KHUCJIOTOH) SIBJICHHM, HAOJIOJCHUE M OIMUCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3joKeHUe caxapa, B3aUMOJEHCTBHE CEPHOM KHUCIOTHI C XJIOPHAOM Oapwus,
paznoxenue rtuapokcuna Meau (ll) mpu HarpeBaHum, B3aMMOACHCTBHE JKejle€3a C
pactBopoMm comm meau (ll), m3ydeHume cmocoOOB pa3ieieHHs: CMeCEH: C IOMOIIBIO
MarHuTa, (UIBTPOBAaHME, BBHIMAPUBAHHUE, AUCTHILIIAIMSA, XpoMatorpadus, MpoBeacHUE
OUYMCTKH TOBAPEHHOM COJM, HAOMIO/IEHNE U OMHMCAaHUE Pe3yJIbTAaTOB MPOBEICHUS OMBITA,
WUTIOCTPUPYIOLIETO  3aKOH  COXPAaHEHHS MAacChl, CO3JaHUE MOJEIEH  MOJIEKYJH
(IrapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razo. CocraB Bozayxa. Kucimoposl — 3€eMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kuciopojga B mpupoje, (pusuydeckne M XUMUYECKHE CBOMCTBA (peakiuu
ropenust). Okcuapl. Ilpumenenune kucnopoaa. CrnocoObl MOMYyYEHHUS KHUCIOpOAa B
nabopatopuu W TnpoMmbluieHHOCTH. KpyroBopor kucimopoga B mpupoge. O30H —
aJuIo0TpoIHasi MOAU(DUKALIUS KUCTOPO/Ia.



TeroBoll 3()PeKT XUMUYECKON peakuuH, TEPMOXMMHYECKHE YpaBHEHMS, HSK30- U
SHJIOTEPMHUYECKHE peaklnu. TOIIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHHE
MapHUKOBOTO 3 PekTa, pa3pylnieHue 030HOBOTO CJIOS.

Bomopon — nsneMeHT u mpoctoe BemecTBO. Haxoxaenwe BojgopoAa B NIPUPOIE,
bu3nYecKue U XMMHUUYECKHUE CBOWCTBA, MPUMEHEHHE, CIOCcOo0bl mojydeHus. KucioTel u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

@dusnyeckue cBoMcTBa BOAbl. Boxa kak pactBopurens. PactBopbl. HacwllieHHbIE U
HEHACBIIIEHHBIE PacTBOPHL. PacTBOpUMOCTH BELIECTB B BOAE. MaccoBasi 40Jisl BEILIECTBA B
pactBope. XUMHUYECKUEe CcBOMCTBA BOJbl. OCHOBaHMs. Poiib pacTBOpOB B MpHUPOJE U B
XKU3HU 4yenoBeka. KpyroBopoT BoJibl B MpUpOJiE. 3arpsa3HeHUe NpupoaHbix Boa. OxpaHa
Y OYMCTKa MPUPOIHBIX BOJ.

Knaccudukanus neopranmyeckux coenuHeHuid. Oxcuabl. Knaccudukaruss OKCHIOB:
cojieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBbIE) U HECOJe00pa3yroIIue.
Homenkiarypa okcuaoB. @uU3MYECKHME M XUMHYECKHE CBOMCTBAa OKcHOB. IlomyueHue
OKCHJIOB.

OcHoBanms. Knaccudukaruss OCHOBaHMA: IMIETOYM W HEPACTBOPUMBIC OCHOBAHMSI.
Homenkmarypa ocHoBanuii. @Duznyeckue W XHMHUYECKUE CBOWCTBA OCHOBAHMM.
[Tomyuyenue oCHOBaHUM.

Kucnorel. Knaccudukamus xucnor. Homenkimarypa xkucior. Dusuueckue u
XUMHYECKHE CBOMCTBA KUCIOT. Psag aktuBHocTH MetaiioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Conu. HoMenknarypa coneil. @u3ndeckue 1 XuMU4eckue cBoicTBa coiieil. [lomydyenue
CoJIeH.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPEACICHUE COJAEpKAHUA KHUCIOpoJa B  BO3AYyXE, IOJIyYEHHE,
coOupaHue, pacrlo3HaBaHWE W W3Y4YCHHE CBOMCTB  KHUCIOpoAa, HaOIto/IeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHMUS U IPEKPALICHUS
ropeHusi (moxapa), O3HaKOMJICHHE C 00pas3laMu OKCHUIOB M OIMCAHHE WX CBOMCTB,
MoJlyyeHue, coOupaHue, paclo3HaBaHME W HW3YYEHHE CBOWCTB BOJOpoJa (rOpEHHe),
B3auMojiclicTBue Bojopoma ¢ okcuaoM wmeau (ll)  (BO3MOXHO HCHOJIb30BaHUE
BUJIEOMATEpUATIOB), HaOMIOACHHE OOpa3oB BEMIECTB KOJIMYECTBOM |  MOJIb,
UCCIIEIOBAHUE OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MaCCOBOM J0JIEN PAaCTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBUE BOJIBI C METAJIJIAMU (HATPUEM M KasblIeM) (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIEIOBAaHUE OOPa3lOB HEOPTaHWYECKUX BEIIECTB PA3TMIHBIX
KJIacCOB, HAOJIOJIEHWE HM3MEHEHUSI OKPACKW HHAUKATOPOB B pPAcTBOpax KHUCIOT H
uiesouel, u3ydeHue BzaumojenctBust okcuga menu (Il) ¢ pactBopoM cepHO KUCIOTHI,



KHUCJIOT C METAJUIAaMU, PEAKIUN HEUTpAIU3aLNH, IOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJTHOTO METasula IPyrUM U3 pacTBOpPA COJU, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHeWIme KiIacChl HEOPraHUYECKUX COCTUHEHUI.

Ilepnoanuyeckuii 3akoH u Ilepuoauyeckasi cucrema XuMHu4ecKux diaemenTos 1. U.
MenpeneeBa. CrpoeHue aromMoB. Xumuuyeckass CBsfi3b. (OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHbIE PeaAKIUN

[lepBble TOMBITKK KJIACCU(PUKAIMU XUMHUYECKUX dJIeMeHTOB. [loHsiTHe O rpynmax
CXOJTHBIX 3JIEMEHTOB (II[EJIOYHBIE U IIEJIOYHO3EMEJIbHBIC METAJLIbI, TaJIOT€HbI, HHEPTHBIC
rasbl). DJEMEHTHI, KOTOpbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

Ilepuonnueckuit 3akoH. llepuonmyeckass cucrema Xumuuyeckux nsnemeHtoB [[. H.
MenneneeBa. KopoTtkonepuonnas u jiauHHomnepuoaHas Gopmbl [lepuoandeckoit
cucteMbl xuMuuyeckux aeMeHToB . . Menaeneesa. [lepuonast u rpynmnel. Guzndyeckuit
CMBICJI TOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJIa U TPYIIIBI HJIEMEHTA.

Crpoenue aromoB. CoctraB aTtomHbIX sifgep. W3orombl. OnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMHUUYECKUX 3yeMeHTOB llepuomuueckoit
cucrembl J[. . MengeneeBa. XapakTepuUCTHKa XHUMHUYECKOTO JJIEMEHTa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTM  M3MEHEHMsI  pajMyca  aTrOMOB  XUMHUYECKHX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETALUIMYECKUX CBOKMCTB MO TPYMIIaM U IEPUOIAM.

3nauenue Ilepuomuueckoro 3akoHa u llepuoanMyeckoil CHUCTEMBI XHMHYECKHUX
3JIEMEHTOB IS pa3BUTHS HayKH U npakTuku. [. 1. MenaeneeB — yu€HbIN U IpakIaHUH.

XuMuueckas CBSI3b. KoBanentHas (mosisipHas u HETIOJIApHAs) CBSI3b.
DIIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIC peakiuu. [Iporecchl
OKHCJICHHUS B BOCCTaHOBJICHUS. OKHCIMTEIN U BOCCTAHOBUTEIIH.

XumuuecKkuii IKcnepumenm:

U3y4deHrne 00pa3IloB BEIIECTB METAJJIOB M HEMETAJIJIOB, B3aUMOJCHCTBUE THIPOKCH]IA
IMHKa C PacTBOPaMd KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB, WLIFOCTPUPYIOMIUX
MIPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peaKIUi (TOpeHUE, PEaKIIUU Pa3IoKEHHUS,
COEMHEHUS ).

Mexcnpeomemmunie ceasu

Peanuzamuss MeXNpeaMETHBIX CBS3€M TIpM H3YyYeHUHM XHMHMU B 8  Kiacce
OCYIIIECTBIIACTCS YEPE3 MCMOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHbBIX MOHSATHUM, TaK
W TIOHSTHM, SBJIAIOIIMXCA CHCTEMHBIMHM IS OTAEIBHBIX NPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OOuue ecTecTBEHHO-HAY4YHbIE TMOHATHS: HAy4dHbId (DakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHUHTE3, Kilaccuukamus, TEPUOJMYHOCTh, HAONIOACHUE, OSKCICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPECHUE, MOJEIb, SIBIICHHUE.



®dusuka: Marepusi, aToM, OHJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHJ, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJA, DSJIEKTPUUYECKUU 3apsii, BEIIECTBO, TEI0, OOBEM,
arperaTHo€ COCTOSIHME BEIECTBa, ra3, (pu3nueckue BEIUYUHBI, CAUHUIBI U3MEpPEHUs,
KOCMOC, TIJIaHETHI, 3B€3/1b1, COJIHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadus: armocepa, rugpocdepa, MuUHEpasbl, TOPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuonnueckuit 3akoH. llepuonmyeckass cucrema Xumuuyeckux nsnemeHtoB [[. H.
MenpaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIMs, KaJbLUSI U UX COCAUHEHHUI B COOTBETCTBUM C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucteme u CTpOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XUMHUUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTALUIMYECKOW PEHIETKM U BHUAA
XUMHUYECKOHU CBSI3HU.

Knaccudukanys u HOMEHKIaTypa HEOPraHWYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3WYHbIM KjaccaM HEOPTraHUYEeCKUX COCTUHEHUM,
T€HETHYECKAas CBSI3b HEOPTAaHUUYECKUX BEIIECTB.

Knaccuduxanys XuMHYECKUX PEaKIMi M0 pa3IMYHBIM IMpU3HaKaM (110 YKCIIY U COCTaBY
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo M3MEHEHUIO CTeleHel
OKHCJICHUS XHMHYECKHUX JJIEMEHTOB, MO OOpaTHMOCTH, IO YYaCTHIO KaTaM3aTopa).
DK30- U SHJ0TEPMHUUYECKUE PEAKIIUHN, TEPMOXUMUUECKUE YPABHECHMUSI.

