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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TpEOOBAaHMH K pe3yJbTaTaM OCBOECHMS OCHOBHOM 0O0pa30BaTEIbHOW IPOrpaMMBbI
OCHOBHOTo 001mero oOpasoBanusi, npeactaBieHHBIX B GI'OC OO0, a Takke Ha OCHOBE
benepanbHOl pabodyeil mporpaMmbl BOCHUTAHHS M C YYETOM KOHLEIMIUHU MPETofaBaHUs
y4eOHOro npenmera «XuMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit dexepanuu.

[IporpamMma mo xumum Ta€T TPEICTABICHUE O IIENIAX, OOMICH cTpaTeruu OOydeHUs,
BOCIUTAHMSI U Pa3BUTHA OOy4alONIMXCS CPEICTBAMHU y4eOHOrOo MpeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE MIPEIMETHOE COJIepP KaHue, MPeyCMaTPUBACT paclpeielieHne ero mno Kiaccam
U CTPYKTYPUpPOBaHHE [0 pa3fejlaM M TeMaM I[pOrpaMMbl IO XUMHHM, OIPEAEISAET
KOJMYECTBEHHbIE U KAYECTBEHHbIE XAapAaKTEPUCTUKH COJEPKAHUS, PEKOMEHIYEMYIO
MOCIIE0BATEIBHOCTh U3YYCHHS] XUMUU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€i, TIOTUKH Y4eOHOTO MPOIECcca, BO3PACTHBIX OCOOCHHOCTEH 00yUaromnuXCsl, ONpeaeseT
BO3MOYKHOCTH TIPEIMEeTa U pean3aluu TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOMU
o0pa3oBaTeNbHOW TPOTPaMMBbl Ha YPOBHE OCHOBHOTO OOMIEro 0Opa3oBaHMs, a TaKKe
TpeOoOBaHUN K pe3ynbraraM OOY4YeHHsS XMMUU Ha YpOBHE Ieeld HM3ydeHHUs mpeaMera u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENBLHOW NEATEIHHOCTH OOYYaIOUIerocss MO OCBOCHHIO
y4eOHOTO CO/IepIKaHMSL.

3HaHWEe XUMHUU CIYXXHUT OCHOBOH il (POPMUPOBAHUS MUPOBO33PEHUS 00yUaromIerocs,
€ro MpeAcTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPaloT (OpMUPYEMBIE
XUMHEH TMpeiCTaBiIeHHs] O B3aUMOIPEBPAILICHUSAX SHEPTUU M 00 SBONIOIHMHU BEUIECTB B
MPUPOJIE, O MYTAX PELIEHUs INI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA —
CBIDBEBOM, DHEPreTUYECKOM, MHUIIEBOM U SKOJOrMYecKod Oe3omacHocTd, Mpodiaem
3/IpaBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaau3allid BO3MOXHOCTEH i caMOpa3BUTHS U (opMHpOBaHUS
KYJIbTYpPBI JINYHOCTH, €€ 001el U PYyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHME MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH
00y4aroIuXcsi, HABBIKOB MX CAMOCTOSITENIbHON yU4eOHOMN AESITeNTbHOCTH, IKCIIEPUMEHTATbHBIX
U HCCIEeNOBATENbCKUX YMEHHUH, HEOOXOMUMBIX KaK B TIOBCEJHEBHOW >XM3HH, TaK U B
po¢eCCuOHAIBHON JeATETbHOCTH;

3HAKOMUT CO CNeUU(PUKON HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI 1I€IOCTHOTO
B3IJIAJla HA €IWHCTBO NPUPOALI W YEIOBEKA, SBISAETCA OTBETCTBEHHBIM JTAlloM B
(OpMHPOBAHUN €CTECTBEHHO--HAYYHOIH IPaMOTHOCTH O0YYarOIIUXCs;

crocoOCcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOIMYECKOE 0Opa3oBaHUE
00yJaroIuxcs.

JlaHHbIEe HaNpaBJIeHUs B 00yUYEHUN XUMHH 00€CIIeUnBalOTCs Cenn(UKoil copepskaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IMEJaroruuyeckyu aJanTHUPOBAaHHBIM OTpaKEHHEM
0a30BOI HAyKU XMMHUH Ha ONPEACIEHHOM dTare e€ pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0OOIIIeT0 00pa30BaHMs OPHEHTUPOBAH Ha OCBOCHUE
00yUaIOIUMUCS CUCTEMBI TIEPBOHAYATLHBIX TOHATHI XUMHUH, OCHOB HEOPTaHUYECKONH XUMHH
Y HEKOTOPBIX OTAENbHBIX 3HAUUMBbIX MOHATHI OPraHnYecKOl XUMHUH.



CtpykTypa copep:kaHus IPOrpaMMbl IO XUMUU CPOPMUPOBaHA HA OCHOBE CUCTEMHOTO
noaxojna k e€ uzyuenuto. CopepxaHue CKJIaIbIBACTCA U3 CUCTEMBI MOHATHI O XUMHYECKOM
9JIEMEHTE M BEIIECTBE M CHCTEMBbl MOHSATHA O XUMHYECKOW peakuumu. O0e 3TU CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl 110 IPUHLHUITY [1OCJIEI0BATENbHOIO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— Y4YEHHMsI O CTPOEHMH aTOMa U XUMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHS PAcCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOIO YPOBHS K JIpyromy,
BBITONHSASA (PYHKIMK OOBSICHEHUS! M MPOTHO3UPOBAHMS CBOICTB, CTPOCHHUS M BOZMOXKHOCTEH
[IPaKTUYECKOI0 IPUMEHEHHUS U TIOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe TporpaMmbl MO XMMHHM CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTaBIAIONIEH HAaydHON KapTUHBI MHUpaA B JIOTHKE €€ CHCTEMHOW MpPUPOJIBL,
[IEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHHMIO MU METOJiaM MO3HaHUs B Hayke. V3ydyeHwue
XUMHUH TPOUCXOJUT C NPUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX Y4E€OHBIX IPEIMETOB:
«Oxpyxaromuid Mup», «buonorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Ipu u3ydyeHnn XUMUU MPOUCXOIUT HOPMUPOBAHNE 3HAHHUI OCHOB XMMHUYECKON HAyKU
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON AESITeTbHOCTH YellOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYpbl. 3ajauya y4eOHOro HpeaMeTa COCTOUT B
(OpMUPOBAHUM CHUCTEMbBI XMMHUUECKHUX 3HAHUM — Ba)KHEWIINX (aKTOB, MOHSITUM, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUM, TOCTYMHBIX OOOOIIEHUII MHPOBO33PEHUYECKOT0 XapakTepa,
s3pIKa HAYKH, B MPUOOIIEHUU K HAYYHBIM METOJaM IMO3HAHUS MPH U3yYEHUU BEUIECTB U
XUMHUYECKUX peakuui, B (OPMUPOBAHMM U PaA3BUTHM IO3HABATEJIBHBIX YMEHUH M HX
MPUMEHEHUH B Yy4eOHO-NO3HABAaTEIbHOM M Yy4eOHO-HCCIIEI0BATENIbCKON eI TebHOCTH,
OCBOEHMH IpaBUJ O€30MaCHOr0 OOpaIlleHus C BEIECTBAMU B IOBCEITHEBHON KHU3HH.

ITpu M3yyeHUH XMMUHU HA YpOBHE OCHOBHOI'O O0IEro oOpa3oBaHMs Ba)XHOE 3HAYECHUE
MPUOOPENTN TaKKe LIEIH, KaK:

—  (opMupoBaHME  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO pEIIeHHUH, ClIOCOOHOM
alaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOyuY€HHUs Ha CHCTEMaTH4ecKoe MpuoOIIeHHe OOydYaroluuxcs K
CaMOCTOSITENIbHOM ~ MO3HABaTEJIbHOM  JEATENIbHOCTH, HAy4YHbIM METOAaM  IO3HaHMS,
(hOpMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— o0ecrieyeHrne yCIOBHUH, CHOCOOCTBYIONIMX MPUOOPETEHUI0 O00yYaroIMMUCS OIbITa
pa3HO00Opa3HOM NesTeIbHOCTH, TO3HAHUSA M CAMOTIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUECHUE JJIs PA3IMUHBIX BUOB JESTEIbHOCTH;

— ¢gopmupoBanue o0IIe QYHKIMOHATIBHON W €CTECTBEHHO-HAYYHON TPaMOTHOCTHU, B
TOM 4YHCIIe YMEHHIl OOBSACHATH M OLEHUBATH SBIIEHUS OKPYXKAIOLIETO MHpa, HCHOJIb3Ys
3HAHUS U OTIBIT, MOTYYCHHBIE TPU U3YUYCHUN XUMHH, IPUMEHSITh UX TPU PELICHUH MpoOIeM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOM AEATEIBHOCTH;

— ¢opMupoBaHue y o0Oy4arolmMXcs TI'YMaHUCTHYECKHX OTHOIICHHUN, IOHHUMaHUs
LIEHHOCTH XUMUYECKUX 3HAHUU ISl BBIPAOOTKH HKOJIOTMYECKHU 11eJIeCO00pa3HOro MoBeACHUS



B OBITY M TPY/JOBOH JCATCIHOCTH B IIEJAX COXPAHEHHUS CBOETO 370POBbS U OKPYIKAIOMICH
MPUPOJTHOMN CpeIbl;

— pa3BUTHE MOTHBAIMM K OOy4YEHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIEYETIOBEUYCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY MPOGUIIS K HAIIPABICHHOCTH JAJIbHEHIIIETO 00YICHHS.

OO11ee YnCiI0 YacoB, OTBEAEHHBIX JIJI U3YUCHHUS XMMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanusi, cocTaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B Hezeno), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBonayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Ponp XUMHM B KHM3HM 4YeloBeKa. XUMHsS B CHUCTeME HayK. Tena u
BeniecTBa. PU3nMYECKUE CBOMCTBA BelIECTB. ArperatHoe cocrosiHue BeuiecTs. llonsarme o
METO/axX MO3HAHMs B XMMUU. UncThie BemmecTBa U cMecu. CrocoObl pa3/ieneHus: cMeceil.

ATOMBI U MOJIEKYJBl. XUMHUYECKHE 37I€MEHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTeie u ci10KHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckass Qopmysa. BaleHTHOCT aTOMOB XUMHMUYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa cocraBa BemecTB. OTHOcUTeNbHas aromHass Macca. OTHocUTeIbHas
MOJIEKYJIsIpHas Macca. MaccoBast 10J1s1 XMMUYECKOT'0 3JIEMEHTA B COCIUHEHUH.

KonnuectBo Bemectsa. Monbs. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MAcChl U
quciaa CTPYKTYPHBIX €AMHUIL BelecTBa. Pacu€rel mo popmysaM XUMHUYECKUX COeITMHEHUH.

Ou3nyeckue U XUMUYECKUE SIBJICHMS. XUMHUYECKass peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHHMsS MacChl BEIIECTB. XHMHYEecKHe ypaBHEeHHUs. Knaccudukamms XUMHYECKHX
peakiuii (coeAnHeH s, Pa3I0KeHHs, 3aMelleHus, 0OMeHa).

