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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma Mo XMMHM Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHON MIpOTrpamMMBbl OCHOBHOTO o01ero o0pa3oBaHus,
npeactaBieHHbIx B DI'OC OO0, a Takke Ha ocHOBe (enepaibHON paboueit
IporpaMMbl BOCIUTAHUS M C Y4ETOM KOHIEMIMM MPErnojaBaHusi yuyeOHOro
npeamera «XuMUA» B 00pa3oBaTeNbHBIX —opraHu3anusx Poccuiickoi
denepauuu.

[Iporpamma no xumuu na€T MpeacTaBlIeHUE O LETsAX, OOIIel cTpareruu
0o0yueHHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIOUIUXCS CPEIACTBAMHU Y4eOHOIO
OpeiIMeTa,  yCTAaHABIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COJEp KaHHeE,
npeaycMaTpUBaeT paclpeleeHue €ro Mo Kiaccam M CTPYKTYpUpPOBAHHE IO
pazzneiiaM M TeMaM MpPOrpaMMbl MO XHWMHH, OINpPEETSET KOJWYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUST XUMHUU C YUYETOM MEXKIPEAMETHBIX W
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM Y4YeOHOro TMpoIiecca, BO3PACTHBIX
ocoOeHHOCTeW OO0ydarmuxcs, OmpeaeiasieT BO3MOXKHOCTH MpeaMmeTa s
peanuzaiuu TpeOoOBaHUM K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTesIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a Takke TpeOOBaHUM
K pe3yJibTaTaM OOydYeHHUs XMMHH Ha YpPOBHE IIeJell W3y4deHUus mpeaMmera u
OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEIHHON NEATEIbHOCTH O0Yy4Yarolierocs Mo
OCBOCHHIO YUYEOHOTO COJEPKAHMUS.

3HaHUE XUMHUH CIIYKUT OCHOBOM sl (hOPMUPOBAHUS MHUPOBO33PEHHUS
00y4Jaromierocs, ero NpeJCTaBICHUN 0 MaTEPUAILHOM €TUHCTBE MHPA, BAKHYIO
poJib UrparoT HopMUPYyEMbIE XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIEHUIX
SHEPruu U 00 SBOJIOIMYU BEIIECTB B MPUPOJIE, O MYyTAX PELICHUS TJI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOW, SHEPTreTUUECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3PABOOXPAHECHHSI.

N3yuenne xumuu:

CIIOCOOCTBYET peaju3allMd  BO3MOXKHOCTEH JJIi CaMOpa3BUTUA U
dbopMHupOBaHUS KYJABTYpbl JIMYHOCTH, €€ oOmed u QyHKINOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
00yyYarommxcsi, HABBIKOB HX CaMOCTOSITEIbHOM Y4EOHOU JeATEeIbHOCTH,
HKCIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBEHOM NESITEIbHOCTH;



3HaKOMHUT €O CIEeUU(UKON HAay4YHOTO MBIIIJICHUS, 3aKJIaJblBa€T OCHOBBI
LEJOCTHOrO B3MVISIAA HA E€QUHCTBO MNPUPOABI M YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TalioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH
00yJaroIIMXCs;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUSI K €CTECTBEHHO-
HAyYHbIM 3HAHMSIM, K TMPUPOJE, K 4YEIOBEKYy, BHOCHUT CBOM BKJIaJ B
JKOJIOTMYECKOE 00pa30oBaHue 00yUYarOIIUXCsl.

JlanHble HampaBieHUs B O0y4eHUH XUMHUU 00eCreUnBarOTCs crienn(uKon
coJiepkaHusl y4eOHOro IMpenMeTa, KOTOpBbIM  SBJISETCS NEeAarorn4ecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM 3Tare
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsl OPUEHTUPOBAH
Ha OCBOEHHME OOYYAIOIIMMHUCSA CHUCTEMbl MEPBOHAYAJIbHBIX IOHATUN XUMUH,
OCHOB HEOPTraHWYECKONH XMMHUU M HEKOTOPBIX OTACNIbHBIX 3HAYUMbIX MOHSATUN
OPTraHUYECKON XUMHH.

CrpyKTypa comepxaHusi IporpaMMBbl 10 XUMHH CPOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 Noaxoaa K e€ uzydeHuro. CouepKaHue CKIIAJIbIBAETCS U3 CUCTEMBI
NOHATUH O XHWMHMYECKOM DJIEMEHTE U BEIIECTBE M CHUCTEMbI MOHSTHH O
XUMU4ecKoil peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
IOPUHIUITY ITOCJIEIOBATENBHOIO PAa3BUTUS 3HAHWW HAa OCHOBE TEOPETHYECKHX
IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona /[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUMY;

— YUYEHUS O CTPOEHUH aTOMA U XUMUYECKOM CBSA3H;

— TMpEeACTaBICHUN 00 3IEKTPOJUTUYECKON IUCCOIMAMU BEIIEeCTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH
HOJyYEHHBIX M OCMBICICHHBIX (AKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JpYroMmy, BBINOJHSAA (QYHKUUUM OOBACHEHHUS W
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS MW BO3MOYKHOCTEH IPAKTHUYECKOIO
NPUMEHEHUS U MIOJYUYECHHS H3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMMHHM CHOCOOCTBYET (POPMHPOBAHUIO
IIPEICTABICHUS] O XHMHUYECKOM COCTAaBIAIOIIEW HAaydyHOW KAapTUHBI MHUpa B
JIOTHKE €€ CUCTEMHOU NMPUPOBI, IEHHOCTHOTO OTHOWIECHUS K HAYYHOMY 3HAHUIO
¥ METOJaM I03HaHMs B HayKe. V3yueHne XuMHUH NpOUCXOIUT C IPHUBJICYEHUEM
3HaHUW W3 paHee H3YUYEHHBIX YUYEOHbIX HpeameToB: «OKpyx aroumil Mupy,
«buomnorus. 5-7 knaccedy U «PU3KKA. 7 KI1accy.



[Ipy wu3yueHMHM XUMUU NPOUCXOTUT (OpMUPOBAHHE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak  00JIaCTU  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
NPAKTUYECKON JIESITEIbHOCTH YeJIOBEeKa M KakK OJHOr0 W3 KOMIIOHEHTOB
MHUPOBOI KyJbTYypbl. 3ajaya y4eOHOro IMpeaMeTa COCTOUT B (HOPMHUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHUW — BaKHEUIIUX (DAKTOB, MOHATUI, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUHN, JOCTYINHBIX OOOOIMIEHHI MHUPOBO33PEHUYECKOrO
XapakTepa, sA3blKa HayKH, B MPUOOIIEHUH K HayYHbIM METOJAaM IO3HaHUS MpU
U3yYEeHUU BEUIECTB M XMUMHUYECKHX peakluil, B (HOPMHUPOBAHUM U Pa3BUTUU
MO3HABATENBHBIX YMEHUW W WX NPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHOW W
y4eOHO-HMCCIIEIOBATENbCKON J1€ATETbHOCTH, OCBOCHUHM MpaBUil 0E30MacHOro
oOpaleHus C BEIIeCTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu w3ydyeHnn XWMHUHU Ha YpPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUs
BaYKHOE 3HAYCHHUE MPUOOPENH TaKue LETH, KakK:

— (GOpMHpPOBAaHHWE HWHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PELIEHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJeHHOCTh OOydYeHHS Ha CHUCTEMaTHYEeCKOe MPHUOOIICHHE
o0y4Jaronmxcsi K CaMOCTOSITEIbHOW MO3HABATENIbHOM JIESITeIbHOCTH, HAYYHBIM
MEeTOJ[aM TMO3HaHUs, POPMUPYIOIINUM MOTHUBAIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUWY;

—  obecnieyeHue  yCJIOBHM,  CIOCOOCTBYIOIIMX  MPUOOPETEHUIO
oOydJaroMMucsl  OmbITa  Pa3HOOOpa3HOM  NIEATEIbHOCTH, TMO3HAHUSA W
CaMOIO3HAHUs, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), MMEIOIINX
YHUBEPCAIBHOE 3HAUYECHHUE JUISl PA3JINYHBIX BUJIOB ACSITEIBHOCTH;

— (QopMmupoBanue o0mel (QyHKIIMOHATBHON M €CTECTBEHHO-HAYyYHOUN
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHHH OOBICHATh W OICHUBATH SIBJICHUS
OKPY’KaIOILIEr0o MUPA, UCHOJb3Ysl 3HAHUS U OIBIT, NOJYYCHHbIE NP U3yUYEHUU
XUMUM, MPUMEHATh UX NPHU PEIIEHUU MPOOJIEM B IOBCEIHEBHOW JKU3HU U
TPYJIOBO 1€ATEIbHOCTH;

— (dopmupoBaHre y OOy4alOIIUXCSd TyMaHUCTUYECKUX OTHOIICHHH,
NOHUMAaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWM 17 BbIPAOOTKH 3KOJOTHYECKU
eJIECO00Pa3HOro MOBEACHHUS B OBITY M TPYIOBOM JEATENBHOCTH B LEJSAX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALUUA K OOYYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEUYETOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduiss U  HampaBICHHOCTH
JanbHeHIero o0yueHusl.



OOmiee 4McaO0 4acoB, OTBEAEHHBIX [UIsl M3YYEHUS XHMUU Ha YpPOBHE
OCHOBHOTI0 00111er0 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Heneno), B 9 Kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HayK.
Tena m BemectBa. dU3NUYECKUE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsTHE O MeTOAaxX MO3HAHUS B XUMUU. YHCTHIE BELIECTBA U CMECH.
CnocoOsI pa3aeneHust cMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 31€MEHThl. CHUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U COXKHBIE BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas (popmyna. BajeHTHOCTP aTOMOB XMUMHUYECKHX JJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA coOcTaBa BemecTB. OTHOCHTENbHas aTOMHas Macca.
OtHocuTenbHasE MOJIEKYJIsIpHAs Macca. MaccoBas J0JI1 XMMUYECKOTO AJIEMEHTA
B COCJIMHCHHH.

KomnuectBo BemectBa. Monbk. MonsipHas wmacca.  B3aumocBs3b
KOJIMYECTBA, MACChl W YHUCIA CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacu€rsl mo
dbopMyrnamM XUMHUECKUX COCTMHEHHH.

Ouznueckne M XUMHUYECKUE SBJICHUA. XUMHUYECKas peakuus u e
MpPU3HAKUA. 3aKOH COXPAaHEHUSI MacChl BEIIECTB. XHUMHYECKUE YpaBHEHUS.
Knaccudukaruys xuMudeckux peakiui (COeIMHEHUS, Pa3I0KCHUS, 3aMEIICHIS,
obmeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJ0M, MpaBuiaaMu paboThl B JabopaTopuu
U npuéMamMu oOpamieHus ¢ Ja0OpaTOPHBIM OOOPYIOBaHWUEM, H3YYCHHE W
omucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKUX BEIIECTB,
HaOmoaeHre ¢pu3ndeckux (TiaBlieHUe BOCKA, TasHUE JIbJla, pAaCTUpPaHUE caxapa
B CTyIIKE, KUICHUE W KOHJICHCAIUs BOJIbI) U XUMHUYECKUX (FOpPEHHUE CBEUU,
MpPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTOM)
SIBIICHUW, HAOJIOJEHWEe U OIHUCAHWE TPU3HAKOB MPOTEKAHUS XHUMHYECKUX
peakuuii (pa3nokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapust, paznoxenue ruapokcuaa Menu (1) mpu HarpeBaHuu, B3auMOJICHCTBUE
xese3a ¢ pactBopoM conu meau (1), nzyuenne cnocoO0OB pa3iesieHHs] CMECEi: C
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BbIMApUBAHUE,  JTUCTUJUISAIIHS,
xpoMmarorpadusi, MPOBEACHUE OYUCTKU IMOBAPEHHOW COIM, HAOIIOJEHUE U
OMHUCAaHUE PE3yJbTATOB MPOBEACHUS OMNbITA, WLUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHUE MOJEIIE MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHeiue npeacTaBuTe/ M HEOPraHMYEeCKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3IeMEHT U pocToe
BelecTBO. HaxoxaeHue kuciopona B mpupoje, GU3nyeckue U XUMHYECKUE
cBorictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucnmopoga. CrocoObl
MOJIYYCHHSI KHUCJIOpoaa B JabopaTopuud W MPOMBIILIEHHOCTH. KpyroBopor
Kuciopoza B nmpupoje. O30H — aIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3hPexT XMMUYECKO peakuuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHIOTEPMUYECKHE PEAKIMHU. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, yCHJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mpoctoe BemecTBO. HaxoxzaeHue Bomopona B
npupojsie, (GU3MYECKUE U XHUMHUYECKHE CBONCTBA, IPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conm.

MossapHblii 00bEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOWCTBAa BOJbL. Boma kak pactBoputesib. PacTBOpBI.
HaceblllieHHbIE U HEHACBIIIEHHBIE PAaCTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBass n1ons BewleCTBA B pAacTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Poib pacTBOpOB B MpHUpPOJE W B XKU3HU uenoBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arpsA3HEHNE NPUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX
BOJI.

Knaccuduxanust Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: cojeoOpasyrome (OCHOBHBIE, KHCJIOTHBIE, aM{QpOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okxcugoB. DPu3MuecKue U XUMUYECKUE
cBoucTBa OKCHAOB. [lonmydyeHne okCuaoB.

OcHoBanusa. Knaccuukanuss OCHOBAHMIA: IIENOYM M HEPACTBOPHMBIE
ocHoBaHuA. HoMenkiarypa ocHoBaHuil. OU3NUECKUE U XUMUYECKHUE CBOWCTBA
ocHoBaHuu. [lonydyeHne OCHOBaHUM.

Kucnotel. Kinaccuduxanus kucinor. Homenknarypa kucinor. Gusnueckue
M XMMUYECKHE CBOMCTBAa KUCIOT. Psan aktuBHocTn metamnoB H. H. bekerosa.
[TomyyeHue KUCIOT.

Comu. Homenknatypa coseil. PuU3HMUECKHUE M XUMHUYECKHME CBOMCTBA
conei. [lonyuenue comen.

['eneTnueckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHHUM.

Xumuueckuit IKcnepumenm:

KAUECTBEHHOE OINpENEICHUE COAEPKAHUS KHUCIOpPOJa B  BO3JAYXE,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M M3YyYCHUE CBOWCTB KHUCIOPOJA,
HAOMIOJICHUE  B3aMMOJEUCTBUSA  BEIIECTB C  KHUCJIOPOJAOM H  YCIOBUSA
BO3HUKHOBEHUSI M TNPEKpalleHus TropeHus (Mmoxapa), O3HAKOMJIEHUE C
oOpa3llaMl OKCHJIOB W OIMCAaHWE MX CBOWCTB, IIOJy4Ye€HHE, COOUpaHHeE,
pacrio3HaBaHME€ W H3YyYE€HHE CBOWCTB BOJIOpojJia (FOpEHHE), B3aUMOJCHCTBUE



Boopoa ¢ okcuaoM meau (11) (Bo3MoxKHO MCTIONIb30BaHUE BUIEOMATEPHUAIIOB),
HaO/oIeHre O00pa3lloB  BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBaHUE
OCOOEHHOCTEM pPAacTBOPEHHsS BEUIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOM MACCOBOW JIOJEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeETAUIaMU (HATPUEM U KaJIbIIUEM)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpPUAIOB), MCCIENOBaHUEe O0Opa3loB
HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KIJIACCOB, HAOIIOJEHUE W3MEHEHUs
OKpaCKM HWHIMKATOpPOB B pPAcTBOpax KHUCJIOT W IIEI0YEeH, H3y4yeHUe
B3aumojerictBus okcuaa meau (II) ¢ pactBopom cepHOW KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIUN HENTpaIu3ally, II0Iy4eHUe HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHME OJHOIO0 MeETaJula JpPYTMM W3 pacTBOpa COJIH, pPEUIEHUE
DKCIEPUMEHTAIBHBIX 3a7a4y IO TeMe «BaxHellne Kiacchl HEOPraHWYECKHUX
COEIMHEHU.

Iepuoagnuecknint 3axkoH u Ilepuoamuyeckasi cucreMa XHUMHYECKHX
jaemeHToB JI. . Menaeneesa. CrpoeHue aroMoB. XMMHYeECKasi CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIHU

[TepBbie MOMBITKH KIacCUPUKALMK XUMHUYECKUX dJeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILIEIOYHBbIE U MLIEIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIE O0pa3ylT aM{(pOTEepHbIE
OKCHJIbI U TUIPOKCUJIBI.

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (OPMBI
[lepnogmueckoir cuctembl xumudeckux dnemMeHtoB J[. M. Menneneesa.
[lepuonsl u rpynnbl. OU3NMYECKUN CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB
NIEpUOo/a U TPYNIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sfep. M30Tombl. OIEKTPOHBI.
CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB NepPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuomnueckoit cucremsl . 1. Menaeneea. XapakTepucTUKa XUMHAYECKOTO
AJIEMEHTA 110 ero noJyiokeHutro B Ilepunonnueckoii cucreme . . Menneneesa.

3aKOHOMEpPHOCTHM M3MEHEHUs pajuyca aTOMOB XMMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U NEPUOJAM.

3nauenue Ilepumoamueckoro 3axkoHa u llepuomnueckoil cUCTEMBI
XUMHYECKUX AJIEMEHTOB ISl pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIN U TPAXKJaHNH.

Xumuueckass cBs3b. KoBaneHTHass (mojisipHas M HEMOJIAPHAsA) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
[Ipornecchl oOkucnaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.



Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3loB BEIIECTB METAJIOB U HEMETAIOB, B3aUMOJECHCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE ONIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropeHue, peakiiy pa3ioKEeHUsl, COCAUHEHUS).

Mescnpeomemmnoie ceazu

Peanmszannss MexnpeaMEeTHBIX CBA3EH NMPU W3YyYEHMM XMMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCMOJIb30BaHUE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIIOHATHW, SBISIOIIUXCA CUCTEMHBIMH Ul OTHAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0muMe ecTecTBEHHO-HAyYHbIE TOHSATHS: Hay4dHbI (akT, TUIoTe3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuuKauus, MEePUOJIUYHOCTD,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJIEIMPOBaHHUE, U3MEPEHHUE, MOJIENb, SIBICHUE.

@dusnka: marTepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHUJ,
W30TOIIBI, PagUOAKTUBHOCTb, MOJEKYJA, 3JIEKTPUYECKUN 3apsi, BEIIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, (pu3nuecKkue BEIUYUHBI,
€IMHMIIBI U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3B€3b1, CoHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPabl, TOPHbIE IOPOJBI,
IIOJIE3HBIE UCKOIMAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTtBo U xXUMHYeCKasi peakuus

[Iepnonmueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kalus, KalblUusid MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckoin
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTsa: BUAbl XMMUYECKOW CBA3U. THIIBI KPUCTAUIMYECKHUX
pPElIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKH
U BHUJa XUMHUYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Ppa3IM4HBIM KJaccaMm
HEOPraHWYECKUX COCIMHEHNI, TCHETHUECKAas CBS3b HEOPIraHMYECKUX BEILECTB.

Knaccudukanuss XuMUYECKUX pEaKUUi MO pPa3IMYHbIM TpHU3HAKaM (110
YHUCIIy U COCTaBY y4YaCTBYIOIIMX B PEAKLIMHU BELIECTB, O TEIJIOBOMY 3P (DEKTy,
II0 MW3MEHEHUIO CTEIIEHEW OKHUCIEHHs XHMMHYECKMX JJIEMEHTOB, IO
o0paTUMOCTH, MO YYacTHIO KaTajau3aTopa). OK30- M DHJIOTEPMHUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHNUS.



[Tonsitue o ckopoctu xumudeckon peakiuu. [loHarue 06 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHYECKMX peakiusax. [loHsITHE O TOMOT€HHBIX W
reTeporeHHbix peakuusax. [lonstue o karamuse. lloHsaTme o0 XMUMHUYECKOM
paBHOBecuU. DaKTOpPBI, BIMUSAIONIME HA CKOPOCTh XUMHYECKOW pEAKIHU U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMHU, JJIEKTPOHHBIA OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CoCTaBlIeHHME  ypaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM C HCIOJb30BAHUEM METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopust ~ DJIEKTPOJIUTUYECKOW  JUCCOLUALUM. DIIEKTPOIUTHI 151
HedneKTponuThl. KaTnoHbl, aHMOHBL. MeXaHU3M JOHMCCOLMALMU BEIIECTB C
pa3IMYHBIMUA BUJAMU XUMHUYECKOU cBsizu. CreneHp auccouuanvv. CUIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiium moHHOro oOMeHa. YCIOBHUS MNPOTEKAHUS PEAKIUl HMOHHOIO
oOMEHa, TOJIHBIE U COKpall€HHbIE HOHHBIE YypaBHEHHs peakuuid. CBoicTBa
KHUCIIOT, OCHOBAaHUHN ¥ COJIEH B CBETE MPEJCTaBICHUN 00 DJIEKTPOUTHYECKON
nucconuanvu. KauecTBeHHbIE peakliui Ha HOHBL. [oHATHE O TUAPOIU3E COJEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEISAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa W amMasa), CIOKHBIX BEIIECTB
(xJopuga HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JEWUCTBUS  pPA3IMYHbIX  (PAKTOPOB,  HCCIEIOBaHUE
AJIEKTPONIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA IUCCOUMALMU KHCIIOT,
IIEJI0YEH U coJell (BO3MOKHO HUCIIOIb30BaHNUE BUIE0 MAaTEPUAIIOB), IPOBEICHHE
OTBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIMil HOHHOTO OOMEeHa
(oOpazoBaHue ocajaka, BBIJEJICHUE Ta3za, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTFOCTPUPYIOIUX IPUMEPBl  OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIAN
(ropenue, peakuuu pa3oXeHus, COCIMHEHU), pacrno3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pPEAKLHMil Ha HOHBI,
pelIeHnEe SKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTasuibl 4 MX COeAMHEHMSI

OO6mrast xapakTepucTHKa TamoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucaeHust. CtpoeHne u Gu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOIEHOB. XHMHMYECKHME CBOWCTBA Ha MNPUMEPE XJOpa
(B3aUMOJEICTBUE C METaUlaMH, HEMETaJUlaMH, Lieno4amu). XJIOPOBOJAOPOA.
ConsiHasg KUCI0Ta, XMMAYECKUE CBOMCTBA, MOJIyuyeHUE, MpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOAOPOJA HA OpraHu3M 4elIoBeKa. BakHelline XJIOpUIbl U UX
HaXO0JICHUE B IIPUPO/IE.



O6mast  xapakrtepuctuka 2yeMeHToB  VIA-rpymnmel.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CtpoeHue U puznueckue
CBOMCTBAa MPOCTBIX BEUIECTB — KUCIOpOAAa U CEpbl. AJIOTPONHbBIE
MOAU(PUKAIIUKA KUCIOPOJIa U cephl. XUMHUYECKUE CBOMCTBA cephbl. CepoBOAOPOI,
cTpoeHue, (U3MYEeCKHe U XHUMHYeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
NpEeACTAaBUTENIM KHUCJIOTHBIX OKCcuAoB. CepHas Kuciora, ¢GU3HYECKHE U
XUMHUYECKHE CBOHCTBa (OOIIME KakK MpPEACTaBUTENs Kilacca KHUCIOT W
cnenupuyueckne). XMMUYECKHUE PEaAKIUH, JICKAIINEe B OCHOBE MTPOMBIITUICHHOTO
crocoba mosy4yeHus: cepHoil kucnoTel. [Ipumenenue cepnoit kuciotel. Conu
CEpHOI KMCIIOTHI, KaueCTBEHHAsl peakius Ha cyibdaTr-uoH. Haxoxaenue cepbl
U €€ COeUHEHUN B IpHpojae. XUMMUUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl
COEAMHEHUSMU cepbl (KUCIOTHBIE JIOKIU, 3arPA3HEHHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIECHUS.

O6mas xapakTepucTuka 3j1eMeHToB VA-rpyrnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUA. A30T, pacnpoCTpaHEHHE B
npupoje, GU3ndecKue U XUMHUIEeCKue cBoiicTBa. KpyroBopor azoTta B mpupoe.
AMMHaK, ero punyeckue U XMMUYECKHE CBOMCTBA, OJyYeHHE U IPUMEHEHHE.
Conu ammoHUs, uX (PU3UMYECKHE U XHUMHUYECKHE CBOMCTBA, MNpPUMEHEHHE.
KauecTtBeHHas peakuusi HAa MOHbI aMMOHUA. A30THasl KUCJIOTa, €€ MOJyYEHHUE,
dbusnyueckne W XUMUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KUCIOT U crnenuduueckue). Vcnoap3oBaHre HUTPATOB M COJIEH aMMOHUSI B
KaueCTBE MUHEPAIbHBIX YAO0OpeHUN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpeabl COSAMHEHUAMU a30Ta (KUCIOTHBIE TOXKH, 3aTPSI3HEHUE BO3AYyXa, MOYBbI
u BogoémoB). Docdop, amtorponnbie Moaudukanuu docdopa, Gusudeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdopHas Kuciora,
dbu3uYecKre U XMMUYECKUE CBOMCTRA, osryueHue. Mcnonb3oBanue ¢ochatoB B
KaueCTBE MUHEPAIIbHBIX yI0OPEHUH.

OO6mrast  xapaktepuctuka odnemeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHBIC CTENEHU OKUCIEHUS. YTJIEpO, aJlJIOTPOIHBIE
MoAu(pUKAIIUA, PACIPOCTpAaHEHUE B TpUpojse, (HU3NYECKHUE M XHUMHYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B npupoje. Okcuabl yriaeposa,
uX (pu3nyYecKrue U XUMUYECKHE CBOMCTBA, JCHCTBHE HA >KUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHEe. DKOJOTUYECKHE MPOOIEMBbI, CBSI3aHHbBIE C OKCHIOM
yriepoaa (IV), rumoreza rio0aJbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
addexr. YrompHas Kuciaora M €€ CcoiM, UX (PU3NUECKUEe U XUMHUYECKHUE
CBONCTBA, MOJyueHHWe W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcnonbp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, NMPOMBIIUIEHHOCTA U
CEJIbCKOM XO35IMCTBE.