[TonsiTe 0 ckopocTu XuMudeckoi peakiuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakiusx. [IoHsITHe 0 TOMOT€HHBIX U T€TepPOreHHbIX peakiusx. [lonsTue o
katanuse. IloHATHE O XHMMHYECKOM paBHOBecHHU. MDAKTOPHI, BIUSAIOIIME HAa CKOPOCTH
XUMHUYECKOW PEAKIIMH U MOJ0KEHNE XUMUYECKOI0 PAaBHOBECHSL.

OKHUCIHTEIIFHO-BOCCTAHOBUTEIIBHBIC PEAKIIMU, JJICKTPOHHBIM OajlaHC OKHCIIUTEIIBHO-
BOCCTaHOBHUTEJIBHOU peaxKuuu. CocraBnienue YpaBHECHUU OKHUCJIUTEIILHO-
BOCCTaHOBUTEIIBHBIX PEAKIINI C UCTIOJIB30BAHIEM METO/Ia DJICKTPOHHOTO OanaHca.

Teopust SIEKTPOIUTUYECKOW JTUCCOLUMALMHU. JNEKTPOJUTHI U HEAJNEKTPOJIUTHI.
Katvonbl, aHuoHbl. MeXaHWU3M JAHMCCOIMAIIMK BEHIECTB C Pa3JIMUYHBIMU BHUIAMHU
XUMHU4YecKkon cBs3u. Cternenp aucconuanuu. CHibHBIE U cl1a0ble dJIEKTPOJIUTHI.

Peakuuu noHHOro 0OMeHa. Y CIOBUS MPOTEKAHUSI peaKUii HOHHOTO 0OMEHA, MOJHBIE U
COKpaIlléHHbIE MOHHBIC ypaBHEHHUs peakiuidl. CBOWCTBA KHCIIOT, OCHOBAHUM M COJIEH B
CBETE MPEJICTaBICHUM 00 JIEKTPOTUTHUECKON auccolanu. KauecTBeHHbIE peakiuu Ha
HOHBIL. [IoHATHE O THAPOIN3E CONEN.



Xumuueckuit IKCnepumenm:
03HAKOMJICHHE C MOJACIISIMU KPUCTAITMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METAJIJIOB U HEMETaJJI0B (TpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATpuUs),
HCCIIeIOBAHUE 3aBUCUMOCTHU CKOPOCTH XUMHUYECKOU PEaKIuu OT BO3CUCTBUS
pa3IUYHBIX (PAKTOPOB, UCCIETOBAHUE YIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
rpoiiecca JUCCOIMAlUU KUCTIOT, IIeJI0UeH U coliei (BO3MOKHO MCIIOJIb30BaHUE BUJIEO

MaTepuasoB), IPOBEACHUE ONBITOB, MILTIOCTPUPYIOIMIMNX MPU3HAKYU MPOTEKAHUS PEeaKIui

HOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJKa, BHIICICHHUE ra3a, 00pa3oBaHUE BObI), ONBITOB,

WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM (TOpEeHHE,
peaKIuu pa3aoKeHUs, COSJUHEHHUSI ), paCllO3HABaHUE HEOPTaHUYECKUX BEIIECTB C
MOMOIIIbIO0 KQUECTBEHHBIX PEAKIIUI Ha MOHBI, pEIICHNE SKCIIEPUMEHTAIILHBIX 3a]1a4.

HeMmeTa/ibl U MX COeTUHEHUSA
O6m1as xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIC
creneHu okucieHus. CtpoeHre u GU3NIECKUe CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB.
XUMHUYECKHE CBOMCTBA HA NMpUMepe Xjiopa (B3auMOJICHCTBHUE C METaIaMH,
HEMeTaJlJIaMu, 1ejodamu). XiiopoBoopo 1. CosiHas KUCI0Ta, XUMUYECKUE CBONCTBA,
noJiydeHue, mpuMeHenue. Jleiicterue xjaopa 1 XJ0poBOAOPOIa Ha OPraHU3M YeJIOBEKa.
Baxxneiimue XJI0puabsl 1 KX HaX0XKJICHUE B IPUPOJIE.

O6m1as xapaktepuctuka 3jeMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u pu3nueckrue CBOMCTBa MPOCTHIX BEIIECTB
— KHCJIOPOJia U Cephl. AJUIOTPOITHBIE MOJIU(DHUKAIIMN KUCTOPOa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOIOPOJ, CTPOEHUE, PUBNYECKUE U XUMUYECKHEe CBOMCTBA. OKCHUIbI
Cepbl KaK MPe/ICTAaBUTEIN KUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, GU3HNUecKre 1
XUMHYECKUE CBOMCTBA (00IIHE KaK MPEACTaBUTENS Kiacca KUCIOT U CEU(UIECKHE).
XVMMHUYECKHUE PEaKIINH, JIeKAIUe B OCHOBE IPOMBIIIIEHHOTO CII0CO0a MOTy4YeHHUS
cepHol KucnoTel. [IpuMeHenue cepHoit kKuciaoThl. Cou CEpHOU KHUCIOTHI, KAUECTBEHHAS
peakius Ha cynbdar-uoH. HaxoxaeHnue cepsl U €€ coeIMHEHUN B MpUpoae. XUMHUUECKOe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/lbl COeMHEHUSIMU CEPhI (KUCIOTHBIE TOKAM,
3arpsi3HEHHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS.

OO6mast xapakrepuctuka 3yMeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCICHHS. A30T, pacmpoCTpaHEHHUE B MpHUpoje, HU3UIECKUE H
XUMHYECKUEe CBOMCTBAa. KpyroBopoT a3zora B mpupoje. AMMHAK, €ro (QU3WYecKue u
XAMHYECKUE CBOWCTBA, MoOiydeHne W npuMmeHeHune. Coilu aMMOHUS, UX (U3HUECKHE H
XUMHUYECKHE CBOWMCTBA, NpuMeHeHue. KauecTBeHHasi peakiys Ha HOHbI aMMOHWUSL.
AzoTHas kucnota, e€ mojydeHue, (PU3NYeCKHe W XUMHUYECKHe CBOWCTBa (00mue Kak
MPEICTaBUTENST Kacca KUCIOT U crnenuduueckue). Mcnonb30BaHNe HUTPATOB U COJICH
aMMOHHMSI B KAa4eCTBE MHUHEPAIBHBIX yAOOpeHWil. XHWMHUYECKOe 3arps3HeHUe
OKpY’Karouien cpeabl COCAUHEHUSIMU a30Ta (KUCIOTHBIE 0K, 3arpsi3HEHUE BO3yXa,
1MouyBbl M BOJ0EMOB). Dochop, amnorpornubie Mogudukanuu docdopa, dhuszndeckue u



xumuyeckue cBoiictBa. Oxcun docdopa (V) u docdopnas kucnora, pusznueckue u
XUMUYECKHE CBOWCTBa, moiydenue. Mcnonws3oBanue QochaToB B  KadyecTBe
MUHEpaIbHBIX YJ1OOpEHUH.

O6mast xapakrepuctuka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHblE  CTEMEHH  OKHUCIEHUSA.  YTIIepol,  aUIOTPONHble  MOoAU(UKAIUH,
pacnpocTpaHeHue B Mpupoe, (U3MUEecKMe U XUMHUYECKHe CBOMcTBa. AacopOrus.
Kpyrosopor yraepoga B npupoge. Okcuapl yriepoja, ux (pU3NYECKHUEe U XUMUYECKUE
CBOMCTBa, JICUCTBUE HA KUBBIE OPTraHW3MBbI, MOJYUYCHUE U MPUMEHEHUE. DKOJIOTHUECKUE
npoOseMbl, CBs3aHHbIE ¢ okcuaoM yrieposaa (1V), rumnoreza rio0anbHOr0 MOTEIUICHUS
KJIUMaTa, MapHUKOBBIA 3(@exT. YronapHas KucCIOTa UM €€ coiu, uX (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOJIydeHUE U puMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHsl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U CEIIbCKOM
XO3SIMCTBE.

[TepBoHauaabHbIC MOHITUSI 00 OPraHUYECKUX BEIIECTBaX KaK O COCAMHEHUSAX YIJIepoja
(MeTaH, 9TaH, ATWIEH, alleTUJICH, 3TaHOJ], TIULEPHUH, YKCycHas kucnota). [IpupoaHbie
UCTOYHUKHU YTIEBOJAOPOIOB (Yrojb, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX TIEPepabOTKU
(6eH3uH), UX PoOJib B OBITY U MPOMBINUICHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX
BEIIECTBAX: KUpax, Oelikax, yrieBoJax — U UX pOJM B KU3HU YelloBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

KpemHuii, ero ¢usnueckne ¥ XUMHUYECKHE CBOMCTBA, MOJYYEHHE M TPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. O6mue npeacrarieHus: o0 okcuae kpemuus (1V) u
KpeMHUEBON kucioTe. CHIMKATBI, UX HMCIOJIB30BAHHE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiiimue cTpouTenbHbIE MaTepuaibl: KepaMHKa, CTEKJI0, IIEMEHT, OEeTOH,
xkene300eToH. [Ipo6iembl 6e30mMacHOTO HWCIONIB30BAHUS CTPOUTEIBHBIX MAaTEPHATIOB B
[IOBCEIHEBHOM KN3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEHIECTB, CBOWCTB COJISSHOM  KHUCJIOTHI,
MIPOBE/ICHUE KAaYeCTBEHHBIX PEAaKIMi Ha XJIOPHUI-UOHBI U HAOJIONCHHE MPHU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTpaKAIOIINE (DU3UIECKHE M XUMUYECKHUE CBOMCTBA TaJOTE€HOB H
UX COEIMHEHUN (BO3MOXHO HCIOJb30BAHUE BUIECOMATEPUATIOB), O3HAKOMIICHHE C
oOpasliaMu XJIOPHIOB (TAJIOTEHHU/IOB), O3HAKOMJICHHE C o0Opa3lamMu cepbl U €
COEIMHEHUAMM (BO3MOXXHO HCIIOJIb30BaHUE BHIEOMATEPHUANIOB), HAONIIOJAEHUE Mpoliecca
oOyTrIuBaHMS caxapa IMOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yYEHUE
XUMUYECKUX CBONCTB pa30aBI€HHOW CEpPHOW KHUCIOTHI, MPOBEJICHHE KaueCTBEHHOM
peaknuu Ha Cynb(daT-uoH U HAOMIOJEHWE MpU3HAKa €€ MPOTEKAaHUS, O3HAKOMIICHHE C
¢usnueckumMu  cBOMcTBaMu  azora, ¢Gochopa W HX COCAMHEHHA (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), oOpa3naMu a30THBIX U (HOCHOPHBIX yIOOpEHHIA,
MoJiyuyeHue, coOUpaHue, pacro3HABAHME M U3YYEHUE CBOICTB amMMHaKa, MPOBEJCHUE
KaueCTBEHHBIX pEaKIuid Ha MOH aMMOHHMS M (PocdaT-HOH U H3YYECHHE MPU3HAKOB MX



[IPOTEKaHUsl, B3aMMOJACHUCTBUE KOHLICHTPUPOBAHHOM Aa30THOW KHCJIIOTBI C MEIbIO

(BO3MO’KHO HCMOJIb30BAHWE BHUACOMATEPHAIOB), U3YUEHUE MOJAENICH KPUCTALTUUYECKUX
peméTok anmasa, rpaduta, QyepeHa, O3HAKOMIIEHHE C MPOLECCOM aJicopOIuu
pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
MoJlyuyeHue, coOupaHue, pacro3HaBaHUE W HU3YUYEHHUE CBOMCTB YIJEKHUCIOr0o Tasa,
MPOBEJICHNE KauyeCTBEHHBIX peakluil Ha KapOOHAT W CHJIMKAT-UOHbI U U3Y4YEHHUE
MPU3HAKOB  MX  TPOTEKaHMs, O3HAKOMJIEHHME €  MOPOAYKIHUEH  CHIMKATHON
MPOMBIIUIEHHOCTH, PEIIEHUE OSKCIEPUMEHTAIBHBIX 3ajJady 1o Teme «BaxHeniine
HEMETAJUIbl U UX COCTUHEHUS».