Xumuueckuii s3xcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCY/I0H, MpaBUIaMU padoThl B Ja0OpaTopuu U npuéMamu
oOparmieHus: ¢ 1a00paTOPHBIM 000PYIOBaHHEM, H3yYCHHE M ONHMCAaHUE (PU3HMUECKUX CBOWCTB
00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOIrofeHue (pu3ndeckux (IUIaBJICHUE BOCKA, TasiHUE
Jb/1a, paCTHUpaHHE caxapa B CTYIKe, KUIIEHUE U KOH/AEHCAlUs BOJbI) U XMMUYECKUX (TOpeHHE
CBEYH, MPOKAJIUBAHUE MEIHOW MPOBOJIOKU, B3aUMOJICHCTBUE Mejia C KHUCIOTOW) SIBJICHUH,
HaOJIIO/ICHUEe M ONKCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKMX peaklUui (pasiokeHue
caxapa, B3aMMOJEHCTBHE CEpHOW KHUCIOTHI C XJOPHUJIOM OapHsl, pazoXKeHHe THAPOKCHJA
menu (II) mpu HarpeBanuM, B3auMozeicTBue xemne3a ¢ pactBopoM conu meau (II), nyuenue
CIOCOOOB pa3/ielieHusl CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIbTPOBaHHE, BBITapUBAHUE,
TUCTWUISILMS, XpoMarorpadus, MpOBEACHHE OYMCTKM MOBAPEHHOW COJIM, HAOJIOJIEHUE U
ONMCAHUE PE3YJIbTATOB MPOBEICHHUS OIBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MAacChl,
co3JlaHue MoJiesiel MOJIeKYI (IIapOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3neMeHT U mpocToe BEUIECTBO.
Haxoxxnenne kucinopoma B Tpupoae, (PU3MUECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenune xkucinopona. CrnocoObl MOMy4eHHS KHCIOpoJa B
nabopaTopuu H TpOMbIIUIEHHOCTH. KpyroBopor kucinopona B mnpupoge. O30H —
AIJIOTPOIIHAS MOAU(UKAIIIS KUCIOPOAA.

TennoBoit 3¢ ¢deKkT XUMHUYECKON peakluu, TEPMOXUMHYECKHE YypaBHEHUS, JK30- U
9HAOTEPMHUUYECKNE DPEAKIUHU. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE BO3AyXd, YCHJICHHE
MapHUKOBOTO P deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bomopon — snemenT m mpocroe BemecTtBo. HaxoxzaeHue Bogopoda B NPHUPOAE,
¢bu3nyueckrue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, ClI0coObI ofyueHus. Kuciorsl u comu.

MossipHblii 00BEM ra30B. Pacy€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.

®dusnueckue corcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacblieHHble u
HEHACBILICHHBIE PAaCcTBOPBI. PacTBOpMMOCTH BemiecTB B Bojxe. MaccoBas [0Js BeLIECTBA B



pacTBope. XuMuyeckre cBorcTBa Boabl. OcHOBaHUs. Poab pacTBOpPOB B IPUPOJAE U B )KU3HU
yesnoBeka. KpyroBopor Bobl B pupoje. 3arps3HeHue NpupoaHbiX Bod. OXpaHa U OUMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmvecknx coeauneHnid. Oxcuapl. Kitaccupukamnus OKCHIIOB:
cosieoOpazyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U  HECOJCOOpa3yroIIHe.
Homenknarypa okcupoB. ®dusmyeckne M XuUMUYECKHE cBoWcTBa OKCuAoOB. llomyueHue
OKCHU/JIOB.

OcnoBanust. Knaccuukamuss OocHOBaHWM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. dusnyeckue U XMMHUUYECKHE CBOKCTBA OcCHOBaHuUM. [lomyuenue
OCHOBaHMM.

Kucnorel. Knaccudukanus xucnor. Homenkmatypa kucior. OPusnueckue u
XMMHYECKHUE cBoMcTBa KHUCIOT. Psg akruBHOcTH MetayuioB H. H. bekerosa. Ilonmyuenue
KHCJIOT.

Comu. Homenknatypa coiieid. @uznueckue U XuMuieckue cBoiictpa coseid. [lonyuenue
COJIEH.

I'enernueckas cBsA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETMHEHUM.

Xumuueckuii s3xcnepumenm:

KaueCTBEHHOE ONpPENENICHUE COACpPKAHUA KHUCIOpPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacrio3HaBaHUE U M3YYECHUE CBOMCTB KUCIIOPO/a, HAOIIOCHUE B3aNMOACHCTBUS
BELIECTB C KHUCJIOPOJOM M YCIIOBUS BO3HUKHOBEHHUS M IpEKpallleHus TOpeHus (Ioxkapa),
O3HaKOMJIEHHE C O0pa3llaMH OKCHUJOB U OMHCAHHME WX CBOWCTB, MOJy4YeHHE, coOupaHue,
pacrmo3HaBaHHe M H3Y4YEHHE CBOMCTB BOAOpoAa (FOpeHHE), B3aMMOCHCTBHE BOJIOpPOJAA C
okcuaoM Meau (II) (Bo3MOKHO MCHOJIB30BaHUE BHUJEOMATEPHANIOB), HAOIIOAEHHE 00pa3IoB
BELIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEH pPACTBOPEHUS BEILECTB C
pa3IMYHON paCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM J0JIEN
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C MeTallaMd (HAaTpUEM U KaJlbIIMEM)
(BO3MOHO HCIOJIb30BAaHUE BHICOMATEpPUAJIOB), MCCIIEOBAaHNE OOPa3lloB HEOPTaHHMYECKUX
BELIECTB Pa3JIMYHbIX KJIACCOB, HAONIO/IEHNE U3MEHEHUSI OKPACKM MHJIUKATOPOB B PacTBOPAx
KHCIIOT U lIenoded, m3yueHue B3aumopeictBus okcuna meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJlaMH, peaklHil HeHUTpaau3aluu, MOJIYyYEeHHUE HEpPacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO MeTajyla JpYrMM U3 pacTBOpa COJM, pELICHHE
AKCIIEPUMEHTAIIBHBIX 3aa4 1o TeMe «BakHelne Ki1acchl HEOPraHMUEeCKUX COSTUHEHUI.

Ilepuoanueckuii 3axkoH u Ileprnoanyeckas cucrema Xxumu4eckux diaemenros 1. H.
MenpneneeBa. Crtpoenue aTOMOB. Xumuyeckas CBS3b. OxucanreabHO-
BOCCTAHOBHTE/bHbIE peaKIMU

[lepBbie TOMBITKM KIaCCH(UKAIMU XHUMHYECKHUX DJIeMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (ILE€JOYHBIE U IIETOYHO3EMENIbHbIE METaJUIbl, TaJOTE€Hbl, WHEPTHBIC
rasbl). DJI€MEHTHI, KOTOpble 00pa3yIoT aM(OoTepHbIe OKCU/IBI U TUAPOKCHIBL.

[lepnonnueckuit 3akoH. llepuogmueckas cucrtema xumMuuyeckux saemMeHToB [ WM.
MenpeneeBa. KopoTkonepuoanast u uiMHHONepuoaHas ¢Gopmsl Ilepuonnyeckoil cucteMbl
xumuueckux 3nemeHtoB JI. M. MenneneeBa. Ilepuoast u rpynnbl. PU3HYECKUN CMBICHT
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjaep. M3orombl. Onektponbl. CTpoeHue
AJICKTPOHHBIX O000JIOYEK aTOMOB MepBbIX 20 XUMHUYECKHUX 23JIeMeHTOB Ilepmoamueckoit



cuctemsl J[. . MenneneeBa. XapakTepucTUKa XMMHUYECKOTO JIEMEHTA TI0 €T0 MOJIOKEHHUIO B
[Tepuonuueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH  HU3MEHEHHUs  paJuyca  aTrOMOB  XMUMHYECKHX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJIUTMYECKUX CBOMCTB IO IPYIIIaM U IMepuoam.

3navuenune Ilepumommueckoro 3akoHa wu Ilepuwomuueckod CHCTEMBl XHWMHYECKHX
AJIEMEHTOB JIJIs pa3BUTHS HayKu U pakTuku. . 1. MenneneeB — yuéHbIN U TpaXk1aHMH.

Xumunueckass  cBsi3b.  KoBajieHTHast — (mosisipHasl W HENOJsIpHAsi)  CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHast CBS3b.

Crenenp oxkucieHus. OKHUCIUTEILHO--BOCCTAHOBUTENBbHBIE peakiuu. I[Ipomecch
OKHCIICHHUS U BOCCTaHOBJICHUS. OKHUCIIUTEIIN M BOCCTAHOBHTEIIH.

Xumuueckuit y3xcnepumenm:

M3y4yeHue oOpa3IoB BEIIECTB METAJIOB U HEMETAJIOB, B3aUMOJICUCTBUE THAPOKCH]IA
[MHKA C paCTBOPAMH KHUCJIOT U LIEJI0OUEH, TPOBEICHUE OIBITOB, UJLUTIOCTPUPYIOLINX MIPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIMi (TOpEHUE, PEaKIIUK PA3JIOKCHHS, COSTUHCHUS ).

Meoswcnpeomemmnuwie ceasu

Peanuzamust  MeXmnpeAMETHBIX CBsI3ed TMpU  HW3YYEHUHM XUMUU B 8  Kiacce
OCYILIECTBIISICTCS YepPEe3 UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK U
TIOHATHM, SBJSIONIMXCS CUCTEMHBIMHU JII OTIENBHBIX MPEIMETOB E€CTECTBEHHO--HAYYHOTO
LMKJIA.

OO0mme ecTeCTBEHHO--HAYYHBbIC MOHSTHUS: HAy4YHBIN (DAKT, THIOTE3a, TEOPHUS, 3aKOH,
aHaM3, CHHTE3, KiIacCUUKaIUs, TEPUOJUYHOCTh, HAONIOACHHE, OKCIICPUMEHT,
MOJICIIMPOBaHNE, U3MEPECHHUE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, aroM, 53JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, HW30TOIBI,
PaINOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKHUI 3apsijl, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, GU3NYECKUE BEIUYNHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, TIIAHETHI,
3BE351, ComHIIE.

buonorust: potocunres, nprxanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpaiIbl, TOPHBIE TOPOJABI, IOJIE3HBIC
HCKOMaeMble, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BewmecTBo 1 XMMH4YeCKas peakus

[Iepnonnueckuit 3akoH. llepuogmueckas cucrema xuMuuyeckux saemMeHToB [ WM.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XUMHUYECKUX
JJIEMEHTOB IEPBBIX TPEX MEPUONOB, KU, KAIBLKSA U UX COCAMHEHUM B COOTBETCTBUM C
IIOJIOKEHUEM DJIEMEHTOB B lleproanueckoi cucreMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbl XMMHUYECKOM CBSI3U. THIIBI KPUCTAUIMYECKHX DPEIIETOK,
3aBUCUMOCTBH CBOMCTB BEIIECTBA OT THUINA KPUCTALIMYECKOM PEINETKH W BHJA XHUMHYECKOU
CBSA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUECKUE CBOWCTBA
BEILIECTB, OTHOCSAIIMXCS K Pa3IN4YHBIM KJIaCCaM HEOPTaHWYECKUX COCIMHEHHN, TeHEeTHYeCKas
CBSI3b HEOPTaHUYECKHX BEILECTB.



Knaccudukanus XuMHUYECKMX peakluid [0 pa3iiUyHbIM MpU3HAKaMm (MO0 4YHUCIy U
COCTaBY YYacTBYIOIIMX B pEaKIHMH BEIIECTB, MO TEIUIOBOMY 3(G(}eKTy, M0 H3MEHEHHUIO
CTETICHEH OKUCIICHUS] XUMHUECKUX AJIEMEHTOB, 110 O0OPAaTUMOCTH, TI0 YYaCTHIO KaTaIu3aTopa).
DK30- U SHI0TEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTre o ckopocTu XuMu4eckoil peakuuu. [TousTue 06 06paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [loHsATHe O TOMOreHHBIX M reTeporeHHbIX peakuusax. [lonarue o
karanu3e. IloHsTe O XumMuueckoM paBHOBecuH. DaKTOphl, BIUSIOLIME HA CKOPOCTh
XUMHUYECKOHN pEeaKIMU U TOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, JJIEKTPOHHBIN OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOMN peakuuu. CocraBneHue YpaBHEHUI OKHCJIUTENBHO--
BOCCTAaHOBUTEJIbHBIX PEAKLUM C UCIIOIb30BAaHUEM METO/1a 3JIEKTPOHHOI0 OajlaHca.

Teopust dNEKTPONUTUYECKON AMCCOLUAIMM. OJIEKTPOIMUTHI U HEIJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JuCCOIMAlMU BELIECTB C Pa3jIMYHBIMU BUJAAMH XHUMHYECKOU
cBs3u. Crenenp Auccoruanii. CHUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. YcioBUs NPOTEKaHUS peaklMii HOHHOIO 0OMEHa, IOJIHbIE
U COKpall¢HHbIC MOHHBIE ypaBHEHHUs peakuuii. CBOWCTBA KHCIIOT, OCHOBAaHUW M COJIEH B
CBETE MPEACTaBICHUI 00 AJIEKTPOIUTUYECKON auccolnuanuu. KadecTBeHHbIE peakluyd Ha
HoHBL. [loHATHE O TUIpOIN3E CONEN.