[lepBoHavanbHble TOHATHS OO0 OpPraHMYECKUX BeEIIeCTBaX KaKk o
COEIMHEHUSIX yIiiepojaa (METaH, 3TaH, 3TWUJIEH, aleTHJIeH, 3TaHOJ, TJIUUEPHH,
yKCyCcHast kuciota). IlpupogHble HCTOYHUKH  YIJIEBOJAOPOJAOB  (YroJib,
IPUPOAHBIN Ta3, HePTh), IPOIYKTHI UX MepepadoTku (OCH3UH), UX POJIb B OBITY
U NpoMbIIIIeHHOCTH. [loHsATHE 0 OMOJIOrHMYecKr Ba)KHBIX BEIIECTBAaX: >KUpax,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HU YeloBeka. MarepuanbHOE €IUHCTBO
OPTraHUYECKUX U HEOPraHUYECKUX COCIUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJYyYCHHUE H
npumeHenue. CoenuHeHusi kpemMHusi B mpupoze. OOume npeacraBieHuss o0
okcusie kpemuus (IV) u kpemHueBoit kuciore. CUITUKaThI, UX UCTIOJIb30BAHUE B
OBITY, B IPOMBINUICHHOCTH. BaxkHelne cTpouTeIbHbIE MaTepUalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, kejae300eToH. ITpobdmeMbl 6€30ImacHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJIIHOU
KHUCIIOTHI, TPOBE/ICHNE KAaU€CTBEHHBIX PEAKIIUI Ha XJIOPU/I-UOHBI U HAOIII0ICHNE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpa)xaroume GU3NIeCKue U XUMUYECKUe
CBOMCTBAa TaJOIN€HOB U HMX COCIWHEHUH (BO3MOXKHO HCIMOJb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oO0pasliamMu XJOpUJIOB (TaJOreHUOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeauHEHUsSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATepUaoB), HAOIIOJEHUE Tpoliecca OOYyrIMBaHUA
caxapa moJa JCHUCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YYEHHUE
XUMHUYECKUX  CBOMCTB  pa30aBIE€HHOM CEpPHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBCHHOW peakiud Ha CcynbpaT-uOH U HaONIOJeHUE Tpu3HAKa ¢
pOTEeKaHusl, 03HaKOMJIeHHE ¢ (U3HMUECKUMU CBOMCTBaMH a3oTa, pocdopa u nx
COeIMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BUJEOMATEPUANIOB), OOpa3LuaMu
a30THBIX U POCPOPHBIX yIOOpPEHUH, MoJlydyeHrue, cCoOupanue, pacro3HaBaHue U
VU3y4YEHUE CBOMCTB aMMHAKa, IMPOBEJCHHUE KAYECTBEHHBIX DPEAKUUMKA Ha HOH
aMmMoHusi U ¢ochaT-MOH U U3YYEHHUE TPU3HAKOB HUX MPOTEKAHHUS,
B3aMMOJICCTBHE KOHIEHTPUPOBAHHON a30THON KHUCIOTHI C MEbIO (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPHATIOB), HU3YUEHHE MOJENEH KpPUCTAUIMYECKUX
pemérok anmasa, Trpaduta, GdymiepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7CcopOIMU PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM
IpOTHBOra3a, MoJydyeHue, COOMpaHHe, PACIO3HABAaHUE M U3YYEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, NPOBEJEHHWE KAuYeCTBEHHBIX pEaKlIUi Ha KapOOHAT W
CUJIMKAT-HOHBl M W3yYECHUE MPU3HAKOB HUX IMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHJIMKATHOW NPOMBIIUIIEHHOCTH, PEUIEHHUE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTaliIbl ¥ UX COSIUHEHUSY.



MeTaJuibl M UX COeTUHEHUA

OOmiass xapakTepUCTUKAa XUMHYECKHMX DJJEMEHTOB — METaUIOB Ha
OCHOBAHUWU UX IMOJ0XEHUS B [lepronueckon cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa u ctpoerusi aroMoB. CTpoeHHe MeTauioB. MeTtamnueckas
CBSI3b W METAJUIMYECKasd KPUCTAUIMYECKAS PEUIETKA. DIEKTPOXUMUYECKUN PsiT
HalpsDKEHUM MeTajuioB. DPu3nyecKue M XUMHUYECKHE CBOWCTBA METAJLIOB.
OO6mue cnocoObl ToNydyeHUs MeTaioB. [loHsATHE O KOpPpO3UU METAJUIOB,
OCHOBHBIE CIOCOOBI 3amMThl WX OT Kopposuu. CmaBbl (CTasib, YYTYH,
JIOPATFOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[[lenounsle  MeTamapl: ToNoOXKeHHWe B llepuoauueckorr  cucreme
xuMHu4eckux aneMeHToB /. 1. MenneneeBa, CTpoeHME UX aTOMOB, HAX0XKICHUE
B mpupoje. Pu3nyeckne W XUMHYECKHE CBOWCTBAa (Ha TNpUMEPE HATPUA U
kanust). OKcuapl U THAPOKCHABI HaTpusl W Kanus. [IpuMeHeHue IemoYHbIX
METAJIOB U UX COCJIMHECHUM.

[[lenouyno3eMenbHbIE MeETaAIbl MarHMid W KaJlbLMW: IIOJOKEHHE B
[lepuonnueckont cucreme xumuueckux d3eMeHToB J[. WM. MeHneneena,
CTPOCHUE HMX aTOMOB, HaxOoxJAcHHE B mnpupoaec. PUNYECKHE U XUMHUUYECKHUE
CBOMCTBA MarHus MW Kaubllus. BakHeiimne coeguHEeHHS Kaiablus (OKCH,
TUAPOKCHU], coiin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPaHEHHUS.

AmomuHui: nojoxeHue B Ilepuonnueckoil cucTeMe XHMHYECKUX
sanemeHTtoB JI. M. MeHneneeBa, CTpOCHHE aToMa, HAXOXKJICHHUE B MPHUPOJE.
dusznyeckue M XUMUYECKHE CBOMCTBAa antOMHUHHS. AMQOTEpHBIE CBOWMCTBA
OKCHJA ¥ TUAPOKCHUAA ATFOMUHHS.

Keneso: monoxenue B [leprpoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKIAECHUE B mpupoae. Prusndeckue u
XUMUUYECKue CBoOMcTBa xene3a. Okcuabl, TUIpoKcubl u coiu xenesa (1) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ oOpaslaMyd METaJVIOB M CIIaBOB, MX (U3UYECKUMU
CBOMCTBaMH, H3YUYECHHE PE3yJbTaTOB KOPPO3UHU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJIECHCTBUS OKCHJIA
KaJIbIlMsl M HAaTpUs C BOJIOM (BO3MOKHO MCITOJIB30BAHME BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS KEJI€3a B KUCIOPOIE
(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMI HA MOHBI: MATHUS, KaJIbLIKs, A TIOMUHHNS, IUHKA, KEJIe3a
(I) u xenesa (III), memu (II), HaGmrogeHWME © oOmMUCaHWE TIPOIECCOB
OKpalllMBaHUs IUJIAMEHHM HWOHAMM HATpHs, Kadusd M Kajublus (BO3MOXKHO
WCIIOJIb30BaHUE BHJACOMATEPHANIOB), HCCieaoBaHUE aM(pOTEPHBIX CBOICTB



THAPOKCUAA AIIOMHUHHS U THAPOKCHAA IIUHKA, PELICHHE SKCIEPUMEHTAIbHBIX
3a51a4 o Teme «BakHelIe MeTauIbl U UX COSIUHEHUSY.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemecTtBa 1 MaTepuaibl B ITOBCEIHEBHOM XU3HM 4YeJI0BEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB U XMMUYECKHUX peakiuii B ObITy. [lepBas momoinp npu
XUMHUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKalolle cpeabl (MpeaeabHas JomycTuMas
KOHILIEHTpausi Bemects, pgainee — [IJIK). Pomp xumMum B pernieHuun
IKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3iioB MaTEPUAIOB (CTEKIIO, CIUIABbI METAIJIOB, MOJUMEPHBIE
MaTepualbl).

Mescnpeomemmuoie ceasu

Peanuzanus MexXnpeaMETHBIX CBS3EH MPU M3YUYEHHH XMMHUU B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUM, TaK W TIOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH [JJI1 OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEeHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaU3, CHUHTE3, Kiaccuukanus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
HKCIEPUMEHT, MOJEIUPOBAHHUE, U3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
s PeKT, TeXHOIOT U, MaTepUAIIbI.

®dusuka: maTepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHU],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JEKTPUUECKUN 3apsiji, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIIEKTPUKH, (HOTOIIEMEHT, BEMIECTBO, TEJIO, OO0BEM,
arperaTHOE€  COCTOSIHME  BEUIECTBAa, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTAJTMYECKass peme€TKa, CIUIaBbl, (PU3NUYECKUE BEJIMYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMa, MUHEPATHHBIC
yA00pEHHsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMUHOCTHBLIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XO€ OOYyYEeHHS XMMHH B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHOM  JEATEIbHOCTU B  COOTBETCTBUM C  TPATUIIMOHHBIMU
POCCUHUCKUMHU COLUOKYJIBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU TOBEICHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HaHUS, CAMOPA3BUTHS U COLUATM3ALMN 00YyYatOUXCsl.

JIngyHOCTHBIE  pe3yJbTaThl  OTPAXaOT TOTOBHOCTH  OOy4Yaroluxcs
PYKOBOJICTBOBATbCA CUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTAUN U
paclIMpeHre OMbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mIaTpUOTHYECKOTO BOCIIMTAHUS:

[IEHHOCTHOTO  OTHONIIEHUS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACJEIUI0, MMOHMMAHUS 3HAYCHHUS XMUMUYECKOU
HAyKW B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTU BIAJETh JTOCTOBEPHOM
uHpopmaleil 0 TmepeAoBbIX JOCTIKEHHMSIX M OTKPBITUSX MHUPOBOH H
OTCUYECTBEHHOW XHUMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMUIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B  KOJUIGKTUBE, KOMMYHHKATHUBHONH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IIOJIE3HOM, yUeOHOMCCIIEeI0BATENIbCKOM, TBOPUYECKOM M APYTUX
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATEIHHOCTU
IIPU BBITIOJHEHUHU Y4eOHBIX, MO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUH XUMHUYECKHUX
OKCIIEPUMEHTOB,  CO3JaHMU  Yy4e€OHBIX  MPOEKTOB,  CTPEMJIEHUA K
B3aMMOIIOHMMAHUI0O W  B3aUMOIOMOIIM B  TMpolecce ATOM  ydueOHOM
NEeATEeNIbHOCTH, TOTOBHOCTU OILIEHUBATH CBOE MOBEJICHHUE U MOCTYIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIECTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MTPEACTABICHUS O BEIIECTBE U XUMUUYECKOW pPeakivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U COCTABIISIIOLINE
OCHOBY JIJIsl TOHUMaHHUsI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;



MO3HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUUI
M0 XUMHUHM, HEOOXOJIWMBbIEC I OOBSICHEHUS HaOII0/IaeMbIX MPOILECCOB U
SBJICHUM, MO3HABATEIbHON, MH(POPMALMOHHON M YUTATEIbCKON KYJIbTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIbHON paboOThl € Y4YeOHBIMH TEKCTaMH,
CIIPAaBOYHON  JINTEPATYpOil,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTH;

UHTEpPEC K OOYYEHHIO M NO3HAHHUIO, JIOO03HATEIbHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIbCKOM
NESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00y4YEeHUS B
JIaTbHEHIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY
3I0POBbIO, YCTAHOBKU HA 3JJ0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUSITHE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUsI aJKOroJisi, HApPKOTHUKOB,
KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUS TMpaBwyi  OE30MAaCHOCTU  MpHU
oOpallleHuU C XUMUYECKHMHU BEILIECTBAMU B OBITY U peajbHOU KU3HU;

5) TpyA0BOI0 BOCIIMTAHMSI:

UHTEPEC K MPAKTUYECKOMY HM3Y4YEHHIO Mpodeccuil U TpyAa pa3indHOro
poaa, yBaXE€HHE K TPYLy U pe3ysibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XUMHH, OCO3HAHHBIM BHIOOD
WHAVBUIYAIbHOM  TPaeKTOPUM TMPOJOJKEHHUST 00pa3oBaHUsl C  Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOLIECTBEHHBIX UHTEPECOB U
noTpeOHOCTEM, ychemHon MpodeCCUOHATIBHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCThH aJalTUPOBAaThCA B MpodeccroHaTbHOMI
cpene;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKU LEIEeCO00pa3sHOEe OTHOLIEHUE K NPHUPOAE KaK MCTOUYHHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHUE IEHHOCTH 3/10POBOIO
u Oe3omacHoro obpasza *KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOECHUS
npaBusl O€30MAaCHOrO TMOBEACHUS MNpH pabdOTe C BEIIECTBAMM, a TakKXKe B
CUTYaLMSX, YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSA, MTOJIy4aeMbl€ MPU U3YUECHUU XUMUH, JIJIS
pelleHuss 3ajJad, CBA3AHHBIX C OKPYXKAIOLIEW IIPUPOAHOM CpENOW, It
NOBBIIICHNS YPOBHS 53KOJIOTMUECKOW KYyJNbTYphbl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKUX MpOOJeM M IMyTed HX PEIICHHS MOCPEICTBOM
METOJ0B XHUMUH, IKOJOTUYECKOTO MBIIUICHHS, YMEHUS PYKOBOACTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAJILHOM IIPAKTHUKE.



METANPEIMETHBIE PE3YJbTATbBI

B cocrtaBe MmeTanmpenMETHBIX pE3yJbTAaTOB BBIIEISIOT 3HAUYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUS OOIICHAYyYHbIE TOHATUA (3aKOH, TEOpHs,
OPUHIMI, TUMOoTe3a, (akT, CHUCTeMa, TMPOIECC, IKCIEPUMEHT H JApPYyTroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M
MO3BOJISIIOT HAa OCHOBE 3HAHMM W3 O3TUX MOpeaMeTroB  (HOpMHPOBATH
IPEACTABICHUE O ILEINOCTHOW HAayYHOM KapTUHE MHPA, U YHUBEPCAIBHBIC
yueOHble JIeMCTBUA (IIO3HABATENIbHbIE, KOMMYHUKATUBHbBIC, PETYJATHBHBIE),
KOTOpbIEe oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU EATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YYeOHbIEe J1eHCTBUS

ba3oBble Jjoruyeckue 1efcTBUA:

YMEHUSI UCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISITh UX XapaKTePHbBIC
MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU MOHATUSIMHU ), UCIOJIb30BAThH
MOHATHS JJI1 OOBSICHEHUS OTAEIBHBIX (PAKTOB U SBIICHUMN, BHIOMPATh OCHOBAHUS
U KpUTEpUM ISl KiIacCU(PUKAIMM XWMUYECKHX BEIIECTB W XMMHYECKHUX
peakIuii, yCTaHaBIMBATh NMPUYUHHO-CJIEACTBEHHBIC CBS3U MEXIY OOBEKTaMHU
U3YUYEHUSI, CTPOUTH JIOTUYECKHE PACCYX ICHUS (MHIYKTUBHBIC, NEIyKTUBHBIC,
110 aHAJIOTUH), A€NaTh BEIBOBI U 3aKIIFOUEHUS;

yMEHUE TMPUMEHSTh B IMPOIECCe IMO3HAHUS TMOHATUS (MpPEeIMETHbIE U
MeTanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, HCMOJb3yeMbIe B
XUMUH, TPeoOpa3oBBIBATh IIMPOKO MPUMEHSEMbIE B XUMHUU MOJCIbHBIC
MPEICTaBIICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTa), XUMU4eckast opMmyna
U ypaBHEHUE XUMHUYECKON pPEaKIMHU — MPU PEIICHUH Y4eOHO-MTO3HABATEIbHBIX
3a7a4, C Yy4ETOM OTUX  MOJIEIBHBIX TMPEJCTABJICHUN  BBIABIATH WU
XapakTepu30BaTh  CYILIECTBEHHbIE MPU3HAKA H3y4a€MbIX OOBEKTOB  —
XUMUYECKUX  BEIIECTB M XHMHYECKHUX PEaKIUi, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CJIEJICTBEHHbIE CBSI3M M MPOTUBOPEYHS B
U3y4aeMbIX IIPOLIECCaX U SIBJICHUSX.