MeTta/uibl M UX COEeTMHEHUS

OO6masi xapakTepUCTUKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM WX
nosioxkeHus B llepuoguueckoit cucreme xumudeckux snemeHToB [[. Y. Mennaeneesa u
cTpoeHus aroMoB. CTpoeHHe MeTauioB. MeTamumyeckass CBSI3b U MeETAJIMYECKas
KpUCTAJUIMYECKAasT PEHIETKa. ODJICKTPOXUMUUYECKUM pAA  HANPSKEHUH  METAJIOB.
dusnyeckrue U XUMHYECKHE CBOMCTBAa MeTaiuioB. OO0IIHe CrIOcOObl MOJYICHHUS METAJIIOB.
[TonsiTHE O KOPPO3UHU METAJIOB, OCHOBHBIEC CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CritaBbl
(cTanb, 4yTyH, TIOpATFOMUHUNA, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[IlesouHble MeTaUIBI: MOJIOXKEHUE B [leproandeckoil cucTeMe XUMUUYECKUX JIEMEHTOB
J. 1. MenpaeneeBa, CTpOCHHE HMX aTOMOB, HAaXOXJICHHE B mpupoje. Pusnyeckue u
XUMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kaiaus). OKCUIBI M TUIPOKCUIBI HATPUS U
kayus. [I[puMeHeHne MeI0UHbIX METAIVIOB U UX COSTMHEHUM.

[[lenoyHO3eMENbHBIE METAUIBI MAarHUM M KaJIbUUM: TOJIo)keHue B llepmomnueckon
cucreme xumudeckux snemeHToB J[. . MenaeneeBa, CTpoeHUE UX aTOMOB, HAXO0XKICHUE
B npupoje. Pusnyeckne M XHUMHUYECKUE CBOMCTBA MarHusg W Kajblusa. Baxneunime
COeMHEHUs Kaimblus (OKCHJ, THUAPOKCHA, coyin). JKECTKOCTh BOJBI U CIIOCOOBI €€
YCTpPaHEHMUS.

AnroMuHuii: nonoxkenue B Ilepuoandeckoit cucreme xumudeckux siaemeHtoB 1. .
MenzeneeBa, CTpOCHUE aTOMa, HAXOXKACHUE B Ipupoac. PU3HMYECKUE U XUMUUYECKUE
cBoOMcTBa amfOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHIA aTIOMUHUS.
Keneszo: mnomoxenue B Ilepmognueckoit cucreme xumuyeckux 3meMeHToB JI. .
MenzeneeBa, CTpOCHUE aTOMa, HAXOXKACHUE B Ipupoac. PU3HMYECKUE U XUMUUYECKUE
cBoicTBa xene3a. Okcuapl, ruapokcuasl U conu xenesa (1) u xenesa (11l), ux cocras,
CBOICTBA U MOJIy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMM METaJUIOB U CIUIaBOB, MX (DM3MYECKHMMHU CBOMCTBaMH,
W3YyYE€HHUE  pEe3yJbTaTOB  KOPPO3UM  METAuIOB  (BO3MOXHO  HMCIOJIb30BaHUE
BHJICOMATEpPUAJIOB), OCOOCHHOCTEN B3aUMOJCHCTBUS OKCHA KAIBIIUS M HATPUSA C BOJOM
(BO3MO’KHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIOB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
Mpoliecca rOpeHus Keye3a B KUCI0poJie (BO3MOXKHO HUCIOIb30BaHUE BUIEOMATEPUATIOB),



MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUN HA MOHBI: MAarHUSI, KaJIbLIUA, aTIOMUHUS,
uunka, xenesza (Il) u xenesa (lll), meau (ll), HaGnrogeHMe W omucaHuE MPOIECCOB
OKpalIMBaHUs MIAMEHH MOHAMHU HATPUA, KaJIWs M KaJblHs (BO3MOXHO HCIOIh30BaHHUE
BUJICOMATEPHUAJIOB), HWCCIEI0BaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHHS U
THJIPOKCHA IMHKA, pEIIeHHE OJKCIepUMEHTANBHBIX 3amad mo Teme «Baxknenmme
METAJIJIBl U UX COCTUHEHUS.

XHMHA M OKpY:KaKLIas cpeaa

BemecrBa u  Marepuasisl B IIOBCEHEBHOM JKM3HHM 4YejoBeKa. besomacHoe
WCTIOJh30BAaHUE BEIISCTB M XHMHUYECKUX peakuuid B ObiTy. IlepBas momomip mpH
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XuMUYeCcKoe  3arpsi3HEHHE  OKpyKawomed cpenbl  (MpeneibHas — JOMyCTUMAast
KOHIeHTparus BemecTB, ganee — [IJIK). Ponp Xumum B pemieHMH SKOJIOTHYECKHX
npoosieMm.

Xumuueckuit IKcnepumenm:

u3ydyeHue o0pas3loB MaTepuanoB (CTEKJO, CIUIABBI METaIOB, IIOJIMMEpHBIC
MaTepHaIbl).

Mesicnpeomemnvle céasu

Peanm3amust MeXNnpeaAMETHBIX CBsi3ed TpW M3YYeHHMH XUMUH B 9  Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIh30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX IMOHSATHH, TaK
W TIOHSATUH, SBISIOIIUXCS CHUCTEMHBIMHU IS OTAEIBHBIX IPEAMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBIC IOHSTHS: HAaydHbIM (aKT, TUINOTE3a, 3aKOH, TEOpPHS,
aHalM3, CHUHTE3, KiIaccuukamnms, TEPUOANIHOCTh, HAOIIOJCHUE, OKCIICPHMEHT,
MOJICITMPOBAHHUE, HM3MEPEHUE, MOJICb, SBJICHUE, MAPHUKOBBIH AI(P(EKT, TEXHOIOTHS,
MaTepHUaIbI.

®dwusmuka: marepusi, aToM, O3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIWA, HW30TOIIBI,
PaANOAaKTHBHOCTh, MOJIEKYJA, SJEKTPUUYECKUN 3apsjl, MPOBOJHUKH, MOIYINPOBOJIHUKH,
JUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHHE BEIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAIIMYECKas peEmE€TKa, CIIaBbl, (Qu3ndeckue
BEITUYMHBI, CAMHUIIBI W3MEPEHHUs, KOCMHYECKOE TPOCTPAHCTBO, IUJIAHETHI, 3BE3MBI,
Comnnre.

buonorusi: ¢portocunrtes, apixanue, Ouocdepa, IKOCUCTEMA, MUHEPATLHBIE yIOOpEHMUS,
MHUKPORJIEMEHTHI, MAaKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpadusi: armocepa, rtumpocdepa, MUHEpaTbl, TOPHBIE TOPOJIBI, TMOJIC3HBIC
HCKOTIaeMEbIE, TOTLIIMBO, BOJHBIC peCypCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOI'O OOIIIETO 0O0pa30BaHUS
JOCTUTAIOTCA B XOJie OOy4YeHHUSI XMMHUHM B €IMHCTBE Y4EOHOM M BOCIUTATEIbHOU
NEATENbHOCTH B COOTBETCTBUHU c TpaaULIMOHHBIMU POCCHUICKUMU
COLMOKYJIbTYPHBIMU M JIYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHITHBIMUA B
oOlIecTBe NpaBWIAMM M HOPMamMu TOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIUATU3AIMH 00yYalOLIHXCSl.

JInyHOCTHBIE pe3yJbTaThl OTpa)xaroT TOTOBHOCTD 00y4Jaromuxcs
PYKOBOJICTBOBATbCSI ~ CUCTEMOW  TMO3UTHUBHBIX  ILIEHHOCTHBIX  OpPUEHTAUUd U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAyYHOMY HACJIEAWIO0, TIOHUMAaHMUS 3HAYEHUS XHUMHUYECKOM HAyKM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JTOCTOBEpHON HH(MOpMaluendn o
NEPEIOBbIX JOCTHUAKEHHUSIX M OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEACTABIEHUS O COLMAIBHBIX HOPMAX M MPaBWJIaX MEKINYHOCTHBIX OTHOILICHUH B
KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOMH,
y4eOHOMCCIIEeI0OBATEIBLCKOM, TBOPUECKON U IPYTUX BUAAX NEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HON COBMECTHOW JEATEIbHOCTH TMPU  BBINOJHEHUU YUEOHBIX,
NO3HABATENbHBIX 3aJlay, BBINOJHEHHUH XUMUYECKUX HKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOINOHMMAHHIO M B3aUMOIIOMOIIHN B
nporecce 3ToN yuyeOHOM JesTETbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEACHHUE U
MOCTYIKH CBOMX TOBAPHUILEH C MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCJIEICTBUNA MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE M XHUMHUYECKOM pPEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKHM M COCTABJSIOLIME
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAay4YHOW KapTHHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHsA IPUPOABI, B3aUMOCBA3SAX 4YEIOBEKA C
MPUPOAHOM CPEIOH, O POJIM XMMHUH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

[TI03HABATEJbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUW M0 XHUMUH,
HeoOXomuMble 1Jii  OOBSICHEHWsS  HAOMIOaeMbIX  TPOIECCOB U SBJICHHIA,
MMO3HABATEIbHOM, HMH(POPMAIMOHHOM W YUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEILHOM pabOThl C Y4EeOHBIMHU TEKCTaMH, CIPaBOYHOM



TUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU CpPEACTBAaMU  WH(OPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEPEC K 00YUYEHUIO U MIO3HAHUIO, TI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTD
K C€aMO00pa30BaHMIO, TMPOEKTHOM U HUCCIEIOBATEIbCKOM JEATeNbHOCTU, K
OCO3HAHHOMY BBIOOpY HAIPABICHHOCTH U YPOBHS OOyUEHHUS B aJIbHEHUIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS:

OCO3HAHUE ILIEHHOCTH >XM3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 >KU3HH, OCO3HAHHME TOCJIECACTBUUA UM HEMPUATHE
BpEAHBIX  TpHUBbIYEK  (YyMOTpeOJeHUs  ajaKoroJigi, HApPKOTUKOB, KYypEHHs),
HEOOXOAUMOCTH  COOJIFOJICHUSI TpaBUJI  0E30MACHOCTH TMpU  OOpallleHHH ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY H3Y4YeHHUIO mpodeccuil W TpyAa pas3IudyHOTO poja,
yYBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOW JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE
MPUMEHEHHS MPEIMETHBIX 3HAHUHN MO XUMUH, OCO3HAHHBIM BHIOOP WHIUBUIYaJTbHOU
TPACKTOPUU TPOJOJDKCHHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH, YCIemHON
npodeccroHaIbHON JCATEILHOCTH M PAa3BUTHS HEOOXOJMMBIX YMEHUN, TOTOBHOCTH
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCITUTAHMS:

HKOJIOTHYECKH I1eJieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBAaHMs, TIOHUMAHKE [IEHHOCTH 3JJ0POBOTO M 0€30MacHOTO
oOpa3za W3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U
NICUXHYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTU COOJIIOICHMS TPaBUi 0€30MacCHOTO
MOBEJCHHsS] MpU pabOTe C BEIIECTBAMH, a TakXK€ B CHUTYyallMsX, YTrPOKaIOIIKUX
310POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHHS, TOJNy4aeMble TPU H3YYCHUU XUMUH, IS
peLIeHUsT 3aJa4, CBS3aHHBIX C OKPYXAIOLIEW NMPUPOJHON CPEIOM, ISl MOBBILICHUS
VPOBHS  JKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS  TJOOAIBbHOTO  XapakTepa
AKOJIOTUYECKUX MpoOJeM M MNyTel UX pelIeHUs MOCPEACTBOM METOJ0B XHUMHH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B II03HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeranmpeAMETHBIX  pE3yJbTaTOB  BBIACISIOT  3HAUMMBbIE IS
dbopMHupOBaHUS MUPOBO33PECHUS OOIICHAYYHBIC MOHSATHUS (3aKOH, TEOPHsl, MPUHITHII,
runore3a, (axkT, cucTeMa, TPOIECC, OKCIEPUMEHT U  Jpyroe.), KOTOpPbIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMEeTax W TMO3BOJIAIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O IEIOCTHOU
HAay4YHOM KapTHHE MHpA, U YHUBEpPCAJIbHbIC yueOHblEe NEeUCTBUs (MO3HABATEIbHBIE,



KOMMYHUKATHBHBIE, PpETYJSATUBHBIE), KOTOpbIE oOOecneynBaoT (HOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOATEJIbHOMY IUIAHHUPOBAaHUIO M OCYILECTBICHUIO Y4YEOHOU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble Jiornyeckue 1ecTBUA:

YMEHHUS MCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHMIA:
PacKpbhIBaTh CMBIC] XMMHMYECKUX TMOHATHUH (BBIAETSATh UX XapaKTEepHbIE MPU3HAKH,
yCTaHABIIMBAaTh B3aUMOCBS3b C JPYTHMMU MOHSTUSMHU), UCTOJIb30BATh TMOHSITHUS IS
OOBSICHEHUS OTIIENbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS M KPUTEPHUH IS
KJacCU(PUKAIIMU XUMUUYECKUX BEIIECTB W XHMHUUYECKHUX pPEaKIMi, yCTaHABIUBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU M3Yy4YCHHS, CTPOUThH JIOTUUECKHUE
paccyxaeHus: (MHAYKTUBHBIC, JEYKTUBHBIC, MO aHAJIOTHH), JIeJlaTh BBIBOJLI H
3aKITIOYCHUS;

yMEHHE TPUMEHSATh B  TpoIlecce IO3HaHUS TMOHATHS  (TpEeAMETHhIE U
MeTarnpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yEeMble B XUMUU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKU 3HaK (CHMMBOJI DJJIEMEHTa), XuMuueckas ¢(opMmylia U ypaBHEHHUE
XUMHUYECKOW PEakIMu — MPH PEIICHUU yueOHO-TI03HABATEIBHBIX 33/1ad, C YYETOM
ATUX MOJIETBHBIX TMPEACTABICHUI BBISBISATh M XapaKTePU30BATh CYIECTBEHHBIE
NPU3HAKA U3YyYAE€MBbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHMUYECKHX PEaKIHid,
BBISIBJISAT,  OOIIME  3aKOHOMEPHOCTH,  NPUYUHHO-CIEJCTBEHHBIE  CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SIBICHUSX.

ba3oBble ucciaenoBaTe/bCKue AeCTBUA !

YMEHHE MCTIOB30BaTh MOCTABIICHHBIE BOTIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMSI,
a TakkKe B KauecTBE OCHOBBI i (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE
NPAaBIJIBHOCTH BBICKA3bIBAEMBIX CYK]ICHHUIA,

OpuOOpEeTeHHe OmbITa MO0 IUIAHUPOBAHHWIO, OpraHU3alldd MW MPOBEIACHUIO
VYCHHUYECKHX OJKCINEPUMEHTOB, yMEHHE HaOmoJaTh 3a XOJIOM  IpoIllecca,
CaMOCTOSITETILHO TPOTHO3UPOBATH €ro pe3yibTaT, (hopmynupoBaTh 000OIICHUS U
BBIBOJIbI 110 PE€3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIECIOBAHUS, COCTABIATH OTUYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BBIOUpATh, AHAIM3UPOBATH U HHTEPIIPETUPOBATH MH(DOPMAITUIO PA3TUIHBIX
BUJIOB M (OPM TPEICTABICHUS, MOIYy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-
MONYJISIpHAS TUTEPATypa XUMHYECKOTO COJIEPHKAHUS, CIIPABOUYHbIE TOCOOMSI, PECYPCHI
NHTepHera), KpPUTUYECKH OIICHUBATh MPOTUBOPEYMBYIO U  HEIOCTOBEPHYIO
nHbOpMAITHIO;

YMEHUE NPUMEHSTH pa3IiMuHble METOAbl M 3ampochl NpPH TMOUCKE U OTOOpe
MHQOpMAlIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJisl BBINOJHEHUS



yueOHBIX M MO3HABaTEIbHBIX 3aJau OMPEACIEHHOTO THIIA, MPHOOpPETEHHE OMbITa B
o0nacTd  WCMONB30BaHHUS  WH(OPMALMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHA,
OBJIIQJICHUE KYJIbTYPOH AKTUBHOTO HCIIONB30BAHMUS PA3IMUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpEeACTaBICHUS HHPOPMaLUU U
WUTIOCTPUPOBATh pelIaeMble 3aJayd HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE  UCHOJIb30BaTh W  aHANM3MpPOBAaTh B  Ipolecce  y4yeOHOW
HCCIIEIOBATENILCKON JIEATEIbHOCTH WH(GOPMAIMIO O BIMSHUHM TMPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYXKaIoLEel MPUPOAHON Cpebl.

KoMMmyHHKAaTHBHBIE YHUBEPCATbHbIE YUeOHbIE 1eficTBHSI:

yMEHHUS 3a/JaBaTh BOIMPOCHI (B X0/ auajiora v (Wih) AUCKYCCHM) TIO CYIIECTBY
oOcyxnaeMol  TeMbl, (OPMYJIMPOBATH CBOM  TNPEIJIOKEHUS  OTHOCUTEIIHHO
BBITIOJIHEHUS MTPEITIOKEHHON 3a1a9H;

YMEHUS TPEACTABIATH TOJTYYCHHBIE PE3yJbTaThl TIO3HABATEILHOW NEATEIHLHOCTH B
YCTHBIX M THUCHBMEHHBIX TEKCTaX; JEJIaTh MPE3CHTAIMI0 PE3YJIHTATOB BBITIOJHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOro OMbITa, J1A0OpaTOPHOM pPabOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHS  y4eOHOrO0  COTPYIHHYECTBA CO CBEpCTHUKAMH B  COBMECTHOM
MO3HABATEIBLHON M MCCIEI0OBATEIBCKON AEATENBHOCTH MPU PEIICHUH BO3HUKAIOIINX
npoOsieM Ha OCHOBe YyuéTa OOUIMX MHTEPECOB U COIJIACOBAHMS TO3MUIUH
(obcyxenus, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IITYPMBbI», KOOPAUHAIUS COBMECTHBIX
JEHUCTBUM, ONpeJeieHHe KPUTEPUEB MO OIEHKE KayecTBa BBIMOJHEHHON padOThl U
Apyrue).

PerynsiTuBHbIe yHHBepcalbHbIe YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEACNATh Ied JeATEeIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeNIbHOCTh, BBHIOMpaTh Hambojiee A(PEeKTUBHBIC CIIOCOOBI pelieHHus YYeOHBIX H
MO3HABATEIBHBIX 3a7]a4, CaMOCTOSATEIBHO COCTABIATh WJIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA  AJITOPUTM  JEUCTBUM TIPU  BBIIOJHEHUM 33aJaHUA C  YYETOM
MOJIYYCHHSI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIUSX,
OLICHUBAaTh COOTBETCTBUE IIOJYUYEHHOTO pe3ysibTaTa 3asBICHHON ILeTu, yMEHHue
MCITIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATbHI

B cocTtaBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHIO 00SA3aTENBHOTO COJEpIKaHus,
YCTAaHOBIIGHHOTO JaHHOW QenepanbHOil  pabodeil mporpaMMol, BBIIETSIOT:
OCBOCHHBbIC OOYYAIOIIMMHUCSA Hay4Hble 3HAHUS, YMEHUS U CIOCOOBI JIEHCTBUN,
cneruuyeckue I TPEeIMETHON obnactu «XuMHsS», BUABI JEATEIHHOCTH 10
MOJTyYEHHUIO0 HOBOTO 3HAHUSA, €r0 HHTEPIPETALNH, TPEOOPa30BaHUIO U IPUMEHEHUIO B
Pa3TUYHBIX YYCOHBIX M HOBBIX CUTYAIHSIX.