Xumuueckuii Ikcnepumenm:

03HAaKOMJIEHHUE C MOJIEISIMU KPUCTANIMYECKUX PEUIETOK HEOPIaHWYECKUX BELIECTB —
METa/UIOB M HeMeTaioB (rpadura W amMasa), CIOXKHBIX BEIICCTB (XJIOpUIa HATpHs),
HCCIEA0BAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON pEeaklMH OT BO3AEHCTBUSA PA3TUYHBIX
(akTopoB, HcCIEIOBaHUWE  BJIEKTPOIPOBOAHOCTH  PacTBOPOB  BEUIECTB,  IIpolecca
JUCCOLMAIMN KUCIIOT, LIeJ04Yed U cojeil (BO3MOXHO MCIOJb30BaHUE BUAECO MaTEpUAlIOB),
IIPOBE/ICHUE OIBITOB, WIUTIOCTPUPYIOLINX MPHU3HAKH MPOTEKAHUS peakluii MOHHOro oOMeHa
(obpa3oBaHMe OcajKa, BbIJEIEHHE raza, oOpa3oBaHUE BOJIbI), OMBITOB, WJUIIOCTPUPYIOLIUX
MIPUMEPHl OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX pPEaKUMM (FOpeHHe, peakUuud pas3sIoKeHUus,
COEMHEHMS), pacHo3HaBaHUE HEOPraHMYECKHUX BEUIECTB C IIOMOIIBI0 KadeCTBEHHBIX
peakuuii Ha HOHBI, PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3aad.

HemeTtajibl 1 MX cOeJUHEHUSA

OOmias xapakTepucTuka ragoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CtpoeHue u (U3MUECKHe CBOMCTBA MPOCTHIX BELIECTB — TaJIOT€HOB.
XHUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJIOpa (B3aUMOJEHCTBUE C METalllaMU, HEMETallIaMH,
menoyamu). XnopoBojgopon. ConsiHas KHCIIOTa, XHMHUYECKHE CBOMCTBa, IOJydyeHHE,
npuMeHeHue. JleiicTBue XJiopa M XJIOPOBOJAOpPOAA HA OPraHM3M desloBeKa. BakHeimne
XJIOPUJIBI U UX HAXOXACHHUE B IPUPOJIE.

OOmast xapakTepucTuka 31eMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTtpoeHue u pU3NUECKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIIMY KUCIIOPOAa U cepbl. XUMHUECKHUE CBOICTBA
cepsl. CepoBOAOPOI, CTPOCHHE, (PU3MUECKHE M XMUMHYECKHE CBOMCTBA. OKCHABI CEPhI Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCII0Ta, PU3NUYECKUEe U XUMHUYECKHE CBOICTBA
(oOmme kak MpeAcTaBUTENS Kiacca KHUCIOT M crenuduyeckue). XUMHUYECKUE peakivH,
JIeKAalMe B OCHOBE MPOMBIIIJIEHHOTO CIoco0a IMoydeHus CepHOM KUCIOThl. lIpuMenenue
cepHoii KHCIOTHl. CoONM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAas peakmus Ha Cyiab(haT-uoH.



Haxoxaenue cepbl U €€ coelMHEHUH B Ipupoje. XUMUYECKOe 3arps3HEHUE OKpysKarolien
cCpeAbl COECOUHEHUSAMHU cepbl (KUCIOTHBIE MOXKIM, 3arpsA3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

OOmiast xapakTepucTuka >1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIe CTENEHH OKHUCICHMs. A30T, pacnpocTpaHEeHHE B Ipupoae, (QpuU3MuecKue U
XUMu4eckue cBoiictBa. Kpyrosopor azora B mpupone. AMMHUAK, ero (usnyeckue Hu
XMMHAYECKHE CBOWCTBA, NOJy4deHHWe M npuMeHeHue. Comu aMMOHHS, MX (QHU3HUECKUE U
XMMHUYECKHE CBOMCTBA, MpUMeHeHue. KauecTBeHHAs peakius HAa MOHBI aMMOHUS. A30THas
KHCJIO0Ta, €€ MoJydyeHue, (pu3ndeckue U XMMHUUYECKHe CBOMCTBA (0OIIMe KaK IpeicTaBUTENs
KJ1acca KMCIIOT U crnenududeckue). Vcrnonp30BaHie HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
MUHEPAIBHBIX YI0OpeHUH. XUMHUECKOE 3arpsi3HEHHE OKPYXKAroIeH Cpeaspl CoOeTnHECHUSIMU
a3ota (KUCIIOTHBIE [IOKAM, 3arpsA3HEHHME BO3/AyXa, IMOYBHI W BomoEMOB). Docdop,
aJuloTponHble Moaupukamuu (ocdopa, ¢uznyeckue M XUMHUYeckue cBoicTBa. Okcup
dochopa (V) u dochopnas kuciora, punveckre U XUMHUYECKHE CBOMCTBA, MOJydYCHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

OOmast xapakrepuctuka 31eMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTENEHH  OKUCJIEHHUs.  YIJepojd,  auIOTPONHble  MOJIU(UKAIMH,
pacrpocTpaHeHHe B Ipupoae, (usnueckue M XHMHYECKME CBOMcTBa. AzcopOius.
Kpyrosopor yriepona B mpupone. OKcuasl yriepoaa, ux (QHU3UYECKHE M XHUMHUYECKHE
CBOMCTBA, JEHCTBHE Ha YKUBbIE OPraHU3MbI, MOJIYYEHHE U IPUMEHEHHE. DKOJIOTHYECKHE
npobaeMbl, CBA3aHHbIE ¢ okcuaoMm yraepoxaa (IV), rumoresa riio0anbHOrO MOTEIUICHUS
KJIMMaTta, MNapHUKOBBIA 3ddekr. YronmpHas kuciora u e€ coiau, UX (¢GU3NUECKUe U
XUMHUYECKHE CBOMCTBA, MoJiyueHUEe U npumeHeHue. KauecTBeHHas peakiusi Ha KapOOHAt-
noHsl. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEIWLIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

IlepBoHauabHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX Kak O COEIMHEHUAX YIiepoJia
(MeraH, 9TaH, STWUJIEH, AalleTUJIEH, 3TAaHOJ, IJIMLEPHH, YKCycHass Kkuciorta). IlpuponHsie
WCTOYHUKU YIJIEBOAOPOJOB (yroib, MPUPOAHBINA ra3, HE(TH), MPOIYKTHl MX NepepabOTKU
(OeH3uH), UX poib B OBITY M TPOMBINUIEHHOCTH. [loHATHE O OMONOTHYECKH BaXKHBIX
BEIIECTBaX: JKUpPax, OesKax, yriaeBoJax — M UX pOJM B JKU3HU yelloBeka. MaTepualibHOE
€IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue M XHMMHUYECKHE CBOMNCTBA, IMOJIyYEHHE M IPUMEHEHHE.
Coenunenuss kpemHust B mpupozae. OOmue npexacraBieHuss o0 oxcune kpemuus (IV) u
KpeMHHEBOH kuciore. CHIMKAThl, MX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxkneiiimme ctpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, Kele300€eTOH.
[IpoGnembr ©€30MacHOTO MCHOJIb30BAaHUSI CTPOUTENBHBIX MaTepHalloB B IOBCEIHEBHOMN
KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHne oOpaslloB HEOPraHWYECKWX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEJICHUE KAauyeCTBEHHBIX pEaKIMi Ha XJIOPUA-UOHBI U HAONIOJCHHE NPU3HAKOB HX
MPOTEKaHMs, OMBITHI, OTpaXkaromue (GpuU3nUecKue U XUMHUYECKUE CBOICTBA TaJIOTEHOB M UX
coeMHEHUI (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEPUANIOB), O3HAKOMIIEHHE C O0paslamMu
XJIOPUJIOB (TAJIOT€HUIOB), O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeTMHEHUIMHU (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPHAIIOB), HAOMIOJCHHWE Tporiecca OOYIIMBaHUS caxapa Ioj



NEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOWM KHUCIOTHI, M3YyYEHHE XHMMHYECKUX CBOWCTB
pa30aBiIeHHON CEpPHON KUCIOTHI, IPOBEJCHHE KAYeCTBEHHOW peakIUH Ha cylb(ar-uoH u
HaOII0IeHNe TpU3HaKa e€ MPOTeKaHHs, 0O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMH a30Ta,
dochopa U uX coeAMHEHUU (BO3MOXKHO HCIIOIH30BAHUE BHCOMATEPHAIIOB), OOpa3laMu
a30THBIX M (OCPOPHBIX ynOOpeHHil, MOodydYeHHe, coOupaHue, paclo3HaBaHUE U HU3YUYCHHE
CBOMCTB aMMHaKa, MPOBEJACHHE KAUeCTBEHHBIX peakUuii Ha MOH aMMOHHUA U QochaT-uoH U
M3y4eHUE IPU3HAKOB HUX IPOTEKaHUs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOM
KHCIIOTBI C MeEbl0 (BO3MOXKHO HCIIOJIb30BAHHE BMJIEOMATEPUANIOB), M3yUEHUE MOjeei
KPUCTAINIMYECKUX PEIETOK anmasa, rpaduta, (QymiepeHa, O3HaAKOMIIEHHE C IMPOIECCOM
a7icopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHBOrasa,
MoJIy4YeHue, CoOOMpaHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKUCIIOTO ra3a, IPOBEICHHE
KayeCTBEHHBIX pEaKIMid Ha KapOOHAT W CHJIMKAT-HOHBI W W3YYCHHE MPH3HAKOB UX
MIPOTEKaHUs, O3HAKOMJIEHUE C MPOAYKIMEH CHJIMKATHOM MPOMBILIIEHHOCTH, PEIICHHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxHelnme HeMeTaibl U UX COSAUHEHUS».

MeTaJuibl M UX COeAMHEHUS

OOmias xapakTepUCTHUKAa XMUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nonoxeHus B Ilepmonnueckoid cucreme xumuyeckux sneMeHtoB JI. M. MenpaeneeBa u
cTpoeHuss aroMoB. CrTpoeHwe MeTaiyioB. MeTaminyeckass CBsi3b M MeTaJJIM4yecKas
KpUCTAJIJINYECKasi pemérka. DIEeKTPOXUMUUECKUH psii HAallpsDKEHUH MeTaiioB. Pusndeckue
U XMMHYECKHEe CBoMcTBa MeTamioB. OOmue crnocoObl mosiyueHuss metayio. Ilonstue o
KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CriaBsl (CTalb, YYT'yH,
TIOpaFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilerounble MeTALIBL: NTOJ0KEHKUE B [leprnonueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
. W. MengeneeBa, CTpoeHHME HMX aTOMOB, HaxoXJeHue B mnpupone. dusznueckne u
XUMHUYECKHE CBOMCTBa (Ha mpuMmepe HATpus U Kamus). OKCHABI M TUAPOKCUIBI HATPHUS U
kanus. [I[puMeHeHne meI0YHbIX METAJVIOB U UX COEIMHEHHM.

[IlerouHO3eMENBHBIE METAUIBI MarHMil M KalbLWW: moJjokeHue B Ilepmonnueckon
cucremMe xuMuueckux 3ieMeHToB [[. M. MeHneneeBa, cTpoeHHE UX aTOMOB, HaXOXKJICHUE B
npupoje. PuznueckMe M XHUMHYECKHE CBOMCTBA MarHus M Kajiblud. Baxneilmue
COEAMHEHUS Kalblus (OKCHJI, THUAPOKCHI, conu). JKECTKOCTb BOABI M CHOCOOBI €&
YCTPAaHECHHUS.

AmoMmuHuil: nosioxkenue B Ilepuonnueckoil cucreMe XMMHUYeCKUX diemeHToB JI. .
MengeneeBa, CTpOE€HHE aroMma, HaxXOXIAeHUE B Ipupojge. PuznuecKue M XUMHYECKHUE
CBOICTBa arOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHUIA ATFOMUHHUSI.