Ba3oBble uccienoBarenbcKne 1eiiCTBUS:

YMEHHE UCIO0JIb30BAaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAyeCTBE OCHOBBI i (HOPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

OpUOOPETEHHE OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3ALMH U MPOBEIECHUIO
YYCHMUYECKHX OSKCIEPHUMEHTOB, YMEHHE HaOM0JaTh 3a XOJOM IpoIriecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €ro Pe3yibTar, (GopmMyIupoBaTh 0000IIEHUS



U BBIBOJIBI 10 pe3yJIbTaTaM IPOBEIEHHOTO OIbITAa, UCCIEJOBAHUS, COCTABIATH
OTUET O MpOJIeNIAHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, aHAJIU3UPOBATh M HMHTEPIPETUPOBATH HMHGOPMAIUIO
pa3iIMyYHbIX BHUAOB M (OpPM MPEACTABICHUS, IMOJIy4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-NIOMYJISIpHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMUS,
CIpaBOYHbIE MMOCOOMs, pecypcbl IHTepHeTa), KpPUTHYECKH OLEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHATh Pa3Iu4HbIE METO/bI U 3aIpPOChl MPU MOUCKE U 0TOOpe
uH(pOpMAaIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIsl BBIIOJHEHUS
y4eOHBIX U [MO3HABATENIbHBIX 3374 OMPEAEIEHHOTO TUIIA, IPHOOPETEHHE OIbITA
B 00JaCTH HCIOJIb30BaHUS HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX
CUCTEM, CAMOCTOSITEIBHO BBIOMPATH ONTUMAIbHYIO (GOpPMY IIpEICTaBICHUSA
uH(pOpMaIMU U WUIFOCTPUPOBATh pElIaeMble 3aa4d HECJIOXKHBIMH CXEMaMH,
auarpaMMami, Ipyrumu opmamu rpaduku 1 iX KOMOWHAIIMSMY,

YMEHHME HCIIOJIb30BaTh W AaHAJIM3MPOBaTh B Mpolecce ydyeOHOW u
UCCJIeI0BATEIbCKON NEesATENbHOCTH uH(pOpMaIIO 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOIO XO034iicTBa W TPAHCIOpPTa HAa COCTOSHHUE
OKPY’KaroIIEH MPUPOTHOU CPEBI.

KoMMyHHKAaTHBHBbIE YHHBepCcAJIbHbIe YueOHbIe 1elCTBHUS:

yMEHUsSl 3a7aBaTh BONPOCHl (B XoJ€ auanora W (WiM) IUCKYCCHM) IO
CyWIECTBY OO0CYyXIaeMoil TeMbl, (OPMYIMPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEI0KEHHOH 3a1a4H;

YMEHMsI TPEACTaBIATh IOJyYEHHBbIE pE3yJbTaThl I103HABATEIbHOU
NESTENbHOCTY B YCTHBIX W TUCBMEHHBIX TEKCTax; JeNlaTh MpPEe3eHTALHUI0
pE3yNbTATOB  BBINOJHEHUS XHWMHYECKOrOo J3KcIepumeHTa (1abopaTopHOro
OTbITa, J1a00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTA);

yMEHUsI y4yeOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATEJIBHOM W  HCCIEAOBATENBbCKOW  JIEATEIbHOCTH TPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB U COIJIACOBAHMS
no3unuit  (oO0CykaeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  LITYPMbI»,
KOOpJIMHALIMSA COBMECTHBIX JIEUCTBHI, OIpEAEICHUE KPUTEPUEB IO OIEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe NelCTBUA:

YMEHHME CAMOCTOSITEIIbHO OINpPENENATh LENU eATEIbHOCTH, IUIaHUPOBATb,
OCYLIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO



JeATEeIIbHOCTD, BEIOMpaTh Hanbosee 3(pPeKTUBHBIE CIOCOOBI PEIICHUs YUeOHbIX
Y TO3HABAaTEJbHBIX 3a/1a4, CAMOCTOSTENBHO COCTABJIATH WM KOPPEKTUPOBATH
IPEIJIOKEHHBIA AJNTOPUTM JIEUCTBUWA TNPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJyYeHUs] HOBBIX 3HAaHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIIEHMBATh COOTBETCTBHE MOJIYYEHHOI'O pe3yJIbTaTa 3asBICHHON LEIU, YMEHUE
UCIIOb30BaTh W AHAJIW3UPOBATh KOHTEKCTBHI, NPEJJIaracMble B YCIOBHH
3aIaHUM.
HHPEJMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHIO OO0S3aTEIBHOIO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHON ¢enepanbHON paboyeil mporpammoi,
BBIICJISIIOT: OCBOCHHBIE 00YYAIOIIMMHUCA HAYUYHBIE 3HAHUS, YMEHUS U CIOCOOBI
JNEUCTBUM, BHUABI JEATEIBHOCTH II0 TIIOJYy4YEHUIO HOBOIO 3HAHMS, €ro
MHTEPIpETalY, NMPeoOpPa30BaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTYAaIUX.

K koHiy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb c(pOPMHUPOBAHHOCTH y 00YUAIOIIHUXCS YMEHUM:

e PpacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHAYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oTHOpOIHASI M HEOJTHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJIEKYJIIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJISpPHas
Macca, MaccoBas JOJiI XHMHUYECKOrO0 JJIEMEHTa B COEOUHEHHH,
MOJIAPHBIN 00BEM, OKCH/I, KHMCJIOTA, OCHOBAHME, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKash PEaKLus,
KJIaCCU(PHUKAIUS PEaKIMA: peaKlIuu COSMHEHMSI, PEaKIIUN Pa3IoKeHus,
peakiuuu 3aMelieHusi, peakiuu OOMEHa, JK30- U JSHIOTEPMUUYECKUE
peakiuu, TerIoBoi 3(PpheKT peakiuu, apo aToMa, JIEKTPOHHBIN CIIoN
aToMa, aTOMHas oOpOuTandb, paAUyC aToMa, XUMHUYECKas CBA3b,
NIOJISIPHAs W HEMNOJIsIpHAs KOBAJIEHTHAsl CBs3b, WOHHAs CBA3b, WOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JAOJsA BewecTBa (MPOLEHTHAs
KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aAMMOCBA3b OCHOBHBIX XHMHWYECKHX IOHATHH U
IIPUMEHATH 3TU NOHATHUS IIPY ONIMCAHUM BELIECTB U UX IIPEBPAILCHNN;

e HCIOJB30BaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJICHTHOCTh aTOMOB  JJIIEMEHTOB B  OMHApHBIX
COCUHEHMSIX, CTENEeHb OKHUCIIEHUS JJEMEHTOB B  OMHapHBIX
COCIMHEHUSAX, MPUHAMIECKHOCTh BELIECTB K ONPEACIEHHOMY KJaccy



COeIMHEHUN 1o (QopMmyiiaMm, BUJ XUMHUYECKOW CBSI3M (KOBAJCHTHAs U
HMOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpeiBaTh cMbici llepmogmueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKHUX JJIEMEHTOB OT UX MOJokeHus B [lepuoanueckoi cucreme,
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHA ABOTajIpo;

ONMMCHIBATh M XapaKTepus3oBaTh Tabmuunyio (opmy llepuomuyeckoit
CUCTEMBl XHMHYECKHX DJIEMEHTOB: pa3IM4aTh I[OHATHS «IJIABHAs
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpynma)y, masnsie
U OOJIBIIME MEPUOJbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepuogumyeckas cucrema XuMUYeckux sjeMmenToB JI. .
MeHnpeneeBay € YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHS AaTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB MW 3apsja sijapa, oOIIee YHUCIIo
AJIEKTPOHOB U PACIPEACIICHUE UX MO 3JIEKTPOHHBIM CIO0SIM);
KIacCu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEIIECTBA, XUMUYECKUE PEaAKINH (TI0 YUCTY M COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, IO TeIIOBOMY (P deKTy);

XapakTepru30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACcCOB,  MOATBEpXkJasi  ONUCAHUE  IMPUMEpPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIN;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KQUueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHUX
MPEBPALICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYI) MOJEKYJSIPHYIO M MOJSIPHYKO MaccChl
BEILIECTB, MAacCOBYIO [IOJIF0 XHUMHUYECKOrOo J3JIeMeHTa 1o ¢opmylie
COCIMHEHHUs, MAaCCOBYIO [IOJIIO BELIECTBA B pPAacTBOpPE, MPOBOJIUTH
pacy€Thl IO YPABHEHUIO XUMHYECKON PEaKIny;

MPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTENBHON NESITEIBHOCTH —
aHaJIu3 W CHUHTE3, CpaBHeHHEe, 0000IeHrne, CHUCTeMaTU3aIuIo,
KJIacCU(hUKAIMIO, BBISIBIICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3eM — nJis
W3YUYEHHUSI CBOMCTB BEHIECTB UM XUMHYECKUX PEAKIUN, €CTECTBEHHO-
HAay4YHbIE  METOJbl  TO3HAHUS —  HaOMIOJEHHE, HW3MEpPEHHE,
MOJIETUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN );

CIENOBaTh TMpaBWUJaM IOJb30BAHHUS XHMHUYECKOM TMOCYIOW U
7abopaTopHbIM O00OpYJOBAaHUEM, a TakKXKe MpaBWiIaM OOpaIleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUMSIMU IO BBINOJHEHUIO
Ja00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO



K

ra3000pa3HBIX BEMIECTB (BOJOpOAA M KHUCIOPOZA), MPHUTOTOBICHUIO
pacTBOPOB C  ONPEANECIEHHOW MAacCOBOM JOJIEW PACTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHAE IKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB MIENOYEH W  KHUCIOT C  TIOMOIIBIO
WHIUKATOPOB (JaKkmyc, peHondTanent, METUIOPAHX U IPYTHE).

KOHI[y oOydeHHus B 9 KJiacce TpEIMETHBIE pe3yNbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIOHO€ BEILECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULATENBHOCTD, CTENEHb
OKUCIICHUS, XUMHMUYECKas peakiusi, XUMHUYECKas CBs3b, TEIIOBOU
b (deKT peakuuud, MOJb, MOJSIPHBIH OO0BEM, PACTBOP, AJIEKTPOIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIUTHYECKAS TUCCOUUALMS, PEAKIIUM NOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH,
OKUCIIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
alnotponusi, amMQpOTEepHOCTh, XHUMHUYECKass CBI3b (KOBaJEHTHas,
WMOHHAs, MeETa/InYecKas), KpHUCTANIMYeCcKas pemeTka, Koppo3us
METaJVIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUHUH, MPeaesbHO
nonyctumas konnentpanus 11K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHATHI H
MPUMEHSITh 3TH TOHATHUS MPU OMTMCAHUM BEIIECTB U UX MPEBPAICHUN;
UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY I COCTaBJIECHHS (opmy
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIINN;

ONpPENENATh BAJEHTHOCTh M CTEHNEHb OKHUCIECHUS XUMHUYECKHUX
AJIEMEHTOB B COEJIMHEHHUAX Ppa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BELIECTB K OINpPEACIIEHHOMY KJIacCy COEAMHEHUH Mo (QopMyiaM, BUL
XUMHUYECKON CBSI3W  (KOBAJEHTHAs, WOHHAs, MeETaJUIMYecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3apsi] MOHA 10 XUMHUYECKo (popmyiie,
XapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPTaHUYECKUX COCTUHEHUM,
THUI KPUCTAIUIMUECKOMN PEIIETKM KOHKPETHOTO BEIIIECTBA;

packpsiBath cMbIci [lepuommnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: OINHUCHIBATH U XAPAKTEPU30BATh
TabanyHyro Gopmy [leproanueckoit CUCTEMbl XUMUUECKUX AJIEMEHTOB:
pa3nuyarh MOHATHUS «TJIaBHas moArpynna (A-rpynma)» U «mnodoyHas
noarpymnmna (b-rpynma)», manble W OOJbIIME TEPHOIBI, COOTHOCUTH
0003HauEHHUs, KOTOpPhIE HUMEIOTCSI B TNEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XUMHUYECKHUX



9JIEMEHTOB (COCTaB MW 3apsij sapa, OOIIee YHUCIO DJIEKTPOHOB U
pacrpeniesieHie HMX M0 JJIEKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHue
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCJMHEHUI B
npeaenax MajiblX MEepUOJOB U IIaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh ~ XUMHUUYECKHE  DJIEMEHTBhI,  HEOPraHUYECKUE
BELLECTBA, XUMUYECKHE PEAKIINH (TI0 YUCTY U COCTABY YYACTBYIOLIUX B
peaKIuu BEIIECTB, MO TEIIOBOMY A(DQeKTy, T0 M3MEHEHHIO CTeNeHen
OKHUCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHeU(PUIECKUEe XUMUYECKUE
CBOMCTBa MPOCTHIX U CJIOXKHBIX BEHIECTB, MOATBEPXkIasi OMUCAHUE
npuMepaMi MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIi;