K koHmy oOydenuss B 8 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIUXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TOHSTUI: aTOM, MOJIEKYyJa,
XUMUYECKHUI AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOIHAS
Y HEOJHOPOJIHAsI), BAJCHTHOCTh, OTHOCUTEJIbHAS aTOMHAas M MOJICKYJISIpHAs Macca,
KOJINYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca, MaccoBas JOJIsI XHMHYECKOTO
dJIEMEHTa B COCIMHEHUH, MOJSPHBIA OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHE, COJb,
AIEKTPOOTPULIATENBLHOCTb, CTETICHb OKHCJICHUS, XUMUYECKas peakuus,
KJaccu(pUKaIUsl peakuid: peakluu COCAMHEHUs, PEAKIUU PA3JI0KECHUS, peaKiuu
3aMelIeHus, pPeaKIUuu OOMEHa, HK30- U DHIOTEPMHUYECKHUE PEAKIHH, TEIIOBOM
s ekt peakuuu, SIPO aTroMma, dSIEKTPOHHBIN CIIOW aTtoMa, aTOMHas OpOUTab,
paadyc aroma, XMMHYECKas CBSI3b, MOJAPHAs U HEMOJSpHAsk KOBAJIEHTHAsl CBS3b,
WMOHHAs CBsI3b, UOH, KATUOH, aHHOH, PaCTBOP, MaccoBasl J10Jis BellecTBa (IIPOIIeHTHAs
KOHIIEHTpAIIMsI) B pACTBOPE;

e WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUNA U IPUMEHSTH 3TH
MOHATHS TIPY ONHUCAHUU BEIIECTB U UX MPEBPAIICHUM;

* ICTIOJI30BaTh XUMHUYECKYH) CHUMBOJIMKY JJII COCTAaBJICHUS (OPMYJ BEIIECTB H
YPAaBHEHUN XMMUYECKUX PEAKLUN;

e OTIPEACIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTEIEHb
OKHUCJICHHSI DJIEMEHTOB B OHMHAPHBIX COCAMHEHUSX, MPUHAMJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEAMHEHHH mo QopmynaM, BUJ XUMHYECKOW CBA3U
(xoBaJICHTHAsI U HIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

epackpbiBaTh  cMmbicn  llepuommueckoro  3axkona [, WM.  Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJIUYECKON 3aBUCHMOCTH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB OT HMX MoJiokeHus B llepuonnueckoil cucreme, 3aKOHOB COXPAaHEHUS
Macchbl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIDHOTO YYEHMS, 3aKOHa
ABorajipo;

¢ ONMCHIBATh W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuonnyueckoit cHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas nmoArpymnmna (A-rpynmna)» u
«miobounas noarpynmna (b-rpymma)», mameie uw OoyblliMe TMEPUOMABI, COOTHOCHUTH
o003HaueHus1, KOTOpble UMEIOTCs B Tabnmie «llepuogndeckas cuctemMa XUMHUYECKUAX
aneMmeHToB JI. . MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsAll siapa, OOIIee YHUCIO DJIEKTPOHOB H
pacrpeeeHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

e KTaCCUPUUUPOBATh  XUMUUYECKUE AJIEMEHThl, HEOPraHUYECKHE  BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIY U COCTAaBy yYaCTBYIOUIMX B PEAKIHUH BEIIECTB, MO
TEMI0BOMY 3P Dexry);



e XapaKTEPHU30BaTh (OMUCHIBATh) OOIINE XMMUYECKUE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB, TMOATBEPKIAs OMHCAHWE MPUMEPAMH  MOJICKYJISPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMHYCCKUX PEAKIIHIA,

e IPOTHO3WPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUICCKUX TIPEBPAIICHUN B PA3TUIHBIX YCIOBHUSAX;

¢ BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO W MOJSPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa M0 (OpMYJie COCIMHEHUS, MACCOBYIO 01O
BEII[ECTBA B PACTBOPE, MIPOBOJIUTE PACUETHI 0 YPABHCHHUIO XMMHUYECKOW pEaKIIvH;

¢ IPUMCHSITh OCHOBHBIC OINCPAllMM MBICTUTCIBHON JEATCIbHOCTH — aHalIu3 |
CUHTE3, CpaBHCHHE, 00O0OIIEHHE, CUCTEeMATH3aIluio, KIACCU(DHUKAIUIO, BBISBICHUE
NIPUYUHHO-CIICJICTBEHHBIX CBSA3CH — IS M3yYCHUS CBOMCTB BEIIECTB M XUMHYCCKHX
peaKiiii, €CTeCTBCHHO-HAYYHbIC METOJbI IMO3HAHWS — HAOJIOJICHHE, HW3MEpPCHUE,
MOJICITUPOBAHKE, SKCTICPUMEHT (PEaTbHBIN U MBICIICHHBIH );

e CJICJIOBATh TMpaBHUJIaM TIOJb30BAaHHMS XUMHUYCCKOM IOCYIOH M J1ab0opaTopHBIM
o0opyOBaHUEM, a TaK)Ke MpaBUjaM OOpallCHHs C BEIICCTBAMH B COOTBETCTBHH C
UHCTPYKIMSIMU  TI0  BBITIOJIHCHHUIO JIAOOPATOPHBIX XUMHUYECKHUX  OINBITOB IO
NOJIYYCHUIO U COOHMpaHUI0 Ta3000pa3HbIX BELIECTB (BOJAOpOAa U KHUCIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OMNPEIACIEHHOW MacCOBOW JIOJNIEH pPacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBaTh W  MIPOBOJUTH XHUMHYECKHE  OSKCHEPUMEHTHl IO
pacno3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C TTOMOIIBI0O MHIUKATOPOB (JIAKMYC,
dbeHondTanenH, METUJIOPAHX U IPYTHE).

K xonmy oOyueHus B 9 kJjacce IpeIMETHBIE Pe3ylbTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUN:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMHUYECKHI 3JIEMEHT,
aToM, MOJIeKyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTD, AJIEKTPOOTPUIIATETIEHOCTh, CTETICHh OKUCICHUS, XUMUYECKasl PeaKius,
XUMHUYECKasi CBsA3b, TEIUIOBOU A (PEKT peaKIuu, MOJb, MOJIIPHBIH 00BEM, pacTBop,
AIEKTPOTHUTHI, HEAIEKTPOIUTHI, AIEKTPOITUTHIECKAS JUCCOIMAIINS, PEAKIIHH HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE
peakiuu, OKHUCJIMUTEIIbHO-BOCCTAHOBUTEIHHBIE peakiuu, OKHUCJIUTEIb,
BOCCTAaHOBHUTEIIb, OKHCJICHHE ¢ BOCCTAHOBJICHHE, aJUIOTPOMHs, aM(OTEPHOCTD,
XUMHYECKasi CBsI3b (KOBAJCHTHAs, HWOHHAs, MeETaJUIMYeCKasi), KPHUCTALITMYECKas
peméTKka, KOppo3usi METAIOB, CIUIABBI, CKOPOCTh XUMHUUYECKOW PEAKITUH, TPEETHHO
nonyctuMast konuentpamusa [1/IK BemecTsa;

e WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MMOHATHNA U IPUMEHSTH dTH
MOHATHS TIPU OMTUCAHUY BEIECTB U UX MPEBPAICHUH;

* ICTIONIb30BaTh XWMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBICHHUS (OPMYJI BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;



e ONIPEACNIATh BAJEHTHOCTb W CTENEHb OKHUCICHHS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPHUHAMJIEKHOCTh BEIIECTB K OMNPEACAEHHOMY
KJIACCy COEIMHEHUU Mo (QopMmysiaM, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs,
METaJNINYeCKasl) B HEOPraHMYECKUX COCIMHEHHUAX, 3apsA] HOHA MO XHUMHUYECKOU
dopMyIie, xapakTep cpeibl B BOAHBIX PACTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUI
KPUCTAJUIMYECKOUN PEIIETKH KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbica Ilepuwommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: OINUCHIBATh U XapaKTEepU30BaTh TaOIMYHYIO
dbopmy I[lepuoamveckoi CHUCTEMbl XUMHYECKUX JJIEMEHTOB: pa3inyaTh MOHSTHUS
«rnaBHas noarpymnmna (A-rpymnma)» u «nobounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIME MEPUO/IbI, COOTHOCUTh 0003HAYEHUSI, KOTOPHIE UMEIOTCS B MEPUOIUYECKOMN
Ta0IMUIle, C YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aATOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3aps] Aipa, o0lee YUCIO IEKTPOHOB U PACTIPEICICHUE UX 110
AIIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB
AJIEMEHTOB U MX COEJMHECHMM B Tpejieiax MajblX NMEPHUOJIOB U TJIABHBIX MOATPYIII C
y4€TOM CTPOCHUS X ATOMOB;

e KJTaCCUUIMPOBATh  XUMUYECKHE  DJIEMEHThl, HEOPraHWYECKHUE  BEIIECTBA,
XUMHYECKUE peakluu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, 1O
TEIUIOBOMY 3P (DEKTY, 0 U3MEHEHHUIO CTETIEHEW OKUCIIEHUSI XUMUYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME U CcHEelUPUIECKUe XUMUYECKHE CBOWCTBA
IPOCTBIX M CIIOKHBIX BEIIECTB, MOJATBEPKAAsI ONMMCAHUE TIPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

e COCTABJISITh YPABHEHUS SJIEKTPOIUTUYECKON AUCCOLMALNU KHUCIOT, LIENIOYEd H
COJIeH, TOJHBIC M COKpalIEHHbIE YPaBHEHHUS PEAKIUHA MOHHOTO OOMEHa, YpaBHEHUS
peakiui, MOATBEPKIAIOIINX CYIIECTBOBAHHE TI'E€HETUYECKOM CBSI3M  MEXKIY
BEILECTBAMU PA3JIMYHBIX KIACCOB;

* PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TOCPEICTBOM
COCTAaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PEaKIni;

e IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTpPOCHMUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBHSIX;

e BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MAaccChl BEILECTB,
MacCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTA MO PopMyJsie COETUHEHHsI, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

e COOJIIOATh TpaBWjia IMOJB30BAHUS XUMHYECKOM TMOCYAOM M J1a0OpaTOpPHBIM
o0opyaoBaHMEM, a TakKe MpaBuiia OOpaIIeHHs C BEIECTBAMU B COOTBETCTBHH C
MHCTPYKLIMSIMUA 1O  BBIMOJIHEHUIO J1a0OPAaTOPHBIX XMMHUYECKHX OIBITOB IO
MOJIYYCHHIO U COOUPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKA U YTJIEKUCIIOTO Ta3a);

e IPOBOJIUTh PEAKIHMH, TOATBEP)KIAIONINE KAYECTBEHHbIM COCTAB Pa3IMYHBIX
BEILIECTB: PACHO3HABATh OMBITHBIM MYTEM XJIOPUI-, OPOMHI-, UOAUI-, KapOOHAT-,



docdar-, cunukar-, cynbpar-, TUAPOKCUI-UOHBI, KATHOHHI aMMOHHUS U HWOHBI
M3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOUIME B BOJHBIX PAacTBOpax HEOPraHUYECKUX
BEIIIECTB;

e IPUMEHATh OCHOBHBIC OTMEPAIlMUd MBICIUTEILHON NIESITENIBbHOCTH — aHallUu3 U
CHUHTE3, CpaBHEHHE, O000OIIEHUE, CHUCTEeMATU3AIMI0, BBHISBJICHUE TMPUUYUHHO-
CJICICTBEHHBIX CBS3€U — ISl U3YYEHUsSI CBOMCTB BEIIECTB U XMMHUUYECKUX pPEAKILUM,
€CTEeCTBCHHO-HAyYHbIE  METOJIbI  [O3HaHWUA —  HaOJIOJIeHUE, HU3MEpPEHHUE,
MO/JIEJIUPOBAHUE, AKCIIEPUMEHT (peanbHbII " MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuyecTBO 4acoB
! HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
o /1 KoHTpoJbHbIE IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paszpgea 1. IlepBoHayanbHble XUMHYECKHE OHATHUSA
XuMusg — BakHas 00J1aCcTh
1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubmmorexa LOK
p https://m.edsoo.ru/7f41837c
EATEILHOCTH YEJI0BEKA
bu6moreka [IOK
1 BemecTBa 1 XuMH4ecKkue peaknuu 15 1
m peaxi https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHN4eCKNX BellecTB
bu6mmoreka [IOK
2. Bosayx. Kucnopox. Ioustue 06 okcumax 6
X poA a https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2. Bonopon.Iloustre 0 KUCIOTax U COJISIX 8 1
AOPOA https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitre 06 bu6mmoreka [JOK
2. 5 1 1
OCHOBAHHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnunoreka [JOK
2. . 11 1 1
COEUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XuMu4yeckas CBA

3b. OKHCAUTETbHO-BOCCTAHOBUTEIbHBIE peaKkuuu

[Tepuonnueckuii 3akoH u Ilepuoanueckas

7

bu6nmoreka [JOK



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

cUCTEMa XUMUYECKUX 351eMeHTOB /I, 1.
MemnpneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

3 Xumudeckas cBsizb. OKHCIUTEILHO- 8 bu6mmoreka [{OK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHU https://m.edso0.ru/7f41837c
Hroro ro pasexy 15 https?/l/I n?gg;i)éf;;[ﬁ[;?c
PesepBHOE Bpems 3 bubmmoreka LOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KIIACC

KoandecTBO 9acoB

HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (UG poBbIE)
\e i/ Konrtpoabubie |IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
Pa3nen 1. BemmecTtBo 1 XMuMHU4YecKHe peaKLul
11 [loBTOpEHME U yriyOiieHne 3HAaHUH OCHOBHBIX 5 1 bubnuorexa [JOK
' paszenos Kypca 8 kiacca https://m.eds00.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3pen 2. HemeTasILI M UX COeINHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYHHbL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 BHGMGHI;-E)B Vzil" pl'ILI Azort, pochop u ux 7 1 bubmorexa HOK
' DYIHEL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XapakTepUCTUKA XUMUYECKHIX
24 JIeMeHTI:B IVgr anI VYrnepoa u KpeMHUI 8 1 2 Bu6mmorexa LIOK
' PYHTIHL. POA P https://m.edso0.ru/7f41a636
U UX COCIMHEHUS
Hroro no paszneny 25



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

Pa3gen 3. MeTaJjjibl M UX COCANHECHUSA

3.1 OO0mue cBoiicTBa METAIIOB 4 httpsf/PI n?ggs(:)?f;;‘[ﬁi%
3.2 Baxneiimre MeTanibl U UX COSTUHEHUS 16 1 https?ﬁn?gg;i)e.f;#ﬁi 36
Hroro mo pazueny 20
Pa3nen 4. Xumus u okpyskaiomas cpeaa
4.1 BemiecTBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE BpeMs 3 _BH6HHOTeKa LOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE
8 KITACC

KosmnuecTBo yacos Ypoku ¢
Il] [[pMMeHeHUueM PJIeKTPOHHBIE HH(POBBIE
Kontpous [[pakTuue Mara
Ne /i Tema ypoka M (ppoBLIX o0pa3oBaTe/bHbIE
Bceero HbIe CKHe H3Yy4YeHHs .
Jaboparopuii pecypcsbl
padorel | padoThI R —
IKOJIOTHH
1 [Ipeamer xumun. Posie XumMuu B KU3HA 1 06.09.2023 bubnnorexa [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 08.09.2023
OHSTHE O METO/aX IMO3HAHUS B XUMUHU httos://m.edsoo.ru/ff0d227e
Ypoxku ¢
EHEeHHe
[IpaxTrueckas pabota Ne 1 «IIpaBuma paGoTsl B (PUMEHEIHIEM
3 nabopatopuu U MpUEMBI 0OpaIIeHUS C 1 1 13.09.2023 UHppOBbIX bubamorexa LOK
patop b part R naboparopuii  |https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM))
10 XUMUH U
HKOJIOTHH
4 YucTele BemiecTBa U CMeCI/I; Cnoco0Ob1 1 15.09.2023 bubnuorexa [JOK
pazzaeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTueckas pabota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 1 20.09.2023 Bubmmorexa LIOK
puMep P R https://m.edsoo.ru/ff0d28c8
COJIH)»
bubmuoreka [JOK
0 ATOMEL H MOIICKYJIb 1 22.09.2023 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI) 1 97 09.2023 bubnunoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie 1 c10XKHBIE BELIECTBA 1 29.09.2023 bubnuoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [{OK

A - 4.10.202
) TOMHOTMOIICIYTHIPHOE yHeHHe 04.10.2023 hitps://m. eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBA BELIECTB.
10 |Xnmacoxas q;) iyta, BarcTioers aroos 06.10.2023 bubmmorexa [TOK
My o https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
11 OTHOocCHuTENBHAS aTOMHAs Macca. 11.10.2023 bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas J10J151 XUMHAYECKOTO dJIEMEHTA B bubmmoreka [{OK
12 13.10.2023
COCTMHEHNH https://m.edsoo.ru/ff0d350c
bu6moreka [IOK
1 K . Moas. M 25.10.2023
3 0JIMYeCTBO BemecTBa. Moiib. MoJisipHast Macca 5.10 httos://m.edsoo.ru/f0d5230
DU3NYECKUE U XUMUYECKHUE SBJICHUA. bubmuorexa [JOK
14 27.10.2023
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBus HpO"{GKaHI/IH XUMHYECKUX 97102023 bubnuoreka [IOK
peakuui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MACChl BEIIECTB. bubnunoreka [JOK
.11.2023
16 XUMHUYECKUE YPABHECHUS 08 https://m.edsoo.ru/ff0d3b88
Brruncnenus koandecTBa, MacChl BEIIECTBA MO bubnuoreka [JOK
17 . 10.11.2023
YpPaBHEHUSAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuueckux peakiui bubnunoreka [JOK
18 15.11.2023
lOCIMHCHMS, PA3JIOKCHHUS, 3aMeleHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-3HIUKIIOIIEIUCT. 17.11.2023 bubnuoreka [IOK
O06o001IeHne 1 cucTeMaTu3alys 3HaHU o https://m.edsoo.ru/ff0d40c4
20 KonTposibHas pabota Nel no Teme «BemiectBa u 99 11.2023 bubnuoreka [IOK
XUMHUUYECKUE PEAKLUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech ra3os. CoctaB Bo3ayxa. 24.11.2023 bubnuoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Kucnopoa — 31eMeHT u mpocToe BEMeCTBO.
O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE CBOMCTBA

b K
22 KHCIOpoa (peakuy OKUCIICHUS, TOPCHNUE). 29.11.2023 htps: //I/In?_zzls();(ifj/fl;[gjmm
[TousaTue 06 okcumax
CriocoObl nostydeHus: KUCI0po/ia B
23  pOopaTopuHu M MPOMBIIUICHHOCTH. [IpuMeHeHne 01.12.2023 bubmorexa HOK
patop P P o https://m.edsoo.ru/ff0d497a
KHCJIOpO/Ia
TennoBoii 3hpexT XuMHIeCcKoi peakiuy,
24  |oHATHE O TEPMOXHUMHUYCCKOM YPaBHEHHH, IK30- 06.12.2023 bubmorexa [TOK
p yp ’ o https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUSIX
o5 TornuBo (HedTh, Yroiab U MeTaH). 3arps3HeHne 08.12.2023 bubnuoreka [IOK
BO3/[yXa, CIIOCOOBI €ro MPe0TBPaIEH s o https://m.edsoo.ru/ff0d4c4a
[TpakTuueckas padota Ne 3 o Teme BuG 1OK
nonroTeka
26 [lonmyueHue u CO6I/IpaHI/If KHCIIOPOJia, H3y4eHNe 13.12.2023 httos://m.edsoo.ru/ffoddac?
€ro CBOMCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. 15.12.2023 bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKrue U XMMUYECKHUE CBOMCTBA 90.12.2023 bubnuoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Ypoxku ¢
MpUMEHECHUEM
29 [ToHsATHE O KACIIOTAX U COJIAX 22.12.2023 qu)pOBHXU Bubmiorexa LIOK
naboparopuii  |https://m.edsoo.ru/ff0d50d2
110 XUMHH H
AKOJIOTUH
30  [Crioco6bl mostyyeHHst BOAOPOAA B 1ab0OpaTopuu 27.12.2023 bubmmorexa [IOK