Kenezo: nmonoxenune B Ilepuomuueckoil cucreme XumMudeckux siemeHtoB J[. .
MeHnpgeneeBa, CTpOe€HHE aroMma, HaxOXIAeHue B Ipupoje. Puznyeckne M XHUMHUYECKHE
cBoiicTBa kene3a. Oxcuabl, ruapokcunbl u comu sxenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U IIOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C O0pa3llaMH METajlIOB U CIUIAaBOB, MX (PU3MUECKHMMH CBONCTBaMH,
U3yueHHEe Pe3ylbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB),
0coOEHHOCTeH B3aMMOJEHCTBUA OKcHIa KajdbliMg M HAaTpust C BOAOH (BO3MOXHO
WCIOJIb30BaHNE BHJIEOMATEPHAIIOB), KCCIEIOBAHUE CBOMCTB JKECTKOM BOMABI, Mpolecca
TOpPEHHs Kelle3a B KUCIOpoe (BO3MOXHO MCIIOJNIb30BAaHHE BHAEOMATEPUANIOB), MPU3HAKOB



MPOTEKAHUS KaUeCTBEHHBIX peaklWi Ha MOHBI: MarHus, KaJjbIlHs, aTFOMUHUS, LIMHKA, JKee3a
(I1) u xene3a (III), menu (II), HaGnroaeHNE W OMKMCAHUE TPOIIECCOB OKPAITUBAHUS TNIAMCHH
MOHAMM HAaTpUs, Kajaus M Kaiublus (BO3MOXHO HCIOJIb30BAaHUE BMJIEOMATEPUAIIOB),
ucciieioBaHre aM(pOTEPHBIX CBOWCTB THAPOKCH/IA AIIOMUHUS U THIPOKCHU/IA IIMHKA, PELICHNE
SKCIIEPUMEHTAJILHBIX 3aa4 110 TeMe «BakHele MeTaibl U UX COSAMHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOW JKM3HM 4elOBeKa. be3omacHoe
WCTIOJIb30BAHUE BEIIECTB M XUMHUECKUX peakuuid B ObITy. [lepBas moMoIb Mpu XUMHUYECKUX
0KOTax M OTPaBIICHUSX.

XuMuYeckoe 3arps3HEHHE OKpyXKarouleil cpensl  (mpedenbHas — JOMyCTHUMas
KOHIIeHTpanus BeniecTs, naiee — [1/IK). Pons XxuMuu B pemieHuu 3K0JOTHIECKIX TPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydyeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBBl METAIJIOB, IOJHMEpHBIE
MaTepHuabl).

Meoswcnpeomemmnnie ceasu

Peanuzanusi MeXnpeaMETHbIX CBA3€dl MNpu HU3yuyeHUM XUMUH B 9 Kiacce
OCYILIECTBIISICTCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHM, SBJSIONIMXCS CUCTEMHBIMH JJIi OTACNBHBIX HPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OOmre ecTecTBEHHO-HAYYHBIC TIOHSATHS: HAay4dHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3, CHHTe3, Kilaccuukamusi, MNEepPUOAUYHOCTb, HAOIIOJCHHE, OSKCIEPUMEHT,
MOJICTTUPOBAaHUE, HW3MEpPEeHHe, MOJeNb, SBICHUE, NapHUKOBBIA d(h(deKT, TexXHOIOorusl,
MaTepUabl.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ, H30TOIbI,
PaaOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUM 3apsii, TPOBOJHUKH, IOIYINPOBOIHUKH,
TMRJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, T€I0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKas pelI€TKa, CIIaBbl, (PU3MYECKHE BEIUYUHBI,
€IMHUILIBI U3MEPEHHUS, KOCMHUECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢porocunTes, apixanue, 6nocgepa, sKocucTeMa, MUHEpaJIbHbIe y100peHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbBIE BEIIECTBA.

l'eorpadusa: armocdepa, rugpochepa, MUHEpalbl, TOpPHBIE MOPOJbI, IOJE3HBIE
HCKOIaeMbl€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNbTAaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO 0OOmIero oOpazoBaHUs
JOCTUTAIOTCS B XOA€ OOy4YeHHs XUMHUM B €IMHCTBE Y4eOHOH M BOCIUTATEIBHOMN
NESATEIbHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMU POCCUHUCKHMH COLUOKYIbTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, TPHHATHIMH B OOIIECTBE MpaBUIAMH U HOPMaMU
MOBEJCHUS U CIOCOOCTBYIOT IpOLiecCaM CaMOIIO3HaHUsS, CaMOPa3BUTUS W COLIMATIU3ALUU
o0y4Jaronmxcs.

JIMYHOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOH MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIUN U PACIIUPECHUE ONBITA JEATCILHOCTH Ha €
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTCUECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICIUIO, TIOHUMAaHUsl 3HAUYCHUS XUMHYCCKOH HAayKU B JKU3HU COBPEMEHHOTO
o01iecTBa, ClIOCOOHOCTH BIIAJIETh JOCTOBEPHOUM HH(pOpMAIUEl 0 MepeOBbIX TOCTHKEHUAX U
OTKPBITHSIX MUPOBOU U OTEUECTBEHHOW XUMUU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABJICHHS] O COLMAIbHBIX HOPMaxX U MpaBUIaX MEXIUYHOCTHBIX OTHOILIECHUH B
KOJUIGKTHBE, = KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTHM B  OOIECTBEHHO  IOJE3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUYECKOW M JPYrHX BHJAX NEATEIbHOCTH, TOTOBHOCTH K
pa3HoOO0pa3HOW COBMECTHOM [€ATENbHOCTH INPHU BBITOJHEHUU YYEOHBIX, MO3HABATEIbHBIX
3a/la4, BBIMOJHEHUM XUMHUYECKHX JKCIEPUMEHTOB, CO3JaHUM Yy4YEOHBIX MPOEKTOB,
CTpeMJIeHHs] K B3aMMONOHMMAHHIO ¥ B3aHMMOIIOMOIIM B TIpoIlecce ITOH ydeOHOM
JeSATEIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE IMOBEJCHHWE WM TOCTYIKH CBOMX TOBApHIIEH C
MO3UITUU HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIICICTBUN TTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PpeakKiHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyYKH U COCTABIISIFOIIME OCHOBY JJIS
MOHUMAHMUST CYINIHOCTH HAYYHOH KApTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUsI TPHUPOIBI, B3aUMOCBS3SX UYEJIOBEKA C MPUPOJHOW CPEelou, O
POJM XUMHUY B TIO3HAHHUH STUX 3aKOHOMEPHOCTEI;

MO03HABATEIbHBIE MOTHBHI, HAMPABJICHHBIE HA TOJYyYEHHE HOBBIX 3HAHHM 1O XMMHU,
HEOOXOUMBIE I OOBSCHEHUsS] HAOJIOAAEMBIX TPOIECCOB W SBJICHHM, MO3HABATEIHHOM,
WH()OPMAIMOHHOW W YHTATEIbCKOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSTCIIEHON
paboTel ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOW JIHUTEPATypOH, JOCTYIMHBIMU TEXHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpeC K OOYYCHHIO W TMO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOW W HCCIEIOBATEIBCKOW NIEATETHHOCTH, K OCO3HAaHHOMY
BBIOOPY HANPaBIEHHOCTU U YPOBHS 00YUYEeHHUsI B TabHEHIIIEM;

4) popmupoBaHus KYJIbTYPbI 310POBbS:



OCO3HAaHWE IIEHHOCTH HW3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 3J0pOBBI 00pa3 >KM3HU, OCO3HAHHME MOCIEACTBHM W HEMPUATHE BPEIHBIX
NpUBbIUEK (YIMOTPEOICHUS aJIKOTOJs,, HAPKOTUKOB, KypeHHUs), HEOOXOTUMOCTH COOIOACHUS
npaBuUi 0E30MaCHOCTH MPHU OOPAIICHUH C XMMHUYECKHMHU BEIIECTBAMU B OBITY M peabHOU
KHU3HU;

5) TpyA0BOr0 BOCIIUTAHUSA:

MHTEpEC K TMPAKTHUYECKOMY H3yUeHHIO Npodeccuii W Tpyda pasIudHOro poja,
YBOKEHHE K TPYyLy U pe3yiabTaraM TPYJIOBOH NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS] TPEIMETHBIX 3HAHUM MO XHMHH, OCO3HAaHHBIM BbIOOP HWHAMBHIYaIbHOMN
TPAeKTOPUU MPOAOHKEHUS 00pa30BaHus ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEemHON mnpodeccnoHaIbHON
NESATCIIbHOCTH W Pa3BUTUS HEOOXOJMMBIX yMEHWH, TOTOBHOCTH aJalTHPOBAThCI B
npodeccuoHanbHOil cpene;

6) PK0JI0rHY€eCKOro BOCIINTAHUSA:

HKOJIOTHYECKU I1eJIeco00pa3HOe OTHOIICHHE K TMPHPOJE KaK MCTOYHHKY >KM3HHM Ha
3emiie, OCHOBE €€ CYIlEeCTBOBaHUS, MTOHMMAaHUE IEHHOCTH 3JJ0pPOBOT0 U 0e30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICUXHYECKOMY
3JI0pPOBbIO, OCO3HAHUE [IEHHOCTU COOMIOACHHUSI MPaBUIJI 0€30I1aCHOTO MOBEACHHUSI IPU paboTe ¢
BEIIECTBAMH, a TAK)KE B CUTYaLUAX, YTPOKAIOIINX 3A0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MMOJy9aeMbIe MPH U3YYCHUU XUMUH, IS PEIICHUS
3a/la4, CBS3aHHBIX C OKpYXKAIOUIel MPHUPOAHON Cpemoi, Il TOBBIIICHHUS YPOBHS
9KOJIOTHYECKON KYJIbTYPBI, OCO3HAHUS IIOOATBFHOTO XapakTepa HKOJIOTMYECKUX MPoOieM U
MyTell WX pPEUIeHUs MOCPEACTBOM METOJOB XHUMHH, 3KOJIOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI MM B TIO3HABATEIbHOW, KOMMYHHKATHBHOW M COIMATIbHOMN MPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B coctaBe meTtampeaMETHBIX PE3yNbTAaTOB BBLAEISAIOT 3HAYMMbIE AT (OPMHUPOBAHUS
MHUPOBO33pEHUS 00IIEHAYYHbIEC TOHATHUS (3aKOH, TEOPHSs, IPUHIIUI, TUIIOTe3a, (haKT, CUCTEMA,
mporecc, AIKCMEPUMEHT W APYroe.), KOTOphIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TpeIMeTax M IMO3BOJSIOT HA OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH
MIpeJICTaBJICHHE O IEIOCTHON HAyYHOW KapTHHE MHUpa, U YHUBEpCAIbHbIE yUeOHbIE JeHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIE,  DPETYJISATHBHBIE), KOTOpBIE  00ECHEYMBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAaMOCTOSITEIPHOMY TUIAHUPOBAHHUIO M OCYIIECTBIICHHIO
y4eOHOI e TeTbHOCTH.