COCTaBJIATb YPAaBHEHUS BJIEKTPOJUTUUYECKON TUCCOIMAIMU KHUCIOT,
HIEJI0YEH M COJIEH, TOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUS PEAKLIHAN
WOHHOTO  OOMEHa, YypaBHEHMsI  peaKIii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXK]Y BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PEaKInii;
MPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHUA,
BO3MOXKHOCTH TPOTEKAHUS XUMUUYECKUX MPEBpAIICHUN B pa3iIUyHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJSIPHYI0O M MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMMHUYECKOTO »3JeMeHTa 1o Gdopmyie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIECTBA B pacTBOpE, IPOBOJIUTH
pPacy€Thl MO YPaBHEHUIO XUMUUYECKOUN peaKInu;

coON0OaTh  MpaBWia  TOJB30BAHHUS  XUMHUYECKOW TOCYyAOW U
nabopaTopHbIM 000OpYJOBaHMEM, a TaKXke IMpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TIO BBITIOJHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OMNBITOB IO IOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMHU, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pPa3IMYHBIX BEIECTB: PACIO3HABATh OINBITHBIM MYTEM  XJIOPHJI-,
OpoMun-, wuOaUI-, KapoOboHar-, d¢ocdar-, cwiMkar-, cyibdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;



e IPUMEHATH OCHOBHBIC OICPAIMHM MBICIUTCIIBHON JCSATCIBHOCTH —
aHaJIu3 W CHUHTE3, CpaBHeHHe, 00O00IeHrne, CHUCTeMaTU3aIuIo,
BEISIBJIEHUE TIPUYWHHO-CIICJICTBEHHBIX CBSI3CH — JJIST M3YUYCHUSI CBOMCTB
BCIICCTB M XHMHUYCCKHX PEAKIUHA, €CTeCTBEHHO-HAyYHBIC METOIbI
MO3HAHUS — HAOJIOJIcHUEe, U3MEPEHUE, MOJICITUPOBAHNUE, YKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumeHnoBaHue KoaudecTBO 9acoB
Ne JuieKTpOHHBIE (U poBbIe)
pa3fie;ioB M TeM KonTpoJsbHble IIpakTHyeckne
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NnporpamMmbl padoTbI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NOHATHS
Xumus — BakHAs
00/1aCTh €CTECTBO3HAHUSA
1.1 . 5 2 https://m.eds00.ru/YNVIX660G
Y TIPaKTUYECKON
JEeITEIbHOCTH YeJIOBEKA
BemecTBa 1 xumMudeckue
1.2 H 15 1 https://m.edsoo.ru/ONNXR1VF0
peakmuu
Uroro no pazaeny 20
Pa3nes 2. BaikHelimme npeacTaBUTeIM HEOPraHUYECKUX BellecTB
Bozayx. Kucnopon.
2.1 o poa 6 https://m.edsoo.ru/D5SBORTY30
ITonstHe 00 okcHmax
Bonopoa. Ilonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHUCJIOTaX H COJIIX
Bopna. PactBopsl.
2.3 5 1 1 https://m.edsoo.ru/M1315KJBM
INoustre 00 OCHOBAHUAX
OCHOBHBIE KJIACCBI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/0TSASMOWT

COEIUHEHUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/ONNXR1VF0

Uroro no pazaeny 30

Paspnen 3. Ilepnoanueckuii 3axkon u [lepuognyeckas cucrema xumuideckux 3j1eMeHToB /I. . MenaesieeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
3.1 XUMHUYECKUX DIIEMEHTOB 7 https://m.edsoo.ru/TCBJBVWFEZ

. . Menneneena.
Crpoenue atoma

XUMHYeCcKast CBA3b.

e} -
3.2 [HCIITEIBHO 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTENIbHBIE
peakuuu
Hroro no pazaeny 15 https://m.edsoo.ru/LRY WBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO

YACOB 10 [IPOIPAMME 68 5 5



https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/TCBJBVWFZ

9 KVIACC

HaumMmeHoBaHHe KoaundecTBO 9acoB
Ne DJIeKTpOHHbIe (HH(POBHIE)
pa3e/ioB U TeEM KounTtpoJbHbie IpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE pecypchbl
NporpaMmMbl padoTbI padoThI
Pa3pnen 1. BemecTBo 1 XMMHU4ecKHe PeaKIH
[ToBTOpEHME N
TIyOJIeHNE 3HAHUI
1.1 yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 https://m.edsoo.ru/AFNALWG7U
XUMHYECKUX PEaKIui
DNEeKTpOIUTUYECKAs
HMCCOLIHALIHS.
1.3 A A 8 1 1 https://m.edso0.1u/KODURS50VV
XUMUYECKUE PEAKIUU B
pacTBopax
Uroro no pazpeny 17
Pa3gen 2. HemeTa/JILI M BX CO€IHHEHUSA
OO6m1ast xapakTepucTuKa
2.1 XUMHYECKHUX DJIEMEHTOB 4 1 https://m.edsoo.ru/ZTN1F7001
VIIA-rpynnsl. ["anorensi
OO011as XxapakTepucTUKa
2.2 XUMHUYECKHX JIEMEHTOB 6 https://m.edsoo.ru/P3DHMFB09

VIA-rpynnsl. Cepa u eé



https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/EQETUT35Z

COCAUHCHUA

OOm1ast xapaKTepUCTHKA
XMUMHUYECKHX 3JIEMEHTOB

2.3 7 https://m.edsoo.ru/VOXDOUX2S
VA-rpynmnsl. A3or, DEARLECR00.0L
dbocdop 1 Ux coeqMHCHUS
OO01mas xapakTepucTuKa
XUMHUYECKHUX DJIEMEHTOB
2.4 IVA-rpynnsl. Yriaepoa u 8 https://m.edso0.ru/JPJ200VIX
KPEMHHU U UX
COEIMHEHUS
Wroro no pazneny 25
Paznea 3. Merasuibl M UX COeAMHEHUS
OO6mue croiicTBa
3.1 o 4 https://m.edsoo.ru/GHV2L.6NJ8
METaJUIOB
Baxueiiniie MeTajuibl U
3.2 16 https://m.edsoo.rt/EFKQWI9HZI
WX COCTMHEHUS
Hroro no pasneny 20
Pasnen 4. Xumusi u oxkpy:kaomas cpeaa
BenectBa u matepua
4.1 . TEpHAIE B 3 https://m.edsoo.rt/TENBWEF7Y
YKU3HH Y€JIOBEKa
Uroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/VOXD0UX2S




IHOYPOYHOE INIAHUPOBAHUME

8 KUIACC
DJIEeKTPOHHbIE
ugposbie
Ne n/mm Tema ypoka KosmmuecrBo unpp
o0pazoBarenbH | OOopynoBanue
4yacoB
ble pecypchl
KonTpoabubie IIpakTHYeckue
Bcero
padoThI padoTsbI
https:
[Ipeamer xumun. Pons xumuu B hitps://
T m.edsoo.ru/
KU3HU YeoBeka. Tena U BeujecTsa L62DS2CZR
https:
[TonsTe 0 MeTOAAX NO3HAHUS B hitps:/s
m.edsoo.ru/
HHMIH 9ZJAEW050
IIpakTruyeckas padora Ne 1 «IIpaBuna
.. https://
paboThI B 1a00paTOPUU U MPUEMBI
6 6 m.edsoo.ru/
oOparleHus ¢ 1abopaTOpHBIM LSEW4353D
000pyI0BaHHEM)
https://
Yucteie BemecTBa 1 cMecu. CriocoOsbl PR
. m.edsoo.ru/
paszfeneHus cmecei 6TME2 1FWS
[IpakTrueckas padota Ne 2 https://
«Paznenenue cmeceit (Ha mpumepe m.edsoo.ru/
OYHCTKH TIOBAPEHHOW COJIN)» K3LS5SMCRY



https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR

ATOMBI U MOJIEKYJIBI

https://
m.edsoo.ru/

BLS04WTBS8

XUMHYECKHUE IJIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB

https://
m.edsoo.ru/

AH3D4DNAX

HpOCTLIe H CJIOKHBIC BCIIICCTBA

https://

m.edsoo.ru/
DXJBSTJ95

ATOMHO-MOJIEKYJIIPHOE YUEeHUE

https://
m.edsoo.ru/

1MOBJ30QZ5

3aKOH MOCTOSHCTBA COCTABa BEILECTB.
Xumunyeckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKHX 3JIEMEHTOB

https://
m.edsoo.ru/

IMC496FX6

OTrHOCHUTEIbHAA aATOMHAg Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAsI Macca

https://
m.edsoo.ru/

PIZPCIMDX

MaccoBas 101 XUMHUYECKOTO
JJIEMEHTA B COEAUHEHUN

https://
m.edsoo.ru/

GHV580MVE

KonnuecTtBo BemecTBa. Monb.
MounsipHas macca

https://

m.edsoo.ru/
368UNL5Y2

dusnyeckre U XUMHYCCKHUE SIBJICHHUS.
Xumuaeckast peaKnus

https://
m.edsoo.ru/
YZM8S6ATH

[udposast mabopaTtopHas M0 XUMUHU

[Ipu3Haky u ycioBus NPOTEKAHUS

https://



https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8

XHUMHUYCCKUX peaKuHﬁ

m.edsoo.ru/

N6DVNIKQS

https://
3aK0H COXpaHEHHUSI MACChI BEIICCTB. AEPSL
X m.edsoo.ru/ [udposas mabopaTopus MO XUMUHU

UMUYECKHE YPaBHECHUS MSDSAIHVM

Breraucnenns koamdecTBa, MacChl https://
BEIIECTBA [10 YPAaBHEHUAM m.edsoo.ru/
XUMHUYECKUX PEaKIui LUY9U3EQE
Knaccudukanus XuMuuecKux https://
peakiuii (CoequHeHus, Pa3IoKeHUs, m.edsoo.ru/
3aMeINIeHus, OOMeHa) L4807LAGB
M. B. JIOMOHOCOB — y4€HBIii- https:/
sHuuKIoneauct. O0o0IIeHNE U m.edsoo.ru/
CHCTeMaTHU3allus 3HaHUH P1IWARH3AB

https://
Konrtpomnsnas padora Nel no reme Afps:

B m.edsoo.ru/
«BemecTBa 1 XUMHUYECKUE PEAKLIAN» ON62SNERU
Bo3nyx — cmechk ra3os. CocraB https://
Bo3ayxa. Kucinopon — anemeHT u m.edsoo.ru/
npocroe Beuectso. O30H XONONRNI1P
dusnueckue U XUMHUYECKHE CBOMCTBA https://
KHCJIOpoJia (peaKIuu OKUCIICHHUS, m.edsoo.ru/
ropenue). [lonsTue 06 okcuaax FBS1JRKMB
Crioco0bl MoJTy4eHus KUCI0po/ia B https://
1a60paTOpUU ¥ TPOMBIIICHHOCTH. m.edsoo.ru/
[Ipumenenue kucmopoa VIWB6A2RD
TennoBoii 3¢ ekt xumMudeckoin https:// [udposas mabopatopHas Mo XUMUHU



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5

peakuuu, MOHATHE O
TEPMOXHMHUYECKOM YPaBHEHUH, IK30-
Y DHAOTEPMUYECKHUX PEAKLIUAX

m.edsoo.ru/
PNMKJZHKX

TorumBo (HeTh, yroiab U METaH).
3arpsi3sHEHUE BO31yXa, CIIOCOOBI €r0
MPEOTBPALICHHS

https://
m.edsoo.ru/

USNYSUUW2

IIpakTuyeckas padora Ne 3 o Teme
«Ilomyuenue u cobupanue
KHCJIOpO/1a, U3yUEHUE €ET0 CBONCTBY

https://

m.edsoo.ru/
5516UHX3R

Hudposas nadopaTopust 10 XUMHUU

Bomopon — aneMeHT u npoctoe
BemecTBo. Haxoxnenue B mpupoe

https://

m.edsoo.ru/

WD392ACWB

dusnueckre 1 XUMUYECKHE CBOMCTBA
Bojopoaa. [I[pumenenne Bomopoaa

https://
m.edsoo.ru/
0SZ28459R

TloHsaTHE 0 KHCIIOTAX U COJISIX

https://
m.edsoo.ru/

TMWNIVC43

CrocoOsl mosTy4eHus BOZOpoa B
nabopaTtopuu

https://
m.edsoo.ru/

COTOIUCIP

IIpakTuyeckas padora Ne 4 o Teme
«Ilomyuenue u cobupanue BoJ10poJa,
HU3yYEHHUE ETO CBOMCTB)

https://

m.edsoo.ru/
SS3WAX33K

Monsipabiii 00BEM ra3oB. 3aKoH
ABoraapo

https://

m.edsoo.ru/

M3KSO1QDQ
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Brruncienusa o0béMa, KOJIMYECTBA
BEIIIECTBA ra3a 10 ero W3BECTHOMY
KOJIMUYECTBY BEILlECTBA WK 00BEMY

https://
m.edsoo.ru/

MXGOY304M

Beruucienus 006EMOB ra3oB O
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aK0HA OOBEMHBIX OTHOILIEHUI ra30B

https://
m.edsoo.ru/

9TOQSAXABY

du3znueckue U XUuMUUYECKHE CBOMCTBA
BObI

https://

m.edsoo.ru/
7AOGFZK4R

Hudposas nabopaTopHas M0 XUMUU

CocraB ocHoBauuii. [Tousarue 00
WHIUKATOpax

https://
m.edsoo.ru/
IXB2W6IVL

Bopna xak pacTBopuUTEb.
HaceimieHHble 1 HeHACHIIIEHHBIE
pacTtBopbl. MaccoBas 107151 BeIIecTBa
B pacTBoOpe

https://
m.edsoo.ru/
MKHXPOFH4

[IpakTuueckas pabora Ne 5 o Teme
«ITpuroroBiieHre pacCTBOPOB C
OnpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA»

https://
m.edsoo.ru/

WXUKPAUOA

KonTponbhas padorta Ne2 no teme
«Kucnopoa. Bogopon. Boga»

https://
m.edsoo.ru/

JM7935DRY

Oxcuppl: cocTaB, KiacCu(pUKAIIUS,
HOMEHKJIaTypa

https://
m.edsoo.ru/

STFSJINAY

[Tonydenune u XuMHUYECKUE CBOMCTBA

https://
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KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