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o teme

bu6mmoreka [{OK
1 (I 29.12.202
3 ([Toryuenue u C06I/IpaHI/£€ BOJIOPO/JIa, U3YYCHUE 9 023 httos://m. edsoo.ru/ff0d4f42
€ro CBOMCTBY»
. " bubnuorexa [JOK
32 M 0 .3 A 10.01.2024
OJVIPHBIH ODBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Beruncnenus 00bEMa, KOJMYECTBA BEIIECTBA
33 a3a mo ero u3BECTHOMY KOJIMYECTBY BEIIECTBA 12.01.2024 bubmorexa HOK
v Y BEH o https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Beruncnenus 006EMOB Ta30B 10 YpaBHEHHO Bu6 OK
34 peaKkIiu Ha OCHOBE 3fu<0Ha 00BEMHBIX 17.01.2024 https://I/Im.J(IeI(;I;)oT;I:S/fI;[OdSYOS
OTHOIIICHHI Ta30B
. bubmuorexa [JOK
35 ) 19.01.2024
W3WYECKUE U XUMUIECCKHE CBOWCTBA BOJIBI httos://m.edsoo.ru/ff0d587a
Ypoxku ¢
MIPUMEHEHHEM
36 CocraB ocHoBanuii. [TonsiTue 06 MHIUKAaTOpaX 24.01.2024 HH@pOBHXv bubmorexa LIOK
naboparopuii  |https://m.edsoo.ru/ff0d59e2
10 XHUMUH U
9KOJIOTUHU
Bona kak pactBoputens. Haceiennsie u
37 HEHACHIIIICHHBIC PacTBOPBL. MaccoBas 1071 26.01.2024 bubmorexa HOK
B P PEL- A . https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 mo teme
38 |«IIpuroroBieHne pacTBOPOB C ONpEACIEHHON 31.01.2024 bubmorexa HOK
p . N p p" pea T https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeil pacCTBOPEHHOTO BEIIECTBAY
39 KonTtposnsHas padora Ne2 o treme «Kucnopo. 07.02.2024 bubnuoreka [IOK
Bonopoxa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, 09.02.2024 bubnunoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tosmydyenune u XuMHYECKUE CBOMCTBA

bu6mmoreka [IOK

41 14.02.2024
[MCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
Ypoku ¢
MPUMCHCHHEM
4 OcHoBaHuUs: COCTaB, KIacCU(PUKALINS, 16.02.2024 LII/I(prBLIXV bubnuorexa [JOK
HOMEHKJIaTypa naboparopuil  |https://m.edsoo.ru/ff0d67ca
0 XUMUH H
AKOJIOTUH
43 [Tonyyenue u XI/IMI/I‘—ICSKI/I@ CBOMCTBa 91.02.2024 bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Ypoxku ¢
MPUMCHCHHEM
44 Kucnotsr: cocras, knaccudukanms, 93.02.2024 LII/I(l)pOBBIXv bu6mmoreka [IOK
HOMEHKJIaTypa naboparopuii  |https://m.edsoo.ru/ffOdfee2
10 XUMUH U
AKOJIOTHH
. bu6mmoreka [JOK
45 I1 28.02.2024
OJIydeHHE U XMMHYECKHE CBOMCTBA KUCIIOT httos://m.edsoo.ru/ffodfee?
46 Comnu (cpemnue): HOMeHKJIaTypa,U CrocoObI 01.03.2024 bubnunoreka [JOK
MOJIYYEeHUS, XUMUYECKUE CBOMCTBA nttps://m.edsoo.ru/00ad9474
[IpakTueckas pabota Ne 6. Pemenue
bubmuoreka [JOK
47  kcriepuMEHTANIbHBIX 3a1a4 1Mo TeMe «OCHOBHBIC 06.03.2024
B nttps://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUUECKUX COCAMHEHUI»
48 I'eneTnueckas CBSI3b MEXY KJ'IaEcaMI/I 08.03.2024 bubnuoreka [JOK
HEOPraHUYECKUX COEOUHEHUN nttps://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATHU3AaIUs 3HAHUH 13.03.2024 bubmiorexa LIOK

nttps://m.edsoo.ru/00ad9cb2
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KonTpomnsnas padora Ne3 mo teme "OCHOBHBIE

bu6mmoreka [IOK

50 15.03.2024
KJIaCChl HEOPraHUYECKUX COCTUHEHHI" https://m.edsoo.ru/00ad9ela
[lepBbIe OMBITKH KIacCH(PHUKAITIN XUMUICCKIX
51 3JIEMEHTOB. [loHATHE O IpyIIIIax CXOMHBIX 20.03.2024 bubmorera [IOK
' Py A R https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas Bu6 OK
52 cUCTEeMa XUMHUYECKUX 1eMeHToB /1. U. 22.03.2024 nommorexa L1
https://m.edsoo.ru/00ada52¢c
MenneneeBa
bubmmoreka [IOK
IT 27.03.2024
53 CPHOEL, TPYIIIBL, HOATPYIIIBL 0320 https://m.edsoo.ru/00ada52c
54 Crpoenne aromoB. CocTaB aTOMHBIX SIIEP. 99.03.2024 bubmuorexa [JOK
M3oTtonsr nttps://m.edsoo.ru/00ada342
CTpoeHHe TEKTPOHHBIX 000JI0YEK aTOMOB Bt LOK
. HOIMoTEKA
55 anemeHToB Ilepuonnueckoit cuctemsr /1. 1. 03.04.2024 httos://m. eds00.ru/00adashe
Meunneneena
XapaKkTepuCcTUKa XUMHYECKOTO dJIEMEHTA 110 Eut OK
56  pro monoxenuro B [lepuonnueckoii cucreme /1. 05.04.2024 nommorexa L
nttps://m.edsoo.ru/00ada824
. Menneneena
3nauenue [leproauueckoro 3akoHa Jijist Eut 1OK
HOIMoTEKA
57 UM 10.04.2024
Da3BUTHUS Ha.}.’KI/I E/I MPAKTUKH. J] CHJICIIEEB ttos://m.edsoo.ru/00adad6e
— y4€HBIH, MeJaror U rpaxJIaHuH
58 [DIEKTPOOTPHUIIATETHPHOCTh ATOMOB XUMHUYECKUX 12.04.2024 bu6mmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 51 17.04.2024
OHHAM XUMITACCKAT CBASH https://m.edso0.ru/00adac34
bu6mmoreka [JOK
60 K 19.04.2024
OBAJICHTHAs TIOJISIPHAsi XUMHUYECKask CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHash XUMHUYECKas! CBA3b 24.04.2024 bubnuorexa [IOK
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https://m.edsoo.ru/00adaab9

bu6mmoreka [{OK
26.04.2024
62 Crenes okucIeHIA L 6.04.20 https://m.edsoo.ru/00adae28
bub6mmorexa [{OK
63 OKUCIUTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 1 08.05.2024 ttps://m.edsoo.ru/00adb076
bubmmoreka [IOK
4 1 10.05.2024
6 OxucauTeny ¥ BOCCTAHOBUTEITU 0 ttps://m.eds00.ru/00adb076
65 KonTponsnas pabora Ne4 no teme «CtpoeHue 1 15.05.2024 bubnuorexa [JOK
aToMa. XMMUYECKasi CBSI3b nttps://m.edsoo.ru/00adb486
66 PesepBHbIit ypoK. O606me1jne u 1 17 05.2024 bubnuoreka [IOK
cHUCTEeMaTU3als 3HAHUI nttps://m.edsoo.ru/00adb33c
67 PesepBHbIi ypoK. O606H1e?1/1e u 1 99 05.2024 bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI nttps://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. 06061116?1/16 " 1 94.05.2024 bubnuoreka [IOK
cUCcTeEMaTu3alys 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KJIACC

KosnuuecTBo yacoB Ypoxnu ¢
[pUMEeHeHHeM
Kontpoa [IpakTu4 Hara DJIeKTpOHHbIe HH(poBbIE
Ne i/ Tema ypoka M (ppoBLIX
Bcero bHbBIE ecKHe H3yYeHUst . o0pa3oBaTe/bHbIE Pecypchl
s1abopaTopuii
paboTel  padoThI R —
IKOJIOTHH
[Tepuonnueckuii 3akoH. [lepronnueckas Bu6 OK
1 CUCTeMa XUMHYECKHX 37eMeHTOB J]. U. 1 06.09.2023 nommoreka L
https://m.edsoo.ru/00adb59e
MenneneeBa
5 3aKOHOMEPHOCTH B I/ISMeHeHI/II/I"CBOI\/JICTB 1 08.09.2023 bubnuoreka [IOK
(MMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOOB https://m.edsoo.ru/00adb6b6
Kn
3 accu(uKaIus 1 HOMEHKJIaTypa 1 13.09.2023 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
B =
4 UIBI XUMHUYECKOU CBSISI/I‘ .I/I THIEI 1 15.09.2023 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o reme «IloBTopenne
5 yrayOJaeHne 3HaHUH OCHOBHBIX Pa3ielioB Kypca 1 1 20.09.2023
8 Kimacca»
K1 =
6 accu(uUKaIus XUMUYCCKUX PEaKIUui 1Mo 1 99.09.2023 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKON PEaAKIIHH.
bubmuoreka [JOK
7 [ToHsATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 27.09.2023
https://m.edsoo.ru/00adbe9a
peaxkuusax
[TonsTe 0 XUMUYECKOM paBHOBecuH. DaKTOPHI,
8  jnusmoNIIre Ha CKOPOCTh XUMHUYECKOHN peakiiuu U 1 29.09.2023 bubmmorexa [IOK
' B P peattht S https://m.edsoo.ru/00adc28¢c
MOJIOKEHHE XUMHUECKOTO PaBHOBECHS
9 OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 04.10.2023 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adc28c

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

Ypoku ¢
TPUMEHEHUEM
10 Teopust MEKTPOUTUUECKON TUCCOIHAIUH. 06.10.2023 1 ppoBBIX bubnuorexa [JOK
CuibHBIE U Cl1a0BIE DIIEKTPOJIUTHI o n1abopaTopuii https://m.edso0.ru/00adcd68
110 XUMHH H
IKOJIOTHH
bubmmoreka [{OK
11 4 i 11.10.202
OHHBIC YPaBHEHILT peattiid 0.2023 https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHUM B Bu6 10K
HOJIMOTEeKA
12 i i 13.10.202
CBETE MPECTABICHUN 00 dIEKTPOIUTHIECKON 3.10.2023 httos://m.edsoo.ru/00add5d8
JMCCOIAAITAT
XuMHYECKHEe CBOMCTBA COJICH B CBETE Bu6 1OK
nonmoTeka
13 i1 00 i 18.10.2023
MpEeACTABICHUHN 00 AIEKTPOIUTHUECKON htts://m.edsoo.ru/00addgb?
JTUCCOTTUAITAN
Ypoxku ¢
TPUMEHEHUEM
. 1 (ppoBBIX bubnmuorexka [JOK
14 IT 20.10.2023
OIULTHE O Thfiporise comelt naboparopuii https://m.edsoo.ru/00add9d4
110 XUMHH U
9KOJIOTUH
15 O06o001IeHre 1 cucTeMaTr3amys 3HaHUI 25.10.2023 httpsj?:g:;zeﬁigégg 412
16 [Ipaktueckas paborta Ne 1. «Pemenue 97102023 bubnunoreka [JOK
JKCIIEPUMEHTAIBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
KonTtponpHast padota Ne2 o teme Ypoku ¢
bu6mmoreka [JOK
17  PnexTponuTHYECKas TUCCOLMALNA. XUMUUYECKHE 01.11.2023 pumeHEeHUEM
https://m.edsoo.ru/00addecO
peaxiuu B pacTBOpax» U (POBBIX
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naboparopuii

10 XMMHHU U
OKOJIOTHH

OO01mast XxapakTepuCTHKa raJOTreHOB.