Ilo3HaBaTebHBbIE YHHBEPCAJIbHBbIE YUeOHbIE NelCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHHUSI HCITOJB30BaTh TPUEMBI JIOTMYECKOTO MBIIUICHHUS TPH OCBOCHWUW 3HAHMIA:
pacKpbIBaTh CMBICII XUMHUYECKUX TIOHATUN (BBIACTATH WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIMBAaTh B3aUMOCBSI3b C JPYTMMH TIOHATHSMHU), HCIOJIb30BaTh TOHSTUS JUIS
OOBSICHEHUSI OTICIIBHBIX (DAKTOB W SBJICHWH, BBIOMPATh OCHOBAHHS W KPUTEPHH JUIS
KJIACCU(UKANN XHMHUYECKUAX BEIIECTB U XMMHUYECKUX PEAKIUH, yCTaHABIMBATh MPUIHHHO-
CIIEJICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3y4YEHHS, CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIYKTUBHBIC, ICTYKTUBHBIE, TIO aHATIOTHH ), AeNIaTh BBIBOJIBI U 3aKIIOUCHHUS;

YMEHHE MPUMEHSTH B TIPOIECCE MO3HAHUS MOHATHS (TIPEIMETHBIC U METAIPEAMETHEIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, UCIOIb3YEMble B XUMHH, NMPEOOPA30BbIBATH HMIMPOKO



IIPUMEHSIEMblE B XMMUM MOJICJIbHBIE IPEJACTABICHUS — XUMMYECKMH 3HaK (CHMBOJI
JIEMEHTa), XuMuYeckas (opMyna M ypaBHEHHE XMMHUYECKOM PEaKUUU — IPU pelIeHHH
y4eOHO-TI03HABATEIbHBIX 33/1a4, C Y4ETOM 3THX MOJEIBHBIX NPEACTaBICHUN BBIBIATH U
XapaKTepU30BaTh CYLECTBEHHbIEC IPU3HAKU U3Y4Ya€MbIX O0OBEKTOB — XUMUUYECKUX BEUIECTB U
XUMHUYECKUX PEaKLUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUUYMHHO-CIICACTBEHHBIE CBS3U
U IPOTUBOPEYMSI B U3y4aEMBbIX MPOLIECCAX U SIBICHUSAX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE UCIOJIb30BaTh IIOCTABJIIEHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA [IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI A (POPMHUPOBAHUS THMIOTE3bl IO IMPOBEPKE IMPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHM;

npUOOpEeTeHUE ONbITa M0 IIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUYECKUX
9KCIIEPUMEHTOB, YMEHHUE Ha0JI0/1aTh 332 XOJ0M MPOIECcca, CAMOCTOSITENILHO IIPOTHO3UPOBATh
€ro pe3ysbTaT, (OopMyIHpoBaTh OOOOLIEHHS W BBIBOJBI 10 pPE3yJbTaTaM MPOBEAEHHOIO
OIIbITa, UCCIIEJOBAHUS, COCTABIIATh OTUET O MPOJIeIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BbIOMpATh, AHAJIU3UPOBATh U UHTEPIPETUPOBATh HH(POPMALMIO PA3IUUYHBIX
BUJIOB U ()OpM NPEACTaBICHUS, MOTY4aeMy0 U3 pa3HbIX UCTOUYHUKOB (HAYyYHO-HOIYJIspHAs
JUTepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHble I©ocoOusi, pecypcel MHTepHera),
KPUTHYECKH OI[CHWBATh MMPOTUBOPEUMBYIO U HETOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTh pa3jMuHble METOJbl W 3alpochl IpU IOUCKE U OTOOpE
uHGOpMAllUd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX AJISi BBINOJHEHUS Y4EOHBIX U
[I03HABATENbHBIX 33Ja4 ONpPEAEeNEHHOro THIA, MpHOOpeTeHHe ombpltTa B 00JacTH
WCIOJIb30BaHUs HWH(OPMALIMOHHO-KOMMYHHMKATHUBHBIX TEXHOJIOTWM, OBJaJleHUE KYJIbTYypoil
aKTUBHOTO HCIIOJb30BAaHUSl PA3IMUHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh
ONTUMaNIbHYIO0 (popMy mpeacTaBieHuss HHGOPMALUK U WIIIOCTPUPOBATh pellaeMble 3ajauu
HECJIO)KHBIMU CXE€MaMH, AharpaMMaMu, IpyruMu popMaMu rpaguKu 1 UX KOMOWHAIUSIMU;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B Mpoliecce y4eOHON U MCCIeA0BATEIbCKOM
NEeSTeNIbHOCTH HMH(OPMALMI0O O BIMSHUM IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO034HCTBa U
TPaHCIIOPTA Ha COCTOSIHUE OKPYKAIOLIEH PUPOJHON CPEBL.

KoMMmyHuKaTHBHBIC yHHBEpPCcaabHbIe Y4eOHbIC JeHCTBHUA:

YMEHHs 33/aBaTh BONPOCHI (B XOJe nauaiora U (WiIM) AUCKYCCHUU) MO CYHIECTBY
oOcyxnaeMoi TeMbl, (OPMYJIHPOBATh CBOM TNPEUIOKEHHUS] OTHOCHUTEIBHO BBIMOIHEHUS
MIPEIOKEHHON 3a/1a4H;

YMEHHsI TPEJICTaBIIATh IOJIyYEHHBIE DPE3yJbTaThl IO3HABATEIBHOW AEATEIBHOCTU B
YCTHBIX W THMCBMEHHBIX TEKCTaX; JeNlaTh MPE3EHTAIMI0 pe3yJbTaTOB BBIOJHEHUS
XUMHUYECKOTO JKCIepuMeHTa (1abopaTOpHOTO  OMbBITA, JIAOOPATOPHOW  paboThl  TO
HCCIIEZIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOTO IIPOEKTA);

yYMEHHUS Y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HaBaTEIbHOMN
U HCCIEeIOBATEIbCKON JIEATENbHOCTH MPH PELICHUH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE
yuéra OOIMX HMHTEPECOB W COIJIACOBaHMUS MO3ULUN (00CyXIeHus, OOMEH MHEHUSIMHU,
«MO3rOBBIE€ IITYPMBI», KOOPAMHALIMS COBMECTHBIX IEHCTBHI, ONpENElIeHUE KPUTEPUEB IO
OLIEHKE KaueCTBa BBITIOJIHEHHOW pabOTHI U Ipyrue).

PeryasiTuBHble yHUBEPCAJIbHbIC YUeOHbIE 1eHiCTBUSA:



YMEHUE  CaMOCTOATENIbHO  ONPENEeNATh  LEeNH  JeATEIbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISIT, KOHTPOJIUPOBATbH M HpPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
NeSITeNbHOCTh, BBIOMpaTh HambOonee d(P(GEeKTUBHBIE CHOCOOBI pemIeHUs y4eOHBIX U
II03HABATENbHBIX 33/1a4, CAMOCTOSITEJILHO COCTAaBJISATh WM KOPPEKTUPOBATH MPEIOKEHHBIN
QITOPUTM JEHCTBUI MpPH BBHINOJHEHUM 3aJaHUI C y4€TOM MOJIyYe€HHUs HOBBIX 3HAHUU 00
M3Yy4aeMbIX OOBEKTaxX — BEUIECTBaX W PEaKIMsIX, OLEHUBATH COOTBETCTBHE IOJYYEHHOTO
pe3ysibTaTa 3asBJICHHOM 1€/, YMEHME MCIIONb30BaTh M AHAIU3UPOBATb KOHTEKCTHI,
IIpeijaraéMble B yCIIOBUU 3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHUIO 00S3aTENbHOIO COJEp>KaHus,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil mporpaMmoi, BBIICTSIOT: OCBOCHHBIE
00yJaromMMUCs HAy4YHbIE 3HAHUS, YMEHHS M CHOCOOBI ACWCTBUH, creu(pHUEcKue s
MpeIMETHON 005acTH «XUMUSA», BUIBI JEATEIBHOCTH MO MOJYYEHHI0 HOBOTO 3HAHHUSA, €r0
UHTEpIpeTaly, MNpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX U HOBBIX
CUTYalUsIX.

K xoH1y o0y4enus B 8 kiaacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE JOJIKHbI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

® pAacKpbIBaThb CMBICII OCHOBHBIX XWMHUYECKHMX TOHSTHI: aroM, MOJEKYIa,
XUMUYECKUM  DJIEMEHT, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOIHAsT ¥ HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCUTENIbHAas AaTOMHas W
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHAs Macca, MaccoBas
JI0JI1 XUMUYECKOr0 3JIEMEHTa B COEAUHEHHH, MOJSIPHBIA 00BEM, OKCUJ, KHUCIOTA,
OCHOBAHHUE, COJb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMUMHUYECKas
peakius, Ki1accupuKays peakluil: peakiMi COeANHEHHs, peakul pa3ioKeHus,
peakuuy 3aMelleHUs, peakuuu OoOMEeHa, H9K30- M SHIOTEPMHUYECKHE pEaKIHH,
TEIUIOBOM A(PPeKT peakiuu, siApO aTroMa, SJIEKTPOHHBIM CJIOM aTroma, aTOMHas
opOutanp, paguyc aToMa, XHUMHUYECKas CBsA3b, TMOJISIpHAs M  HENOJsIpHas
KOBAJICHTHAsI CBSI3b, NOHHAS CBS3b, MOH, KATUOH, aHWOH, PACTBOP, MACCOBAas JOJIS
BelecTBa (MPOIICHTHAs! KOHIIEHTPAIlUs1) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHI U MPUMEHSTH 3TU
MOHSTHS TIPU OMMCAHUU BEILIECTB U X MPEBPAILCHHUI;

® UCMOJb30BaTh XUMHMUYECKYIO CHMBOJIMKY JUISI COCTaBJIEHUS (OpMyN BEIIECTB U
YPaBHEHNN XUMHUYECKHUX PEAKIINN;

® OMpeneNniTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETIEHb
OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEJAMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OIpeNIeIEHHOMY KJIacCy CO€IMHEHUH Mo ¢GopMyrnaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAs U MOHHAs) B HEOPTAaHUUECKUX COCTUHEHUSX;

e packpeiBath  cmblcn  [lepmoamueckoro  3akona J[. M.  Menneneesa:
JEMOHCTPUPOBATh NOHUMAaHUE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
3JIEMEHTOB OT MX MoyiokeHus B [lepuoanueckoil cucteme, 3aKOHOB COXpaHEHUS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa
ABorajapo;

® ONUCBHIBATH U XapakTepuszoBaTh TaOnmuuHyro ¢(opmy Ileproauueckoil cucTembl
XMMHUYECKHUX 3JIEMEHTOB: pa3inyaTrh MOHSTUS «IJ1aBHas noArpymnmna (A-rpynmna)» u



«mo0ouHas noarpynna (b-rpynma)», manbsle W OONbLIME MEPHUOIbI, COOTHOCHUTH
o0o03HaueHMs, KoTopble HMeroTcs B Tabmuue «llepuoauueckas cucrema
xuMmuueckux sneMeHTtoB Jl. M. MeHnaeneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOliee 4Juciio
3JIEKTPOHOB U PACHpPEeICHUE UX IO AIEKTPOHHBIM CIIOSIM);

KjIaccu(uUUpoBaTh ~ XMMMYECKHE  3JIEMEHTbl, HEOpPraHMYecKHe  BElEeCTBa,
XMMHYECKHE peakiyu (110 YUCIYy U COCTAaBY yYacCTBYIOIIMX B PEAKIMH BELIECTB, 110
TETIIOBOMY P EKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUECKUE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIAaCCOB, IOJATBEp)KJIas ONMCAHHWE INPUMEpPaMHM MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUi;

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX ITPEBPALICHUM B pAa3JIMUHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTENBHYIO MOJEKYJSAPHYIO U MOJSPHYKO MacChl BELIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOI0 3JIeMeHTa IO (opMylsie COEAMHEHUS, MAcCCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, NMPOBOAUTH PACYETHI IO YPABHEHUIO XMMHUYECKOH
peakuuu;

IIPUMEHSTh OCHOBHBIE ONEPALlUU MBICIUTEIBHON ACSITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OO0OOIICHWE, CHUCTEMATHU3AIHI0, KJIACCU(UKAIMIO,  BBISBICHHE
IIPUYMHHO--CIIEICTBEHHBIX CBA3€M — 11 U3YyYEHHs CBOWCTB BEIIECTB U
XUMUYECKUX DPEaKLuii, eCTeCTBEHHO-HayYHbIE METOJIbl MMO3HAaHUA — HaOII0JIeHHe,
U3MEpEeHue, MOJIeIUPOBAHUE, IKCIIEPUMEHT (peaJibHbI U MBICICHHBIH );

clleIoBaTh MpaBWiIaM T[OJb30BAaHUS XHMMUYECKOW TMOCYIOoW U J1a00paTOpHBIM
o0opyZl0BaHUEM, a TaK)Ke MpaBUJIaM OOpaIleHHUs C BELIECTBAMU B COOTBETCTBHHU C
MHCTPYKUUSMU 1O BBIINOJHEHUIO J1a0OpAaTOPHBIX XHUMHUYECKHUX OIBITOB 10
MOJIYYEHUI0O M COOMPAHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPENCIEHHOW MAacCOBOW [JOJIEM pacTBOPEHHOTO
BEUIECTBA, IUIAHUPOBATb W  MPOBOAUTH XUMHUYECKHUE OKCIEPHUMEHTBHI  I10
pacrno3HaBaHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C MOMOILBIO HMHJIUKATOPOB (JIAKMYC,
¢benondranens, METUIOPAHK U IPYTHeE).