m.edsoo.ru/
8JIAZ9YWS2

OcHoBaHHUS: COCTaB, KJIAaCCU(DUKALINS,
HOMEHKJIaTypa

https://
m.edsoo.ru/

SU397HUSC

[Tonydyenue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUH

https://

m.edsoo.ru/
GD9A28ROE

Kucnotsr: cocras, knaccuduxarus,
HOMEHKJIaTypa

https://
m.edsoo.ru/

QO6U4WEBK?7

[Tony4yeHnue u XuMHUYECKHUE CBOMCTBA
KHUCJIOT

https://
m.edsoo.ru/

Z2GCRN45W

Conu (cpeanue): HOMEHKIIATYpa,
CIIOCOOBI MOJIy4YCHHA, XUMHUYCCKUC
CBOICTBA

https://
m.edsoo.ru/

JSNUIMOTJ

[Ipaktuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIaCChl HEOPIraHUUECKUX
COCIMHEHUID)

https://
m.edsoo.ru/

58D13JF7V

I'eneTnyeckas CBA3b MCKAY KilacCaMu
HCOPTaHNYCCKUX COE€IUHEHUI

https://

m.edsoo.ru/
YDS6ZRE31

O0001IeHrE ¥ cUCTEMAaTU3aIHI
3HaHUH

https://
m.edsoo.ru/
S7TBUOEEYN

Konrponbnas pabora Ne3 o reme

https://
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"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX m.edsoo.ru/
coelMHeHui" AFATIDULD
IlepBble MOMBITKY KIaCCU(PUKALUH https://
XAMHUYECKUX dJIEMEHTORB. [loHsITHE O m.edsoo.ru/
IpyIIax CXOAHBIX SJIEMEHTOB COV3CC214
[Iepuonnueckuii 3aK0H U

https://
[Iepuonnueckas cucrema m.edsoo.ru/
XAMHYECKUX d1eMenToB 1. 1. XéFlNI@US
MeneneeBa

https://

m.edsoo.ru/
[lepuoabl, rpynmsbl, MOATPYIIIbI NOMWWIRX

N

https://
Crpoenue atomoB. COCTaB aTOMHBIX ﬁ;(sii)o .y
sazep. U30Tomsl IMUDOMRSH
CtpoeHHe JIeKTPOHHBIX 000I0UeK https://
aTOMOB 3J1eMeHTOB llepuoanueckoi m.edsoo.ru/
cucremsl JI. 1. Menaeneesa T9SYNVEB2
XapakTeprucTHKa XUMHYECKOTO

https://
3JIEMEHTA 10 €T0 MOJIOKEHUIO B 500,11/

m.e .
[Tepuonuueckoit cucreme /1. U. YIP0O4OMDX
MenneneeBa
3nauenue [leproanyeckoro 3akoHa

https://
JUISl pa3BUTHA HAYKU U MPAKTUKH. []. L edsoo.rl/
N. MenaeneeB — y4€HbIi, NIe1aror 1 SZDSXEOOP

TrpaKIaHUH
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PesepubIil ypok. O60011eHIE 1
CUCTEeMAaTH3aIHs 3HAHUH /
Bcepoccuiickas mpoBepouHas paboTa

https://
m.edsoo.ru/

ZCQTRPO8Y

KonrpomnsHas pabora Ne4 o reme
«Ctpoenne atoMa. XuUMHUYECKast
cBs13b» / Beepoccwuiickas
IIpoBepoyHas pabora

https://
m.edsoo.ru/

FTIZF99WF

3HeKTpOOTpI/II_[aT€JIBHOCTL aTOMOB
XHUMHUYCCKUX 3JIEMCHTOB

https://

m.edsoo.ru/
HZA110EDS

HNonnasg xumuyeckas CBI3b

https://
m.edsoo.ru/
3SY1RJKVI

KoBanenTHas IoJIApHas XUMHUYECKasd
CBA3b

https://
m.edsoo.ru/
EOL3MT2AE

KoBasienTHas HenonspHas
XUMHUYECKasl CBS3b

https://
m.edsoo.ru/

9YVR3FUXI

CreneHp OKUCIICHUSA

https://
m.edsoo.ru/

RA6CVXM66

OKHCIIUTENbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

https://

m.edsoo.ru/
ZXNCA7DOZ

OxuCIUTEIIN ¥ BOCCTAHOBUTEIIN

https://
m.edsoo.ru/

QPS4675PU
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PesepubIil ypok. O60011eHIE 1

CHUCTEMATHU3AIN 3HAHUH 10 TEME hitps://

C x 1 m.edsoo.ru/
«Ctpoenne atoMa. XuMHU4YECKast ARH7M35NF
CBSI3b) B E—
PesepBusblil ypok. O0001IEHNE 1 hitps://

P YPOK. . 1 m.edsoo.ru/
CHUCTEMATHU3AIN SHAHUHI 7DNRBZ948
OBIIEE KOJIMYECTBO YACOB 68 4
I10 ITPOTPAMME
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9 KVIACC

DJIEKTPOHHBIE
ndposbie
Ne n/mm Tema ypoka KoJsmmuecrBo unpp
o0pazoBarenbH | OOopynoBanmue
4acoB
ble pecypchl
KonTposbHbie IIpakTu4yeckue
Bcero

padoTsbI padoThI

[lepronnueckuii 3aKOH. N y
ttps:

[Iepnoanueckas cucrema TR

1 " 1 m.edsoo.ru/
XUMHYECKUX 3eMeHTOB Jl. U. ECRKA9OAY
Menneneena
3aKOHOMEPHOCTH B hitos.//
VW3MEHEHUH CBOWCTB AIpS:is

2 1 m.edsoo.ru/
XI/IMI/I‘-IGCKI/{X 9JIEMEHTOB GNJPEROFB
HEPBBIX TPEX NEPUOOB
Knaccudukanus u https:/

3| HOMeHKIaTypa 1 m.edsoo.ru/
HEOPraHUYECKUX BELIECTB WTO1IWRA2
Buapr xumnueckou cBsI3U 1 https://

4 | TUOBI KPUCTAIMYECKUX 1 m.edsoo.ru/
penerox UI4Y5CFRV
KonTtponbnas padora Nel mo https://

5| Tteme «IloBTOpEHHUE N 1 1 m.edsoo.ru/
yrayOsieHne 3HaHu| JAX8ZN212
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OCHOBHBIX Pa3/IesioB Kypca 8

KJIaccay
Knaccudukanus Xxumuaeckux https://
PEaAKLHIA O Pa3IMYHBIM m.edsoo.ru/
IpH3HAKAM X8XAETE2J
ITonsTHE O CKOpOCTH
. https://
XUMUYECKON PEaKUU.
- m.edsoo.ru/ [Tudposas nadbopaTopust M0 XUMHUU
OHSITUE O TOMOTEHHBIX U 6VLXCYYTN
TeTEPOreHHBIX PEaKIUsIX
[loHsiTHE O XUMHUUYECKOM
paBHOBecuH. DaKTOPHI,
https://
BIIMSIIOIINE HA CKOPOCTh
. m.edsoo.ru/
XUMUYECKON peaKluu 1 HAFHTNZNM
MIOJIOKEHUE XUMUYECKOTO
paBHOBECHS
https://
OKHCIIUTENTBHO- SEPS
m.edsoo.ru/
BOCCTAHOBUTEJIbHBIE PEAKIINU 643V11026
Teopust 31EKTPOTUTUYECKOIN https:/
nuccoryanuy. CUIbHEIE U m.edsoo.ru/
crabble DIIEKTPOIIUTEI 2KCYCLZ16
https://
HonHble ypaBHEHUS peaKUuid m.edsoo.ru/
VN2SBINIR
XUMHUYECKUE CBOMCTBA KUCIOT https://
W OCHOBAHHUM B CBETE m.edsoo.ru/
8HHB1YVXI

peJcTaBIeHUH 00
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ANEKTPOITUTUYECKOM
JUCCOLUALIU

XMMHYECKHE CBOWCTBA COJIEN

. https://
B CBETE NpEJCTaBICHUN 00 >
N m.edsoo.ru/
AIEKTPOIUTUUECKON ETD50TS4G
JUCCOITHAIIUU
https://
ITonaTHE O rUapOIM3E CONER m.edsoo.ru/ [udposas mabopatopusi M0 XUMUN
9JFRAVESW
https://
O0001eHue 1 >
. m.edsoo.ru/
cucTeMaTtu3alus 3HaHUM FEEIZRMBG
[IpakTuueckas padota Ne 1. https://
«Pemmenne m.edsoo.ru/
OKCIIEPUMEHTAILHBIX 33139 JVXTFHIT4
KonTponbhas pabota Ne2 no
https://
TeMe «DIEKTPOIUTUYECKAS
X m.edsoo.ru/
JUCccoIraIus. XuMUYECKUe 9RKLZDNUX
peaKIu B PaCTBOPAX»
OO6m1as xapakTepucTuka https://
rajoreHoB. XUMHYECKHUE m.edsoo.ru/
CBOICTBA HAa IPUMEPE XJIOpa NNYKYZF12
Xnoposogopoa. ComnsiHast
https://
KHCJIOTa, XUMHYECKHE
. m.edsoo.ru/
CBOMCTBA, MOJIyYECHHUE, CWVSHCD2M
MpUMEHEHNE
[TpakTrueckas padora Ne 2 mo https:// [udposast nabopatopusi M0 XUMUU
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teme «llosyuenue consiHon

" m.edsoo.ru/
KHUCJIOTBI, U3YyYEHHE €€ PVEXIYWEG
CBOMCTBY —
Brruucnenust no ypaBHeHHUSIM
. https://
XUMUYECKUX PEAKIUHI, €CIIH
m.edsoo.ru/
OJIMH U3 PEarcHTOB JIaH B ABISHOTOF
HM30BITKE
https://
OO01mmas xapakTepucThKa ;ﬁ) oot/
s1eMeHToB VIA-rpyrms VMWKERS Ep
AnnotpornHbie MOAUBUKAITTT
.. https://
cepsl. HaxoxneHue cepsl u eé
5 m.edsoo.ru/
COEMHEHUH B IIPUPOJIE. CX10EUSPO
XUMHUYECKUE CBOWCTBA CEPBI
CepoBo10poJ1, CTPOCHHUE, https://
bu3HYeCcKue 1 XUMHIECKHE m.edsoo.ru/
CBOICTBA ECGX2B4OW
Oxkcuppl cepol. CepHad
https://
KHCIIOTa, PU3NUECKHUE U
. m.edsoo.ru/
XUMHUYECKHE CBOMCTBA, ULRFLCHHI
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH,
JIeXKaIue B OCHOBE httos://
ps:
MPOMBIIIEHHOT O crioco0a
N m.edsoo.ru/
MOJTYYEHHS] CEPHON KUCIIOTHI. H7FT3NON4

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaloIlIeil cpeapl
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COCAMHCHUAMU CCPbI

Brruucnenne MmaccoBou 10U hitps://
m.edsoo.ru/

BBIXO/Ia IPOJYKTA PEAKIIUU HSIE1S6WN

OO01mas xapakTepucTHKa

37eMeHTOB VA-rpynnsl. A30T, https://

pacupocTpaHeHue B IPUPOLE, m.edsoo.ru/

busznyecKue 1 XUMUIECKHE WAHRMB976

CBOMCTBA

AMMHuak, ero ¢puznyeckue u https://

XUMHUYECKHE CBOMCTBA, m.edsoo.ru/

HOJTyYeHUE ¥ IPUMEHEHHE HZAYESF13

[TpakTrueckas pabora Ne 3 mo https://

teme «Ilonyuenue ammuaka, m.edsoo.ru/

M3YUYEHHE €ro CBOMCTBY JORP64IF]

A3oTHas KUCII0TAa, €€ https://

bu3nYecKue 1 XUMHIECKHE m.edsoo.ru/

CBOMCTBaA U2DYEDMYE

Hcnonp3oBanne HUTPATOB U

CoJIEl aMMOHHMS B KAUECTBE

MUHEPATIBHBIX YIOOPEHU. Ditps:s?
m.edsoo.ru/

XI/IMI/I‘IGCKOGv3an$I3H€HI/I€ SHBKCIOCB

OKPY’KaIOIIECH CpeIbI

COCTMHECHHSIMU a30Ta

®ochop. Oxeun docdopa (V) https:/

u ¢ocdopHas KUCIoTa, m.edsoo.ru/

Qu3HYECKUE M XUMUYECKUE GDQJSO3WP
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CBOMCTBA, IIOJIyYCHUE

Hcnons3oBanue gochaTos B

KauecTBe thHepaHBHLIX %o.m/
yaoOpeHuit. 3arps3HeHNe UAZ3HU65V
IPUPOJTHON cpebl pocharamu
Yraepon, paclipocTpaHEeHUE B https://
npupoze, Gpu3ndeckue u m.edsoo.ru/
XMMHYECKHE CBONCTBA DWOM6SUUL
Okcuapl yraepojaa, ux
bu3HYeCKUe U XUMHUCCKHE https://
CBOMCTBA. DKOJIOTMYECKUE m.edsoo.ru/
po0OIeMbl, CBSI3aHHBIE C OXQAPGNCF
okcuoM yriepona (IV)
https://
VYronbpHas KUCIOTA U €€ COu m.edsoo.ru/
OHQHDG6IPA
[TpaxTrueckas paborta Ne 4 o
teme "llomydyenue https://
YTJIEKUCIIOTO Ta3a. m.edsoo.ru/ [udposas mabopaTopHas Mo XuMUU
KauecTBeHHast peakiys Ha G2HZXQGCS
KapOoHaT-uoH"
[TepBoHavanbHbIe MOHATHS 00 https://
OpPraHMYEeCKUX BELIECTBAX KaK m.edsoo.ru/
0 COCIMHEHUSIX yIJIepo/ia 30TIZ109Z
hitps://
Kpemuuii u ero coequHeHus m.edsoo.ru/

75JXNHOI8
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[IpakTuueckas pa6ora Ne 5.