bu6mmoreka [{OK

18 08.11.2023
XHMMHUYECKHE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XnopoBosopoa. CoJisiHast KHCIOTa, XUMHYECKUE 10.11.2023 bubnuoreka [JOK
CBOWCTBA, MMOJIy4€HHE, IIPHMEHECHHE o https://m.edsoo.ru/00ade104
20 [IpakTuueckast pabora Ne 2 o teme «llomyuenue 15.11.2023 bubnuorexa [JOK
COJISTHOU KHCIIOTBI, H3y4EHUE €€ CBOWCTBY o https://m.edso0.ru/00ade348
21 Beruncnenus mo ypaBHEHHUSIM XUMHYECKUX 17 11.2023 bubnuoreka [IOK
EaKIIMI, €CIIM OJMH U3 PEAreHTOB JaH B U30bITKE o https://m.edsoo.ru/00ade488
99 OO6mrast xapakTepucTuka 31eMeHToB VIA- 99 11.2023 bubmuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
23  Haxox eHI/IeEe bl 1 €& czi)e(bHHeEHﬁ B l'I[) upoje 24.11.2023 Bubnuorexa LIOK
! P ! PHpOJE: o https:/m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
24 CepoBojopos, CTpOCHI/Ie,U(l)I/ISI/I‘leCKI/Ie u 99.11.2023 bubnuoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 OKcupl cepbl. CepHaiI KHCIIOTa, PU3NUECKHUE U 01.12.2023 bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKHE PeaKklnu, JIeKAIINe B OCHOBE
og |TPOMPILUICHHOTO croco6a MmoyrydeHus: CepHOi 06.12.2023 bubnunoreka [JOK
KHUCJIOThI. XMMUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollel Cpebl COeAUHEHUSIMHU CEPhI
97 Brruncnenue MaccoBoii 1011 BBIXO/a MPOIYKTa 08.12.2023 bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adec8a
28 DOmas XapakTepuCTHKa 3JeMEHTOB V A-TpyIbl. 13.12.2023 bubnuorexa [IOK
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\30T, pacrpoCTpaHeHHUE B MIPUPOJIe, PUINIECKUE
U XUMHUYECKHE CBOUCTBA

https://m.edsoo.ru/00adeea6

AmMuax, ero (pu3NYECKUe U XUMUYECKHE bubnuorexa [JOK
29 ) 15.12.2023
CBOICTBA, MTOJYYEHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpakTrueckas padora Ne 3 o reme «llomydenue 20.12.2023 bubnuorexa [JOK
aMMHaKa, U3y4YeHUE Er0 CBOUCTB» o https://m.eds00.ru/00adf180
31 A30THas KHCIIOTa, €€ q)umnqecxne Y XUMHYECKHE 99122023 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnEe HUTPATOB U COJIEH aMMOHUS B
32 1YECTBE MUHEPATBHBIX YI0OpEeHH. XUMUYECKOe 97 12.2023 bubmuorexa [JOK
\rpSA3HEHKE OKPYKAIOIIEH CPEIbI COEMHEHUSIME o https://m.eds00.ru/00adf518
a3zoTa
®docdop. Oxcua pocdopa (V) u pochopHas
33  kucmoTa, pU3HUECKUE M XUMUYECKHE CBOMCTBA 29.12.2023 bubmorexa LIOK
’ ’ o https://m.edso0.ru/00adf68a
MOJIy4YeHUe
Hcnonws3oBanne GocdaToB B Ka4yeCTBE Eu6 OK
34 MHHEPAJIbHBIX YI0OpEeHH. 3arpsa3HeHNE 10.01.2024 nommoreka L
g https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 VYraepoa, pactipocTpaHeHHE B n;inpoz[e, 12.01.2024 bubnuoreka [JOK
(hM3UYECKHe U XUMUYECKHNE CBOMCTBA https://m.edsoo.ru/00adfd9c
O )
KCHU/IBI yrnep(v)ﬂa ux (pusmdeckue u BuGmiorexa LOK
36 XUMUYECKUE CBOMCTBA. DKOJIOTMYECKUE 17.01.2024
https://m.edsoo.ru/00adfebe
[po0IIEeMBI, CBsi3aHHbIE ¢ OKcHa0M yriaepoza (1V)
. bubnuoreka [JOK
37 h% ¢ 19.01.2024
POIBHAT IHETOTA H e€ COIH https://m.edso0.ru/00ae006¢c
[[pakTiueckas padota Ne 4 o teme "[lonyuenue Eu6 OK
38 | yraekucnoro rasa. KauectBeHHast peakuus Ha 24.01.2024 nommorexa L1

KapOoHaT-uoH"

https://m.edsoo.ru/00ae027¢
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39 IlepBoHauanbHbIE TOHATUSA 00 OPraHUUYECKUX 96.01.2024 bubnuorexa [JOK
BEIIIECTBAX KaK O COEAMHEHHSX yriiepo/ia o https://m.edsoo.ru/00ae054e
. bubnuorexa [JOK
40 K 31.01.2024
PEMITHIL I 610 COSAuHEIA https://m.edso0.ru/00ae080a
[TpakTiaeckas padborta Ne 5. Pemenue Eub 1OK
nonmorexa
41 ¢ B 7 02.02.2024
CrepUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkueitmme httos://m.edsoo.ru/00ae0bf2
HEMETAJUJIbl U UX COCTUHEHUSD)
42 KontponbHas pabota Ne3 no teme «Baxkneimiue 07.02.2024 bubnuorexa [JOK
HEeMETaJJIBl ¥ UX COCINHECHUS https://m.edso0.ru/00ae0el8
ODO1as XxapakTepUCTHKA XUMUYIECKUX DJIEMEHTOB
43 — MeTayioB. MeTtammndeckas CBHSB‘.I/I 09.02.2024 bu6moreka [IOK
METaJUIMYECKasi KpUCTAJUINYECKAs PEIIETKA. https://m.edsoo.ru/00ae103e
®dusndecKue CBONCTBA METAIOB
m XI/IMI/IquKI/If, CBOMCTBA MGT&J‘Ii‘IOB. 14.02.2024 bubnuorexa [JOK
TIEKTPOXUMHUYECKHUI Psifi HATPSKEHUI METaJIIOB https://m.edso0o.ru/00ae1156
DOmMe criocoObl mosyueHus: MeTaioB. CriiaBbl.
B
45 BI‘II/I(\JlJ'IeHI/IH M0 YPABHEHUSIM XUMUYECKUX 16.02.2024 bubnunoreka [JOK
peaKuid, €CJIM OJJMH U3 PEareHTOB COACPIKUT https://m.edso0.ru/00ael1156
puUMecH
bu6mmoreka [JOK
46 I1 21.02.2024
OFATHE O KOPPOSHH METAILIOB https://m.edsoo.ru/00ae1278
Ypoxku ¢
TIPUMEHEHUEM
a7 Illenounbpie METaJIIbI 23.02.2024 qu)pOBHXV bubmorexa LIOK
nabopaTtopuii https://m.edsoo.ru/00ae14b2
M0 XUMUH U
9KOJIOTUH
48 OkcHpl ¥ THAPOKCUIBI HATPUSA U KNS 21.02.2024 bu6mmoreka [JOK
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https://m.edsoo0.ru/00ael4b2

49 [[{esrouHO3EMETBHBIE MEiTaJIJIBI — KQJIbLIMU U 93.02.2024 bubnuorexa [JOK
MarHum https://m.edso0.ru/00ae15e8
. bubnuoreka [JOK
B 28.02.2024
50 QXHEHIITNE COCTMHCHHS KaJIbIUs 8.02.20 httos://m.eds0o.ru/00ae1568
51 O06o00mmeHre u cHCTeMaTH3alus 3HAaHUH 01.03.2024
N " bubnuoreka [JOK
52 K 0 06.03.2024
€CTKOCTB BOJIBI M CTIOCOOBI €€ yCTPaHCHHUS httos://m.edsoo.ru/00ae1886
53 [[pakTyeckas pabota NQ"6 o teme "XKéctkocTh 08.03.2024 bubnuorexa [JOK
BOJIBI U METOJIbI €€ YCTPAHEHHUS " https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
4 13.03.2024
> AdtroMHHi 3.03.20 https://m.edsoo.ru/00aelc64
. bubmuorexa [JOK
55 A 20.03.2024
MQoTepHbIE CBONCTBA OKCH/IA U THIPOKCHUIA httos://m.edsoo.ru/00ae1c64
bu6mmoreka [IOK
>0 Keseso 22.03.2024 https://m.eds00.ru/00ae1d86
57 Oxcupl, THAPOKCUAbI 1 cou xene3a (1) u 97 03.2024 bubnuoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHne U cucTeMaTU3alus 3HAHUH 29.03.2024
[IpakTtuueckas padota Ne 7. Permenue Bu6 OK
59  crmepuMEHTANIbHBIX 3a7a4 1o TeMe «BaxxHenme 03.04.2024 nomorexa L
https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCIMHCHHUS
Brruncnenus no ypaBHEHUSIM XUMHUYECKUX
50 CaKIMii, €CITM OJTMH U3 PEarcHTOB JIaH B N30BITKE 05.04.2024 bu6mmoreka [JOK
JIX COACPKUT IpUMeECH. BerunciieHns MaccoBou o https://m.edso0.ru/00ae1750
JIOJTU BBIXO0J1a IPOAYKTA PEeaKINH
61 O06o0meHre 1 cucTeMaTr3amys 3HaHUHA 10.04.2024
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KontponbsHas padora Ned o treme «Baxkuelme

62 1 12.04.2024
METaJUIbl U UX COCIMHEHUSD
63 BelecTBa 1 MaTepuaibl B MOBCEIHEBHOM )KU3HU 1 17.04.2024 bu6mmoreka [{OK
YeJI0BEKa https://m.edsoo.ru/00ae3f50
Ypoku ¢
TPUMEHEHUEM
. U (POBBIX bubnnorexa [JOK
4 X 1 19.04.2024
0 VIMITTICEROE SATPASHEHHE ORpYAAIOMEH CPeAbt 9.04.20 naboparopuii https://m.edsoo.ru/00ae4270
0 XUMUH H
9KOJIOTUH
Ponp xuMum B pelIeHnH 3KOJIOTHYECKUX bubnuoreka [IOK
1 24.04.2024
65 npoOieM 04.20 https://m.edso0.ru/00ae4270
66 PesepBHbIit ypoK. O606H1e?1/1e u 1 08.05.2024 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O606meime " 1 10.05.2024 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHBIi ypoK. O606melvme u 1 15.05.2024 bubnunoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB WN.T'., CnankoB C.A., AkimoHepHoe o01iecTBo «M31aTenbcTBo
«IIpocsenieHue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., AkurionepHoe o61iectBo «M3narenscTBo

«HpOCBGIIIGHI/IG»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

YMK

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Yuu.py