K koHIly 00y4eHus B 9 ki1acce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHI 2JIEMEHT, aToM,
MOJIEKYJ1a, HWOH, KaTHOH, AaHHMOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb,  DJIEKTPOOTPULATEIILHOCTb, CTENEHb OKHCIEHUS, XHUMHUYecKas
peaxuus, XuMHYecKasl CBs3b, TETIOBOU 3(PPeKT peakiuu, MOJIb, MOJIIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHL, HEIIEKTPOJIUTHI, SJIEKTPOIUTHUECKAs JUCCOLMALNSA,
peakIy MOHHOTO OOMEeHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, 0OpaTUMBbIe U
HeoOpaTHMble PEAaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHCIUTEb,
BOCCTQHOBUTEINIb, OKHMCIEHHE M BOCCTAaHOBIIEHHE, AJJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKas CBsA3b (KOBaJE€HTHAs, HOHHAs, METAJUIMYECKas), KpUCTaNIMdecKas
pemeérka, KOppO3Hs METaUIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH pPEaKIuH,
npeaensHo gqonycruMas konnenTpanus 111K BemecTsa;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUNA U MPUMEHSTH 3TH
MOHSTHS TIPU OMKMCAHUU BEILIECTB U UX MPEBPAICHHIA;

UCIOJIb30BaTh XWMUYECKYI0 CHMBOJIMKY U COCTaBlieHUSI (OpMYJN BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIUN;

ONpEAENATh BAJICHTHOCTb U CTEMEeHb OKUCICHHUS XHUMHYECKHX DJJIEMEHTOB B
COEIMHEHUSX PA3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONpEeAeIEHHOMY
KJIACCy COEAMHEHUN 1o (hopMyliaM, BUJl XUMHUYECKOHN CBSA3M (KOBaJIGHTHAs, MOHHAs,
MeTaJUIM4ecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsiJ MOHA M0 XUMHUYECKOM
dbopMyIie, xapakTep Cpelabl B BOJHBIX PAaCTBOPaX HEOPTaHMYECKHUX COCIMHCHUH,
THUI KPUCTAJUTMUECKOHN PelIETKH KOHKPETHOTO BEIIECTBA;

packpbeiBath  cmbicn  [lepmoamueckoro 3axkona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAHHE: OIMUCBHIBATH M XapaKTEPHU30BaTh TAOIMYHYIO
dopmy Ileproanueckoil CHCTEMbl XMMHUYECKHUX 3JIEMEHTOB: Pa3jNdaTh MOHSITHS
«rnaBHas noarpynna (A-rpynna)» u «mobdounas noarpynna (b-rpymnmna)y», maneie u
0oJbIlMe  TEpPUOAbl, COOTHOCHUTH OOO3HAUEHUS, KOTOpbIE HUMEIOTCS B
MEePUOANYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsl snpa, oOIee YHCIO 3JIECKTPOHOB U
pacmpesielieHre UX 10 IEKTPOHHBIM CII0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B Mpejenax MajbIX MEePHOJO0B U
TJIaBHBIX MOATPYII € YUETOM CTPOCHHUS UX aTOMOB;

KIaccUUIUPOBAaTh  XUMHUYECKHE  DJIEMEHTBl, HEOpraHMYeCKHe  BEIeCTBa,
XUMHUYECKHUE PEeaKuu (110 YUCTY U COCTaBY YUaCTBYIOUIMX B PEAKIMU BEIIECTB, MO
TerwoBoMy dGhdexTy, Mo M3MEHEHHIO CTENeHEH OKHUCICHHUS XWMHYECKHUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIIMEe W crenuduueckue XUMHUYECKUEe CBOMCTBA
MPOCTBIX M CIOXKHBIX  BEIIECTB, TMOATBEPKAasl OMUCAHUE TMpUMEpamMu
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKHUX PEAKIINA;
COCTABJISITh YPAaBHEHMS SJIEKTPOJIMTHYECKOM JUCCOIMAIMU KHUCIOT, LIENoYed |
CoJieil, TONTHBIE M COKpAlIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO 0OMEHa, ypaBHEHUS
peakuuii, TMOATBEPKAAIOIMINX CYIIECTBOBAHUE TI'E€HETUYECKOW CBSI3U  MEXAY
BEIIIECTBAMH PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTABJICHHS DJIEKTPOHHOTO OalaHCa dTUX PEAKITUI;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKHUX TTPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJEKYISIPHYIO MU MOJISIPHYIO MAacChl BEUIECTB,
MacCOBYIO JIOI0 XHMHYECKOTO 3JIEMEHTa MO (opMylie COCTUHEHHs, MaCCOBYIO
JIOJII0 BEUIECTBA B PACTBOpE, MPOBOJUTH PACUETHI MO YPABHEHUIO XHUMHUYECKOM
peaKkuuy;

coOmro/1aTh TpaBWjIa TMOJB30BAHMS XWMHUYECKOW TIOCYIAOM U J1abopaTOpHBIM
o0opyIoBaHMEM, a TaKXe MpaBuiia OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIMSMH TI0 BBITIOJIHEHUIO J1a0OpPaTOPHBIX XWUMHUYECKHX OIBITOB IO
MOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKHCIIOTO ra3a);



IPOBOJUTh PEAKLUHU, MOATBEPXKIAIOIINE KAueCTBEHHBIM COCTaB pPa3JIMYHbIX
BEIIIECTB: PaclO3HaBaTh ONBITHBIM IYTEM XJIOPUA-, OPOMMI-, HOAUI-, KapOOHaT-,
¢docdar-, cunmkar-, cyiabpar-, T'MIPOKCUI-UOHBI, KAaTMOHbl aMMOHHS U HOHBI
U3Y4YEHHBIX METAJIJIOB, IPUCYTCTBYIOLUIME B BOJHBIX PACTBOPAX HEOPraHMYECKHUX
BEIIECTB;

IIPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIbHOMN AEATEIIBHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, 0000IIeHNEe, CUCTEMATH3alHI0, BBIIBICHUE NMPUYHMHHO-CIIEICTBEHHBIX
CBSI3eH — JJI M3y4eHMsI CBOMCTB BEIIECTB U XMMHUYECKHX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IO03HAHWS — HAOIIOJECHUE, W3MEpPEHHE, MOJCIUPOBAHUE,
9KCIIEPUMEHT (pEabHbI U MBICICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koun4yecTBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE MIOHSATHS
XuMHS — BaxkHas 00J1aCTh

L1 €CTECTBO3HAHUS U 5 0 ) bubnunorexka LIOK

’ MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yesoBeKa

12 BemecTBa 1 xumMmuueckue 15 | 0 bu6nmoreka LIOK

’ peakunu https://m.edsoo.ru/7f41837c

Hroro no paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKHUX BelIECTB
71 Boznyx. Kucnopog. [lonstue 6 0 0 bubmmnoreka HOK

' 00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsarue o 2 0 | bubmmnoreka HOK

' KHUCJIOTax U COJISIX https://m.edsoo.ru/7f41837¢
’3 Boga. PactBopsl. [lonsitue 06 5 | 1 bubnunoreka LIOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30




Pasznea 3. [lepuoauyeckuii 3axon u [lepuoanyeckas cucrema xumudeckux jeMenToB /. U. MenjaeneeBa. CTpoenne aToMoOB.
XumMnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu

[Tepuonuueckuii 3aKOH U

IIepnonnueckas cucrema
bu6nmmoreka [IOK

3.1 eckux snementos /1. U. 7 0 0
XHMHYECKHX SIICMCHTOB /| https://m.edsoo.ru/7f41837¢c

Mennene-eBa. CTpoeHue
aTroma

XUMHUYECKASA CBI3b.

3.2 OKHCITMTENBHO- 8 1 0 bubmorexa [OK

https://m.edsoo.ru/7f41837¢c

BOCCTAHOBUTCIIBHBIC PCAKIINH

bubmuoreka [{OK
Hroro no pazneny 15

https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMst 3 0 0 Bbu6mmoteka [IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 08 4 >




9 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Kontpoabnbsie  IIpakrudeckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BenecTBO U XUMHUYeCKHE PeaKIUun
L1 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 0 Bbu6moteka [JOK
’ OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAS JUCCOIIUAITHS. g 1 | bubnnorexa [JOK
’ XUMHYECKUE PEAKIINU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro o pasaeny 17
Pasznea 2. Hemeraanl 1 HX coeNHEHUS
71 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 0 | bubmmnoreka HOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYHHEL P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 7 0 1 bubmmorexa LIOK
‘ PYREEL 4505 P https://m.edsoo.ru/7f41a636
WX COCIMHECHUS
54 OO6mrast XxapakTepruCTUKa XUMUYECKHIX g 1 ) bubnmnorexa [JOK
’ snemenToB [VA-rpymmbl. Yriaepoa n https://m.edsoo.ru/7f41a636




KpCMHI/Iﬁ U UX COCAUHCHUA

Hroro mo pazaeny 25
Paznen 3. MeTaJJIbI M UX COeIUHEHUS
. bub6nmoreka [IOK
31 Obume cBOHCTEA METAILIOB 4 hitps://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 AKHEHIIINE METaJUIbl U UX COCOAUHCHUSI 6 https://m.edsoo.ru/7f41a636
Wroro no pazaeny 20
Pasznen 4. Xumus u okpyxamwomas cpeaa
bubnuoreka [IOK
4.1 BemecTBa u MmaTepuaibl B KU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LHOK
P p hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero H3Y4YeHH s o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipenmer xumun. Ponn bu6mmoreka [IOK
1 . 1 0 0 https://m. ru/ff0d21
XUMUU B )KU3HU YEIIOBEKA 04.09.2023 ttps://m.edsoo.ru/ff0d210c
Tena u BemecTBa
) [TonstHe o MeTomax 1 0 0 bubmuorexa [JOK
IMO3HAHMS B XUMUH 07.09.2023 | https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padora Ne 1
«IIpaBuna paboThI B
3 J1a00paTOPUH B IPUEMBI 1 0 0 bubmorera [JOK
patop P 11.09.2023 | https://m.edsoo.ru/ff0d23dc
oOparteHus ¢ 1a00paTOpHBIM
000py/I0BaHUEMY
4 Yucreie BelecTBa U CMECH. 1 0 0 bu6mmorexa [IOK
CrniocoOsI pa3aenenus cMmeceit 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTiueckas padota Ne 2
5 «Paznenenue cmeceii (Ha | 0 0 bu6mmorexa [IOK
IIPUMEPE OYUCTKU 18.09.2023 |  https://m.edsoo.ru/ff0d28c8
MOBAapPEHHOM COJIN )»
bubmuorexa [JOK
A 1
6 TOMBLH MOJCRYIIB! 0 0 21.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHE DIIEMEHTHI. 1 0 0 bu6mmoreka [JOK