Pemenne https://
JKCIEPUMEHTAIBHBIX 3a4a4 I10 m.edsoo.ru/
TeMe «Bakaenme O7EZDOD7Z
HEMETAJLJIBI M UX COCTUHCHUS

KonTponsnas padora Ne3 o https://

TeMe «Baxkaeume m.edsoo.ru/
HEMETAIUIBL U UX COCTUHEHMSD) S85J9UGH3
OO1ast xapakTepUCTHKA

XUMHYECKHUX IJIEMEHTOB —

MeTaJUIoB. MeTamnyeckas https://
CBs3b U METAJLUINYECKAS m.edsoo.ru/
KpHUCTAJUIMYECKasl PEIIETKa. XK1GYPCO1
dusznueckue CBOMCTBA

METAaJLIOB

XUMHYECKHE CBOMCTBA

METAaJLIOB. hitps://

. m.edsoo.ru/
3H€KTp0XI/H\fI/I‘-IeCKI/II/I pan Z7YRNPAEW
HaIpsKEHUH METAILIIOB
O6111e cnocoObl MOTyYeHHS
MeTaioB. CIIIaBhI.

Brruucnenust no ypaBHeHUSIM hitps://

. m.edsoo.ru/
XUMUYECKUX PEAKIUHI, €CIIH G54GDOI2D
OJIH U3 PEAreHTOB COJNECPIKUT
MIPUMECH
IloHsATHE O KOPPO3UHN https://
METaIIIOB m.edsoo.ru/
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4FIGDOWOW

IIenounsie METaIbI

https://
m.edsoo.ru/
X1B4BPUW?2

OKcubl U THIPOKCUIBI
HATPUS U KaJust

https://
m.edsoo.ru/

Q4DX0G3U9

[IlenoyHo3eMeEIbHBIE METAILIIBI
— KaJIbIIUHA ¥ MarHui

https://
m.edsoo.ru/
REOCDYO0K6

Baxueiinie coetMHEHN
KaJIbIHS

https://
m.edsoo.ru/
CJR96CMZA

O000meHue 1
cUCTeMaTHu3alus 3HaHUI

https://
m.edsoo.ru/

O5PXGGIBE

JKécTtkoCTh BOABI U CIOCOOBI
e€ yCcTpaHeHHUs

https://
m.edsoo.ru/
WFMBFTTTP

[IpaxTuyeckas padora Ne 6 o
teme "XKEcTKkoCTh BOIBI U
METO/Ibl €€ ycTpaHeHHs"

https://
m.edsoo.ru/
NF1ROKBS8J

[Tudposas nadbopaTopust M0 XUMUU

AmoMUHUA

https://
m.edsoo.ru/
9ZJ8RDITV

AmdoTepHbIE CBOICTBA
OKCHJIa M THIIPOKCHUIA

https://
m.edsoo.ru/
NISKIIOJ5
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https://

Keieso m.edsoo.ru/
F20NJR5SR
https:

OKcubl, TUIPOKCUIBI U COJIU hitps://

I 1 m.edsoo.ru/
xenesa (I11) u xenesa (I1D) IRTUBLAMP
https:/

O0001enue u 8

. m.edsoo.ru/
cUCTEMAaTHU3alysI 3HAHUHN NAONGHGKZ
[TpakTuueckas padota Ne 7.

Pemenne https://

JKCTIEPUMEHTAIIBHBIX 33124 MO m.edsoo.ru/

TeMe «BakHelIue MeTauibl 1 ZN7G0QSMX

UX COEIUHEHU

Brrunciienus no ypaBHEHHSIM

XMMHYECKUX PEaKIUi, eCcln

OJIMH W3 PEarcHTOB J1aH B https://

W30BITKE WU COJIEPIKUT m.edsoo.ru/

npumecH. Beraucnenus AYD2HESIY

MacCOBOHM JOJIH BBIXOIa

MPOJIyKTa peakluu
https://

0O0001eHuEe 1 ALDS.

. m.edsoo.ru/
cUCTEeMAaTH3aInsI 3HAaHUHN BSTOVTKOP
KonTponbhas pabota Ne4 o https:/

TeMe «Bakuelmue MeTaIbl U m.edsoo.ru/

UX COCIUHCHUSY 703C804GN
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BemectBa u maTepuaisl B https://
MOBCEIHEBHOU KU3HUA 1 m.edsoo.ru/
4eJI0OBEKA OFI32IMTO
XHUMHUYECKOE 3arpsi3HEHUE hitps:is
. 1 m.edsoo.ru/
OKPY>KaIOIIeH cpeibl 9ANGYEYOI
https://
Ponp xumuu B perieHun
1 m.edsoo.ru/
9KOJIOTHYECKUX TPOOIEM 180203728
PesepsHEblii ypok. O000IIEHHE hitps://
p YPOr: N 1 m.edsoo.ru/
U CUCTEMATHU3AINS 3HAHUHA DTIBAS5U4
o https://
P . 0000
€3epBHBIN YPOK 0 meHe | m.edsoo.ru/
U CUCTEMATH3alHs 3HAHUHA PSITIZNXV
o https://
P . 0000
€3EepBHBIN YPOK 0 HI?HI/IC | m.edsoo.ru/
M CUCTEMaTH3allnsl 3HAHUHI TMK36TIZG
OBIIEE KOJIMYECTBO 68 7
YACOB 110 ITPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI TPOT'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa3oB
NpoBepsieMoro
OCHOBHOTI'0 00111er0 00pa3oBaHUA
pe3yJibTaTa
1 ITo Teme: «IlepBOoHaYaIbHBIE XUMUYECKUE ITIOHATUSD)
pacKpbIBaTh CMBICJI OCHOBHBIX XMMHMUYECKHUX IOHSITHI: aTOM, MOJIEKYyJa,
BEIIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOIHAS
aTOMHasi W MOJEKYJsIpHash Macca, KOJWUYECTBO BELIECTBA, MOJb, MO
1.1 XUMHUYECKOT0 AJIEMEHTa B COEIMHEHNH, MOJISIPHBIN 00BEM, XUMUYECKas pe
peaKkUMy COCAVMHEHUS, PpEaKIUU pa3IoKEHHUs, PpEaKIUH 3aMEIICHUS
SHJIOTEPMHUYECKHE PEeaKIiy, TerIoBoi 3ddekT peakuuu, pacTBOp, Macco
KOHIIEHTpAIs) B pacTBOpE
> WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITHI U MpUMeE
' BEILIECTB U WX MPEBPALLICHUI
13 UCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJIUKY JJISi COCTaBJIEHUs (OPMYJI Belll
' peakuuii
L4 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MacChl BEUIECTB, ITOCTOSIHCTBA
' y4€HHs, 3aKOHa ABOrajpo
1.5 OIpEAENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX
L6 KJIaCCU(UIIMPOBATh XMMHUYECKUE PEeaKIUM (10 YHMCIy M COCTaBy y4acTB
' TerIoBoMy 3D deKTy)
1.7 BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIYUCIIATH MAaCCOBYIO JI0JII0 XMMHUYECKOT0 3JIEMEHTA 110 OpMyJie COeHHE
1.9 BBIYUCIIATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE
110 NPUMEHITh €CTECTBEHHOHAy4YHBIE METO/Abl TO3HaHHS — HaOIro/eHue
' AKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN )




ITo Teme: «BaxkHeime npeACTaBUTENN HEOPTaHUYECKHUX BEILIECTBY»

2.1 PacCKpbIBATh CMBICJI OCHOBHBIX XUMUYECKUX TTOHSITHI: OKCHUJI, KUCIIOTa, OCH
2.2 OIPEIEIISITh MPUHAJICKHOCTD BEMIECTB K ONPEACIIEHHOMY KJIACCY COCINHE
2.3 KJIaCCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA
)4 XapaKkTepU30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHE CBOWCTBA BEIICCTB pa
. ONMCaHue NPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUM
5 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayecTB
' IIPOTEKAHUsI XUMUYECKUX IIPEBPAILECHUN B PA3JINYHBIX YCIOBHSIX
cleoBaTh MpaBUiaM TOJB30BaHUS XMUMHUYECKON mocyAod u jaboparop
MpaBUJiaM OOpalIeHUs] ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHMSMH
"6 XUMUYECKUX OTBITOB IO TIOJYYCHHIO M COOMPAHHUIO Ta3000pa3HBIX BE
' IIPUTOTOBJICHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOM NI0OJIEM pacTBOPE
MIPOBOJIUTh XUMUUYECKHE DKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB
WHIUKATOPOB (J1akMyc, (heHoapTaIenH, METHIIOPAHK U IPYTHUE)
2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU pEaKIIU
3 ITo teme: «lleproanueckuii 3akoH u lleproguyeckas cucteMa XUMHUUECKH
Crpoenue aToMoB. XUMHUYECKasi CBSI3b. OKUCIUTETEHO-BOCCTAHOBUTEIIbHBI
PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHATHH: PO aTtoma, 3je
3.1 opbuTans, paauyc aroma, XHUMHUYECKas CBS3b, TMOJSIpHAsS U HeE
ANEKTPOOTPUIIATEIBHOCTh, MOHHAS CBSA3b, MOH, KATUOH, aHUOH, CTETIEHb OK
3.2 KJIACCU(UITUPOBATH XUMUYCCKUE DIIEMEHTBI
OMHUCHIBAaTh M XapakTepu3oBaTh Tabnuunyio (opmy I[lepuoamdeckoit cu
33 pa3inuaTh MOHATHUS «TJIaBHas MOATpymma (Arpymmna)» u «mobodHas IMoj
«OO0JBIINEY MTEPUOIBI
packpbiBaTh cmbica Ilepuogmueckoro 3akona J[.M. Mengeneesa:
3.4 MEePUOINYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
CUCTEME
COOTHOCHUTh 0003HAauUeHUs, KOTOphle uMerTcs B Tabmune «llepuon
3.5 snemeHnToB /.M. MeHnaeneeBa» ¢ UUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHUS
(cocTaB u 3apan sApa, 00IIee YHCIOo AIEKTPOHOB U paclpeaesieHUue uX 10 J
3.6 ONpENIENATh CTENEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSUHEHUSX
3.7 OTPENIENATh BUJl XUMHUYECKOM CBsI3H (KOBAJICHTHASI 1 MIOHHAS) B HEOPTaHUY




9 KUIIACC

Kona nposepsiemoro
pe3yabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHs OCHOBHOM 00pa3
OCHOBHOI'0 00111er0 00pa30BaHusA

1

IIo Teme: «BeliecTBo U XUMHUYECKast peaKkuus»

1.1

PACKpbIBATh CMBICII OCHOBHBLIX XHMHUYCCKHUX MOHSATHUH: pacTBop,
QJICKTPOJUTHYCCKAsA AuUCCcoLaliusia, p€akKiuu HOHHOI'O O6M€Ha, KaTajJin
O6paTI/IMbIe n HeO6paTI/IMHe peakuuu, OKHCIHUTCIbHOBOCCTAHOBUT!
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJIJIOTPOIHA, aM
(KOB&J’ICHTHaﬂ, HMOHHas, MeTaJ’IJ’II/I‘IeCKaﬂ), KpUCTaJUIMICCKasd peméTKa,

peakuuu

1.2

WIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH |

OTIMCaHUU BEIIECTB U UX MPEBpalleHUN

1.3

COCTAaBJIAITh YPAaBHCHUA BHGKTpOHHTquCKOﬁ Jucconanum KHUCJIOT,

COKpaIlEHHBIE YPAaBHEHUS peakiii HOHHOTO oOMeHa

1.4

PaCKpbIBaATh CYHIHOCTH OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAKIL

AJIEKTPOHHOTO OajaHca 3TUX PEaKIUN

1.5

IPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKINH

ITo Temam: «HeMeTanabl M UX coeqUHEHUS» U « MeTalbl U UX COSNHE

2.1

XapaKTCPU30BaATh (OHI/ICBIBaTB) O6H.[I/Ie u Cl'[eI_[I/I(bI/I‘{eCKI/Ie XUMHNUYCCKHEC
BCIICCTB, MOATBCPKAASA OMMCAHNUC IMTPUMEPaAMU MOJICKYJIAPHBIX U HOHHb

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTAaBJIATh YpPAaBHCHHA peaKum"I, IMOATBCPKAAOIINX CYHICCTBOBAHU

BCIICCTBAMHU paA3JIMYHBIX KJIACCOB

23

IMPOrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTU OT HX CTPOC

XUMHNYCCKHUX HpeBpaI_HCHI/Iﬁ B Pa3JIMYHBIX YCIOBHUAX

2.4

ClieIoBaTh MpaBHJIaM IMOJIb30BaHUS XUMHUYECKON MOCYI0i U maboparo
MpaBWJIaM OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
XMMHUYECKHUX ONBITOB IO IMOJIyYEHHIO U COOMpaHHIO ra3000pa3HbIX Be

rasza)

2.5

OpOBOAWUTL PCAKIHU, IMOATBCPIKAAIOIMUC Ka4yeCTBEHHEIM COCTaB pas

ONBITHBIM NYTEM XJOpUA-, OpomMua, uoaua, kapboHat, docdar, cui




KaTUOHbl aMMOHHUS, HWOHBI H3YUYCHHLIX MCTAJIOB, IIPHUCYTCTBY

HCOPraHN4YCCKUX BCUICCTB

3 [To Teme: «X¥MHUS U OKPYXKAFOILAS CPEIA»
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XxuMuueckux nonstuii: [1/IK Bemiectna;
MPUMEHSTh OCHOBHBIE OMNEPAlUUA MBICTUTEILHON JESTEIbHOCTH —
12 0000111eHIEe, CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIIEACTBEHHBIX

BCIICCTB U XUMHUYCCKHUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC METOAbI ITIO3H

MO/ICJIMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

HepBOHaHaHBHHe XUMHNYCCKHEC ITOHATHA

1.1

Hpe,[[MCT XuUMHH. Polb XMMHH B )KM3HU Y€I0BEKA. XUMHS B CUCTEME HayK. Tenau

BC€IICCTB. ArperaTHoe COCTOSIHHUEC BC€IICCTB

1.2

[TonsiTe 0 MeTo/ax Mo3HaHus B XuMuu. YucTeie BeniecTBa U cmecu. CriocoObl pa3

1.3

ATOMEI 1 MOJICKYJIBI. XumMuueckre 31eMeHThl. CHMBOJIBI XUMHUUECKHX DJIEMEHTOB.