3HaKku (CHMBOJIBI) 25.09.2023 | https://m.edsoo.ru/ff0d2be8
XHMHYECKHUX JICMCHTOB
g [IpocThie U CIOXKHbBIE bubnunoreka [HOK
BEIIlECTBA 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnunoreka [JOK
y4YEHUE 02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
BCIIIECTB. XMMHYCCKAS
10 ¢dopmyna. BaieHTHOCTD bubmorexa [JOK
pLyIa. 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMUYECKHX
3JIEMEHTOB
OTHOCHTEIbHAS aTOMHAs
11 Macca. OTHOCHTEIbHAS bubmmorera [TOK
' 09.10.2023 |  https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
12 MaccoBas 10719 XMMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAUHEHUU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemiecTna. bu6mmoreka [JOK
Mons. MonsipHas macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
DOu3nYeCcKrue U XUMUYECCKHIE
bu6mmoreka [JOK
14 sIBIICHUSA. XHUMHAYECKas
19.10.2023 | https://m.edsoo.ru/ff0d37fa
peakius
IIpu3Haky u yciaoBus
bubmuorexa [JOK
15 MPOTEKAHUS XUMUIECKUX
. 30.10.2023 | https://m.edsoo.ru/ff0d3al6
peakiuit
16 3aK0oH COXpaHEHUsT MaCChl bubnmoreka [JOK
BEIIIECTB. XMMHUYCCKHE 02.11.2023 | https://m.edsoo.ru/ff0d3b88




ypaBHEHUS

Brrancnenus KOJIM4YECTBA,
MaccChl B€IIECTBA I10

bu6mmoreka [JOK

17 YPaBHEHUSAM XUMHUUYECKUX 09.11.2023 | https://m.edsoo.ru/ff0d5708
peaKkuuit
Knaccudukamnus XUMHIeCKUX

13 peakuuii (CoequHeHuUs, bubnnorexa [HOK
pa30KEeHUs, 3aMELICHUS], 13.11.2023 | https://m.edsoo.ru/ff0d3f34
obMmeHa)

M. B. JIomoHOCOB —

19 Y4EHBIA-IHIUKIIONEIUCT. bubnnorexa [HOK
O06o0061IEHNE U 16.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3alMsl 3HAHHHA
KonTponbnas paborta Nel mo

20 TeMe «BelecTBa u bubnmnorexa LIOK

20.11.2023 | https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEAKITUI
Bo3ayx — cMech ra3os.

o1 CocraB Bo3ayxa. Kucnopon bubnnoreka [JOK
— DJIEMEHT U MPOCTOE 23.11.2023 | https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
dusndeckue 1 XUMHIECKUE
CBOICTBA KUCJIOPOJa

22 (peakuuy OKUCIICHUS, bubmmorera [IOK

27.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Tousarue 06
OKCHIaX

3 Crioco0b! nosyueHus bubnnorexka [JOK

KHCTIOpO/Ia B JTA0OpaTOPUU U 30.11.2023 | https://m.edsoo.ru/ff0d497a




MPOMBIIIIICHHOCTH.
[Tpumenenue kuciaopoa

Tennooii 3 dexr
XUMHYECKON PEAKIINH,

TIOHSTHE O bubmuorexa [JOK
24
TEPMOXHUMHUYECKOM 04.12.2023 | https://m.edsoo.ru/ff0d4790
YpaBHEHHH, YK30- H
SHAOTEPMHUECKUX PEaAKIIUIX
TormBo (HedTh, yroip u
)5 MeTaH). 3arpsi3HeHUE bubnuorexa [JOK
BO3/yXa, CIIOCOOBI €ro 07.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpakTrueckas paborta Ne 3
26 no teMe «llonydyenue n bubnuoreka [IOK
coOupaHue KUCIOPOa, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTBY»
Bonmopon — anemeHT n
27 1| (J)lcfoeHBe €CTBO bubmmorexa LHOK
P o ' 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpuponae
Du3nYecKue U XUMUICCKHE
28 CBOMCTBA BOJOpOAA bubmmorexa [OK
AOPOAa. 18.12.2023 | https://m.edsoo.ru/ff0d4ddo
[Ipumenenue Bogopoaa
29 [ToHsiTHE O KHCIIOTAX U COJISIX bubmmorexa [TOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0b! nosryueHust bubnnoreka [JOK
BOJIOpOJia B TabopaTtopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0




[TpakTuueckas padota Ne 4
no teme «Ilonyuenue u

bu6mmoreka [IOK

31
cobupaHue BOJopoaa, 28.12.2023 | https://m.edsoo.ru/ff0d4f42
W3yYEHUE ETO CBOMCTB»
1 MonsipHblii 00BEM Ta30B. bubnuoreka [IOK
3akoH ABorajpo 11.01.2024 | https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0néma,
KOJIMYSCTBA BEIICCTBA r'a3a
bu6mmoreka [IOK
33 10 €r0 U3BECTHOMY
15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WU
00BEMY
Brruncienus o0bEMOB ra3os
34 10 YPaBHEHHUIO peaKuu Ha bu6mmoreka [IOK
OCHOBE 3aKOHa 00BEMHBIX 18.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 du3nyeckrue U XUMUIECKHE bu6mmoreka [JOK
CBOMCTBA BOJILI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanwuii. ITonsaTne bubnnorexa [IOK
00 UHIMKaTOpax 25.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopna xak pacTBOpuUTEND.
Hacuimennsie n
bu6mmorexa [IOK
37 HEHACBIIICHHBIE PACTBOPBI.
29.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 101151 BEIlIECTBA B
pacTBope
[IpakTuueckas padora Ne 5
38 o TeMme «lIpurorosieHue bubmmorera [TOK
P 01.02.2024 | https://m.edsoo.ru/ff0d5eba

PacTBOPOB C ONPEAETEHHOU




MacCOBOH JoJieH
PacTBOPEHHOTO BEIIIECTBAY

Kontponbnas pabora Ne2 mo

39 teme «Kucnopoa. Bomopo bubmorera [JOK
poAL. BOAOPOL. 05.02.2024 | https://m.edsoo.ru/ff0d6342
Bona»
OKcHIbI: COCTAB,
40 KJIaCCU(UKALIUS bubmorexa LIOK
’ 08.02.2024 |  https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u xummuueckue
A1 CBOWCTBA KMCJIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUsI: COCTaB,
42 KnaccuduKats bu6mmoreka [IOK
’ 15.02.2024 | https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
13 [TosryueHune u xumMnyeckue bubnuoreka [IOK
CBOMCTBa OCHOBAHUH 19.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,
44 KJIacCU(pUKaLus bubmorexa HOK
L 22.02.2024 | https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [TonyueHnue u XuMu4yeckue bubnuoreka [IOK
CBOICTBA KUCJIOT 26.02.2024 | https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):
46 HOMEHKJIaTypa, CITIOCOOBI bubnuorexa [JOK
MOJTYYEHUS, XUMAYECKHUE 29.02.2024 | https://m.edsoo.ru/00ad9474

CBOMCTBA




[TpakTrueckas padota Ne 6.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4

bu6mmoreka [JOK

47
1o TeMe «OCHOBHBIE KJIaCChI 04.03.2024 | https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKHUX
COEIUHEHUIN»
I'eneTnyeckas CBsI3b MEXKIY

48 KJIacCaMU HEOPraHUYECKUX bubmorexa [JOK

N P 07.03.2024 | https://m.edsoo.ru/00ad9a50

COCTMHCHU I

49 O60061enue u bubnuorexa [JOK
cUCcTeMaTH3alus 3HaHUH 11.03.2024 | https://m.edsoo.ru/00ad9cb2
KonTponbnas paborta Ne3 mo

50 Teme "OCHOBHBIE KJIaCChI bubmuoreka [JOK
HEOPraHUYECKUX 14.03.2024 | https://m.edsoo.ru/00ad9ela
coequHeHuin"
[IepBble ONBITKH

51 KJIacCU(PUKAIIMA XUMUYECKHUX bu6mmoreka [JOK
aneMeHToB. [loHsiTHe 0 18.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U

57 Ilepnonnueckas cucrema bubnnorexka [HOK
XUMUYECKHX 351eMeHToB 1. 1. 21.03.2024 | https://m.edsoo.ru/00adaS2¢c
Menneneera

53 IIepuonsl, rpynisl, bubnnorexka [HOK
MOATPYIIIBI 01.04.2024 | https://m.edsoo.ru/00adaS2c
Crpoenune atomoB. Cocras bubnnorexka [JOK

54
aTOMHBIX sizep. M3oTormsl 04.04.2024 | https://m.edsoo.ru/00ada342




CtpoeHue 3JIeKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB

bu6mmoreka [IOK

55
Ilepuonnueckont cucremsl /. 08.04.2024 | https://m.edsoo.ru/00adabbe
. MenneneeBa
XapakTepucruka
XHUMHUUYECKOT'0 3JIEMEHTA I10
56 €r0 II0JIOKEHUIO B Bubmiorexa ITOK
. 11.04.2024 | https://m.edsoo.ru/00ada824
[Tepnonuueckon cucreme /1.
. Meunneneena
3nauenue [lepuoandeckoro
3aKOHA JUISl pa3BUTHUS HAYKH U
57 npaktuku. . K. Menaenees bubnmnorexa LIOK
P Lo A 15.04.2024 | https://m.edsoo.ru/00ada96e
— y4€HBIii, earor u
TpaKJIaHUH
DIIEKTPOOTPULIATEIIHLHOCTE
58 aTOMOE XI/II\I/:I)I/I‘I_IIGCKI/IX Bubmzorexa LIOK
18.04.2024 | https://m.edsoo.ru/00adaab8
DJIEMEHTOB
59 HMonnag xumuyeckas CBA3b Bubmzorexa LIOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuorexa [JOK
XUMHWYECKas CBSI3b 25.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTtHast HenossipHas bubnuorexa [JOK
XAUMHUYECKAS CBA3L 29.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCIECHUSI Brbmrotexa IOK
02.05.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIIUTENBHO- Bubmzorexa LIOK

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




BOCCTAHOBUTCIIbHBIC PCAKIITUN

06.05.2024

64 OxucnurTenn u 1 bubmuorexa [JOK
BOCCTAHOBHUTEIIH 10.05.2024 | hittps://m.edsoo.ru/00adb076
Kontponbnas padora Ne4 mo

65 TeMme «CTpoeHHne aToMa 1 bubmoreka LOK

p ' 13.05.2024 | https://m.edsoo.ru/00adb486
XUMHYECKAs CBA3L»
PesepBHBII ypOK.
66 OGoGmente u 1 bu6mmoreka [IOK
. 15.05.2024 | https://m.edsoo.ru/00adb33c
cucTeMaTu3anusg 3HaHUi
PesepBHBII ypOK.
67 OGoGmente u 1 bu6mmoreka [IOK
. 17.05.2024 | https://m.edsoo.ru/00ad9cb2
cUCTeMaTH3alus 3HaHUH
PesepBHBII ypOK.
68 OGoGmere i 1 bu6mmoreka [IOK
o 20.05.2024 | https://m.edsoo.ru/ff0d61c6
cUCTeEMAaTU3aIMsA 3HAHUI
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




9 KIIACC

KosnuuecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

[Tepuoanyueckuii 3aK0H.

| [Tepunonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMUYECKHX 351eMeHToB 1. 1. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMUYECKHUX AJIIEMEHTOB 1 0 0 bubmmorexa LHOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6

MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukamus 1 HoMeHKIaTypa | 0 0 bubnmnoreka [JOK
HEOPraHUYECKUX BELIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKoM CBS3U 1 THITBI | 0 0 bubmorexa [JOK
KPUCTAJUIMYECKUX PEIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme
«IloBTOpEHUE n yriyoiaeHue

5 . 1 1 0
3HAaHUH OCHOBHBIX Pa3zeiioB Kypca 19.09.2023
8 kiacca»
Knaccudukanus XuMru4ecKkux

6 €aKIIHMil MO pa3IuYHbIM 1 0 0 bubmmorexa [OK
peaitt P 20.09.2023 | https://m.edsoo.ru/00adbcb0
npU3HaKaM

7 [lonsTHE O CKOPOCTH XUMHUYECKON | 0 0 bubnuorexa [IOK
peakuuu. [IoHsTHE O TOMOTEHHBIX 26.09.2023 | https://m.edsoo.ru/00adbe9a




N I'CTCPOTCHHBIX PCAKIIUAX

[TonsiTvie 0 XUMHUYECKOM
paBHOBecuH. PaKTOPHI,
BIIUSIONINE HA CKOPOCTh

bu6mmoreka [IOK

8
XUMHYECKOW PEaKUUU U 27.09.2023 | https://m.edsoo.ru/00adc28c
IMOJI0KEHUE XUMUYECKOTO
paBHOBeECHS
9 OKHCITUTENTBHO- bu6mmorexa [IOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON
10 muccouuanuu. CUIIbHBIE U CIa0bIe bubmmorexa LHOK
' 04.10.2023 | https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Honurle ypaBHEHHUS pEeaKIIUT bubmmorexa LHOK
P peaKh 10.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMH B CBETE bubmuorexa [JOK
MpeJICTaBICHHU 00 11.10.2023 | https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
XUMHYECKHE CBOMCTBA COJIEU B
13 CBeTE IPeACTaBICHUI 00 Bubmorexa ITOK
bel " 17.10.2023 | https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAIIHI
14 IMTonsgarue o ruaponnse coiaei bubmnorexa LIOK
AP 18.10.2023 | hitps://m.cdsoo.ru/00add9d4
s O06o0menre 1 cucTeMaTru3arus bubnuotexa [JOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
16 [TpakTiueckast pabora Ne 1. bubnnorexka [JOK




«Perenue 3KCrIepUMEHTAIBHBIX 25.10.2023 | https://m.edsoo.ru/00addbfa
3a7a4»
KoHntpoisbnas padota No2 o teme
17 «OIIEKTpOIUTUYECKAs bubnuoreka [IOK
JUCCOIMaIs. XUMHUUECKHIE 31.10.2023 | https://m.edsoo.ru/00addecO
peaKkIMu B pacTBOpPaX»
OO01as xapaKTepUCTHKA
P P . bubnuorexa [JOK
18 rajgoreHoB. XMMHYSCKHE CBOMCTBA
01.11.2023 | https://m.edsoo.ru/00addfe2
Ha IpUMEpPe XJopa
Xnoposogopoa. ConsHas
19 KI/ICJfOTa XI/III)VII/I‘IGCKI/IC CBOMCTBaA bubmmorexa LHOK
’ ’ 09.11.2023 | https://m.edsoo.ru/00ade104
MOJTyuYeHUe, IPUMEHEHHE
[TpakTiueckast pabota Ne 2 o
20 Teme «Ilonmydenue cosiHOM bubmmorera [TOK
i . . 14.11.2023 | https://m.edsoo.ru/00ade348
KHCJIOTBI, U3yYEHUE €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHYECKHUX PeaKIIUH, eClIM OOUH Bubmorexa ITOK
P ’ 15.11.2023 | https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
2 OO0m1as xapakTepuCTUKa bubnmnoreka [JOK
aneMeHToB VIA-rpymibl 21.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIUMUKAITIN
3 cepsl. Haxoxenue cepsl u eé bubnmnoreka [JOK
COEIMHEHUH B MIPUPOJE. 22.11.2023 | https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
24 CepoBo10po1, CTPOEHHE, bubnuorexa [JOK
buznyecKre 1 XUMUIECKHE 28.11.2023 | https://m.edsoo.ru/00ade802




CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTA,

bu6mmoreka [IOK

25
(1)1/13? HCCIHE 1 XHMITICCIHE 29.11.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIIEHHOT'O

26 croco0a MoJIy4eHus! CEpHOM bubnuorexa [JOK
KHACJIOTEI. XUMHUYECKOE 05.12.2023 | hittps://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHCHUSMU CEPBI

7 Brruncienue MaccoBoit goiu bu6mmorexa [IOK
BBIX0/1a IPOJIYKTA PEaKLUU 06.12.2023 | https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa
31EMEHTOB VA-rpynmsl. A30T,

28 acCIpOCTpaHEHUE B IPUPOL Bubmorexa ITOK
pactpoctp PHpOZe, 12.12.2023 | https://m.edsoo.ru/00adeeab
bu3HYecKue 1 XUMHIECKIE
CBOMCTBA
AMMHuak, ero puznueckKue u

29 XUMHUYECKHE CBOUCTBA Bubmorexa ITOK

’ 13.12.2023 | https://m.edsoo.ru/00adf004
MOJIYYCHHUE U IPUMEHECHHE
[TpaxTrueckast padorta Ne 3 o
30 TeMme «Ilomyuyenue aMmmuaka bubmaorexa LIOK
yHeHme ' 19.12.2023 | hitps://m.eds0o.ru/00adf180
U3y4YEHUE €ro CBOMCTBY

31 A3oTHas KucoTa, e€ GU3nIecKre bubnuotexa [JOK
U XUMHUYECKHE CBOMCTBA 20.12.2023 | hittps://m.edsoo.ru/00adf306

32 Hcnonb30Banne HUTPATOB U bubmmorexa [TOK

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




COJIE aMMOHHS B KAYECTBE
MUHEPATBHBIX YIOOPEHHUIA.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKaroILEe cpebl
COCIMHEHUSIMU a30Ta

26.12.2023

®dochop. Okcun dhocdopa (V) u
docdopnas kuciora, pusndeckue

bu6mmoreka [IOK

33
1 XMMHYECKHE CBOMCTBA, 27.12.2023 | https://m.edsoo.ru/00adf68a
MOJTyuYeHUe
Hcnonb3oBanue pocdaros B
a4 Ka4yeCTBE MUHEPAIBbHBIX bubnuorexa [JOK
ynoopeHuil. 3arps3HeHue 10.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
VYrnepon, pacnpocTpaHEHUE B
35 npu l()) e 5)1/131/1131601(1:1)/16 u bubmmorexa [TOK
PHPOJIE, . 16.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxkcuppl yriaepoaa, ux
bu3HYecKue 1 XUMHIECKIE
. bubnuoteka [JOK
36 CBOICTBa. DKOJIOTHYECKUE
17.01.2024 | https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV)
37 YronbpHas KUCIOTa U €€ COU bubmorexa HOK
23.01.2024 | https://m.edso0o.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o
teme "[lonydyenne yriekucnoro bubnnorexka [JOK
38
ra3za. KauectBeHHast peakuust Ha 24.01.2024 | https://m.edsoo.ru/00ae027e

KapOoHaT-HOH"




HCpBOHa‘IaJIBHBIe MOHATHS 00

bu6mmoreka [IOK

39 OpraHN4YeCcKUX BellecTBax Kak O
P B 30.01.2024 | https://m.edsoo.ru/00ac054¢e
COCIMHEHUSIX YIIiepoia
40 Kpemnunii u ero coequHeHus Bubmorexa ITOK
P A 31.01.2024 | https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5.
41 Pemenne skcnepuMeHTaIBHBIX bubnnorexa [HOK
3a7a4 o teMe «BaxkHeimue 06.02.2024 | https://m.edsoo.ru/00ac0bf2
HEMETAJIIBI U UX COCIUHEHUI
KonTtponsnast padora Ne3 o teme
. bubnuorexa [JOK
42 «Baxuenime HeMeTaUIbl U UX
07.02.2024 | https://m.edsoo.ru/00ac0ec18
COEIMHEHU
OO0m1as XxapakTepuCcTUKa
XUMHYECKHUX DIIEMEHTOB —
43 MeTaJlI0B. MeTainueckas CBs3b bubmorexa [JOK
U MeTaJuIn4ecKas 13.02.2024 | https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
dusnyeckue cBOUCTBA METAJIOB
XUMHYECKHE CBOMCTBA METAIIIOB.
44 DIIEKTPOXUMUUECKUI P bubmiorexa [IOK
P . p 14.02.2024 | https://m.edsoo.ru/00aecl 156
HaIpsHKEHUH METaJNIOB
O61mure crnocoObl MOTyYEHUs
MeTaiuioB. Crutasel. Beraucienns
45 0 YPaBHEHUSIM XUMHYECKUX bubmmorexa LOK
P o 20.02.2024 | https://m.edsoo.ru/00ae1156
peaxIuii, ey OJJUH U3 PEareHTOB
COJIEPKUT IPUMECH
46 [TonsTHE O KOPPO3UU METAILIOB bubmuorexa [JOK




21.02.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47 [lenousbie MeTaLIb 27.02.2024 https://m.edsogru/Oan14b2
43 OKCHUJIbI U TUAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 28.02.2024 | https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui 05.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxueiimme coemMHEHNS KaTbIIHUs bubmorexa [JOK
06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o001IeHne U cCUCTEeMaTH3alHs
3HAHUHN 12.03.2024
50 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o
53 TeMe "JKECTKOCTEL BOALI U METOILI bubmorexa LHOK
N " 19.03.2024 | https://m.edsoo.ru/00aelaed
e€ ycTpaHeHus
N bu6mmoreka [IOK
>4 AJIOMHHHH 20.03.2024 https://m.edsogru/Oan1c64
55 AmdotepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
36 Keneso 03.04.2024 | https ://m.edsogru/Oanl ds6
57 OKcubl, THAPOKCUIBI U COJIU bubnuorexa [JOK
xenesa (I1) u sxenesa (I11) 09.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o01IeHre U cucTeMaTH3aIus

3HAHUU

10.04.2024




ITpakTrueckas padota Ne 7.
Pemenue sxcriepuMeHTaIbHBIX

bu6mmoreka [IOK

59 3a7a4 no reme «BaxkHenmue 16.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruucnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKUUi, €CIU OAUH
60 U3 PEareHTOB JIaH B U30BITKE WIH bubnnorexa [HOK
COACPXKUT IpuMecH. Beruucienus 17.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peaxkiuu
61 O06o0011eHEe U cuCTeMaTU3aus bubnnorexa [HOK
3HAHUM 23.04.2024 | https://m.edsoo.ru/00ael750
Kontponbnas paborta Ne4 o teme
62 «BaxHenmme MeTalibl U UX 24.04.2004
COEJTMHEHUS»
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCEIHEBHOMW KU3HU YEJIOBEKA 30.04.2024 | https://m.edsoo.ru/00ae3t50
64 XUMHYECKOE 3arpsi3HeHue bubnuoreka [IOK
OKPYKaIOIEH Cpebl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM 08.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHNEe U bubnuorexa [IOK
cHUcTeMaTU3alus 3HaHUI 14.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O60011eHNEe U bubnnoreka [JOK
cHUcTeMaTu3alus 3HaHUI 15.05.2024 | https://m.edsoo.ru/00adb33c
68 Peseprubriit ypok. O60011eHIE U bubnmuotexa [JOK




cucTreMaTrusanusa 3HAHHI

21.05.2024

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3narenbctBo «IIpocBereHues»

» Xumus, 9 kinacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKunoHEepHOE
obmectBo «M3narenbctBo «IIpocBereHues»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. 'abpuensu O. C., Bockoboitnukoa H. I1., SmykoBa A. B. HacronbpHas kKHUTa yauTens.
Xumus. 8 ki1.: Metoauaeckoe nocodue. - M.: Ipoda, 2021.

2. T'abpuensu O. C., Smykosa A. B. Terpaap aiis 1a60paTOPHBIX OMBITOB U MPAKTHYECKUX
pa6ort. 8 k. K yue6nuky O. C. I'abpuensna «Xumus. 8 kmace». M.: JIpoda, 2022.

3. 'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. ['abpuensna «Xumus». 8
kiacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. 'abpuensna «Xumusi». 9
kiacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndyeckue kaptol Kk yueOnuky O. C. 'abpuensna «Xumus. 8 kimacey :
Metonmdeckoe mocooue / JI. . AcanoBa. — M. : [Ipoca, 2020

6. Xumus : TexHonorndeckue kaptol Kk yueOHuky O. C. 'abpuensna «Xumus. 9 xkmacey :
Metonmdeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KontponbHbie U ipoBepodHble paboThl K yueOHuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipoda, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Beenurenannsiehttp://www.chemnet.ru I'azeta «Xumus» u caift ans yuurens «5 uay Ha
YPOK XUMUID»

http://him. 1september.ru Enunas konnekuust LHOP: [Ipenmernas komnexuus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE 3KCTIEPUMEHTHI:
xumust. Komnekuust Poccuiickoro o61meo0pa3oBaTenbHOr0 nopTaina
http://experiment.edu.ru AJIXMUMUK: caiit JI.}FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Oprannyeckas XuMusi: SJIEKTPOHHBIN YIEOHUK I CpeaHei
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpbITBII KoIeIK: XUMHUs

http://www.chemistry.ru /luctaHiinoHHass OTMMIHAAA 110 XUMHUU: TEIEKOMMYHHKAIIMOHHBII
00pa3zoBaTeNbHBIN MPOEKT.
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