ATOMHO-MOJ’ICKynﬂpHOC YUCHUC

1.4

Xumudeckass (popmyna. BaJeHTHOCTh aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH
OTtHocuTenbHast aroMHasi Macca. OTHocUTeIbHAsT MOJIEKyJsipHas Macca. MaccoBa

COCIMHCHHUHU

1.5

Komuuecto BemecTBa. Mok, MOHHpHaH macca. B3aumMocBs3b KOJIM4€CTBa, MaccC

BeriecTBa. Pacu€rel o hopMytaM XMMHUYECKHX COCTUHCHHIMA

1.6

dm3nyeckre M XUMHAYECKUE SIBICHUSI. XUMHUYecKas peakuus u eé IIPU3HAKH. 3ak

Xumnueckue ypaBHeHus. Knaccudukanus XuMiuueckux peakuuil (CcoemHeH s, pas

1.7

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOH MOCYI0H, ¢ MpaBuiIaMu pad
oOpaimieHuss ¢ J1a0OpaTOpPHBIM O0OPYJIOBaHHWEM, H3yYeHHUE U ONHCAaHHe ¢
HEOPraHUYECKUX BEIECTB, HaOI0AeHHE (pU3MUecKuX (TJIaBJIeHHe BOCKa, TastHHUE JIb
KUIICHUE W KOHACHCAIUs BOJbI) W XHUMHUYECKUX (TOPEHHE CBEYM, IIPOK
B3aMMOJICCTBHE MeJla C KHCJIOTOW) SIBICHWW, HAOJIOJIEHWEe W ONMUCaHWE TMpH3
peakuuii (pa3nokeHHe caxapa, B3aUMOJICHCTBHE CEPHON KHCIOTHI C XJIOPHIOM

meau(Il) mpu HarpeBanuu, B3aumozeicTBue xeine3a ¢ pacrsopom conu menu(ll),
cMmeceil (C TOMOIIbI0 MarHuTa, GUILTPOBAaHKE, BBIMAPUBAHUE, TUCTHILISAIMS, XpOMa
MOBAPEHHOW COJIM, HAONIOJICHUE M OINHCAaHUE PE3yJIbTaTOB IMPOBEICHUS OIh

COXPaHEHHUS MACChl, CO3/JaHUE MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX )

Baxkueitmme npeaACTaBUTCIIM HCOPraHNYCCKUX BCIICCTB

2.1

Bosnyx — cmech razos. CocrtaB Bo3nyxa. Kucnopon — aneMeHT u IIpocToe Bewle
npupojie, (pU3NUecKue U XUMHUYECKHe cBoicTBa (peakuuu ropenus). Okcuasl. [Ip

MOJIyYEHHUs] KUCJIOpoJa B JIAOOpaTOpHHM W NPOMBINUIEHHOCTH. KpyroBopot k




QIOTPOTHAS MOIU(PHUKAIMS KHCIOPOAA

2.2

TeroBoil 3PPEeKT XUMHUECKON peaKIUH, TEPMOXUMHUYECKHE YpaBHEHUS, IK30-

Tonnuso: YTroJjib U MCTAaH. 3an${3HCHI/Ie BO3yXa, YCHIICHUC ITapHHUKOBOI'O 3(1)(1)6KT8,
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Bonopon — anemeHT u npocroe BemectBo. HaxoxiaeHne Bogopoaa B npupoze, Gpus

IpUMeHEHHe, criocoOb! nomyueHus. KuciaoTs! u conu
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MounsipHblii 00BEM ra3oB. Pacu€Tbl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacwleHHB
PactBOopuMOCTB BewiecTB B Bojie. MaccoBast 1071 BElIeCTBa B pacTBOpe. XUMHUUIEC
Ponp pactBOopoB B IpUpOAE M B JKU3HU 4YelIOBEKa. KpyroBopoT BOABI B IIPUPOL

OxpaHa " OYUCTKA NPpUPOAHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coeaunennid. Okcuapl. Knaccudukanus okcuo
KHUCTIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa okcunos. Ousn

okcuaoB. [lomydeHne okcumoB

2.7

OcHoBanHus. KHaCCI/I(i)I/IKaI_[I/IH OCHOBaHMH: MIETOYH H HCPACTBOPUMBIC OCHOBAH

du3nuecKue U XUMHUYECKHUE CBOMCTBA OCHOBaHMM. [lonydeHne ocHOBaHUMI

2.8

Kucnorsl. Knaccugpukanus kucnor. Homenkmnarypa kucinor. Ouszndeckue U Xu

aktuBHOcTH MeTasuioB H.H. bekerosa. [lonyuenne kuciaor

2.9

Conu. Homenknarypa cosneil. dusznueckrue u XumMuieckue cBoictra cosieid. [Tomyye

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaAMU HEOPTaHNYCCKUX COCIMHEHUMN

2.11

XHUMUYECKUH OKCIICPUMCHT: KaA4YCCTBCHHOC OIPCACICHUC COACPKAHUA KHUCIT

coOupaHue, paclio3HaBaHNUE U U3YYEHHUE CBOMCTB KUCIOPO/1a, HAOII0EHHE B3aUMO
Y YCJIOBHSI BOSHUKHOBEHHS U NPEKpPaLeHUs TopeHus (Ioxapa), 03HaKOMJIeHHe ¢ 00
CBOICTB, MOJy4Y€HHE, COOMpaHUE, PACIIO3HABAHWE WU H3yUEHUE CBOICTB BOAOD
Bogopoaa ¢ okcuaoM meau(Il) (BO3MOKHO HCIOJIB30BAaHWE BHACOMATEPUATIOB),
KOJIM4eCTBOM 1 MoOJb, HCCIEOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM JOJIEH pacTBOPEHHOTO BE
MeTajulaMH (HaTpUEeM U KajbleM) (BO3MOKHO MCIOIb30BAHUE BUIEOMAaTEPUAIIOB),
U IIEeJI0YeH C MOMOIIBI0 MHAMKATOPOB, MCCIEOBaHUE OOpa30B HEOPraHUYECKU
HaOJIr0/IeHUe U3MEHEHHsI OKPACKHM MHAMKATOPOB B PACTBOPAX KUCJIOT U LIEJI0oUeH, 1
meau(Il) ¢ pacTBOpoM CEpHOM KHMCIOTHI, KHCIOT C METallaMH, pPEaKLHu
HEpAaCTBOPUMBIX ~OCHOBAHHI, BBITECHEHHME OJHOTO MeTalyla JApPYyTUM U

OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCME «Baxneiinuye Kiacchl HCOPTaHNYCCKUX COCAU

[Tepnoanueckuit 3akoH u [lepuoanueckas cuctemMa XMMU4ECKUX 35eMeHToB .M. M




Xumndeckas cBa3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIIHLHEIC pcakuuun

3.1

HepBI)IC TIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHMHYSCKHX 3JIeMeHTOB. IloHsATHE O rpymmax ¢
IICJIOYHO3EMCIIbHBIC METAJLIbI, I'aJIOI'CHbI, HHCPTHBIC Fa3LI). QHGMCHTH, KOTOpPBIC O

THAPOKCUIBI

3.2

[Iepnoanueckuit 3axoH. Ileprnoauyeckas cucrema XMMUYECKUX 31eMeHToB (.M. M
JuinHHONepuoHas ¢opmbl [lepuonndyeckoil CUCTEMBbl XUMHMUYECKUX 3JIEMEHTOB

rpymnmbl. GU3HYeCKUi CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOJA U TPYIIIIBI 3
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Crpoenne atomoB. CoctaB aTOMHBIX sfep. M3oromsl. DnextpoHsl. CTpoeHue
nepBbix 20 xumuyeckux sieMeHToB [lepuonnueckoi cuctemsl .M. Menaeneena

3JIEMEHTA 10 €ro nonoxeHuro B Ilepuoanueckoii cucreme [I.1. Menneneena

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paanuyca aToOMOB XHMHUUYCCKHX JJICMCHTOB, MCTa.
CBOICTB 1O rpynmnaMm H nepuojam. 3Hadenue llepmoanueckoro 3akona u Ilepuo

3JIEMEHTOB I pa3BUTHUs HayKu U npakTuku. [[.1. Mennenees — yud€HbIN U rpaxaa

3.5

Xumnyeckass cBs3b. KoBaneHTHas (mosisipHass M HEIOJIApHAsl) CBsI3b. OJIEKTP

yeMeHToB. MoHHAA CBSI3b

3.6

Crenenp okucieHus. OKHUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl

OKHCIUTEIN U BOCCTAaHOBHUTEIN

3.7

XUMHUECKUI HKCIEPUMEHT: W3ydeHHE 00pa3lioB BEIIECTB METAJUIOB U HEMETaJll
IMHKA C pacTBOpaMU KHCJIOT W IIEJIO0YEH, NPOBEIECHHUE OMNBITOB, WIIOCTPUPY

BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (FOpeHI/Ie, peaKknuu pasjIoKCHUA, COGI[I/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMbIi 31EMEHT COACPKAHUS

BemecTtBo 1 XuMH4eckas peaKnusi. HOBTOpeHI/IC

1.1

HCpI/IOIII/I‘ICCKI/Iﬁ 3aKOH. HepnozmquKaﬂ CHUCTCMAa XUMHWYCCKUX JJICMCHTOB I[I/I
3aKOHOMepHOCTI/I B M3MCHCHHH CBOMCTB XMMHUYECKHUX JJIEMEHTOB MECPBLIX TpéX

COEJIMHEHUI B COOTBETCTBHUU C MOJI0KEHUEM dIeMeHTOB B [lepronnueckoit cucrem

1.2

CrpoeHue BelecTBa: BUbl XUMUYECKOU CBSI3U. THIIBI KPUCTANIMYECKUX PELIETOK,
OT TUNA KPUCTAIUTMYECKON PEIETKH U BUJa XUMUYECKOH cBsi3u. Kiaccudukanus u
BellecTB (MEeXIyHapoIHAas U TPUBHAJIbHAS). XMUMUYECKHE CBOICTBA BELIECTB, OTH

HCOPTaHNYCCKUX COCI[I/IHCHI/II\/’I, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB




1.3

Knaccugukamus XuMHYECKUX PEeaKUUi 10 pa3InYHbIM MpHU3HaKaM (10 YHCITy H C
BEIIIECTB, IO TEIUIOBOMY (P PEKTY, [0 U3MEHEHUIO CTEIIEHENH OKUCIIEHUS] XUMUYECK
[I0 y4YacTHIO KaTajlnu3aTropa). DK30- U 3HAOTEPMHUYECKHE DPEAKIUH, TEPMOXUMU

CKOPOCTH XUMUYECKOH peaKuu

1.4

[TonsitTue 00 oOpaTUMBIX W HEOOpPATUMBIX XUMHYECKUX peakiusax. [loHarue o
pCaKknusx. Ilonatue o XUMHYECKOM PaBHOBCCHHU. (I)aKTOpBI, BIIMAOIIUE Ha CK

MMOJIOKCHUE XUMHNYCCKOI'0 paBHOBECHUSA

1.5

OKUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pc€akuuu, SHGKTPOHHHﬁ 0ajaHC OKHUCIIHTEIb
CocraBieHue ypaBHCHI/Iﬁ OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ C HCIIOJIb

Oaylanca

1.6

Teopust NEKTPOIUTUYECKONW JTUCCOLMALUU. ODJIEKTPOIUTHI U HEINEKTPOJIUTHI.
JUCCOLMAIMU BEIIECTB C PA3JIMYHBIMM BHJAMU XUMHUYECKOUW cBs3u. CTeneHs nu
ANIEKTPOJIUTHL. Peaknuum HOHHOro oOMeHa. YCIOBUS MPOTEKAHUS pPEaKIUi
COKpAIllEHHbIE MOHHBbIE YpaBHEHUs peakiuil. CBOICTBa KHCIOT, OCHOBaHUH U CO

ANEKTPOIUTUYECKON nuccoruannn. KauecTtBeHHbIE peakiiui Ha MOHBI. [loHsATHE O T

1.7

XUMHUYECKUH IKCIEPUMEHT: O3HAKOMIIEHHE C MOJCISIMH KPHCTATMUECKUX perré
METaJUIOB M HeMeTauioB (rpadura U aMasa), CI0KHBIX BEIIECTB (XJOpHIa HATP
CKOPOCTH XHMHYECKOH peakiuu OT BO3JCHCTBUS Pa3IHUHBIX (PAKTOPOB; HCCIH
pacTBOpOB  BEIIECTB, TMpollecca AMCCONMAIMHM KHCJIOT, IIellouell u  coie
BUJIEOMATEPHAJIOB); MPOBEJCHHUE OIBITOB, WIIIOCTPUPYIOMIUX MPU3HAKH HPOTEK
(oOpa3zoBaHue ocajika, BbIIEICHHUE ra3a, 00pa30BaHUE BOJIbl); OIBITOB, UILTIOCTPUP
BOCCTAHOBUTEIIBHBIX DPEaKIUi (TOpeHHe, PEaKIMU PAa3I0KEHUS, COCIAUHEHWUS);

BCIICCTB C IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha UOHBI; pCHICHUC 3KCIICPUMCHTAJIb

HewmeTamis! u ux COCIUHCHUA

2.1

OO61as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbI
U (QU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XHMHYECKHE
(B3auMOJeHCTBHE C METalUlaMH, HEMEeTaUlaMH, IIesiodamMu). XJIOpPOBOJOPO/I.
CBOICTBa, MOJy4eHUE, NMpuMeHeHue. JleHcTBHE Xjopa W XJIOPOBOJAOPOJa Ha O

XJIOPpUABI U UX HAXOKIACHUC B IIPUPOAC

2.2

OOmast xapakTepucTuka 3jeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHS

okucienusa. CTpoeHue U (U3MYECKHE CBOICTBAa MNPOCTHIX BELIECTB — KHCI
MOIUGUKAIMA KUCIOpoAa M cepbl. XuUMHUecKue cBoiicTBa cepbl. CepoBojo
XuMHueckue cBoiicTBa. OKCUIBI Cephbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.

XHMHYECKHE CBOMCTBA (O6H_II/IC KaK HIpEACTABUTCIIA KJlaCCa KHCJIOT H CHCI_[I/I(bI/I




JeKallue B OCHOBE IIPOMBIIUIEHHOIO CII0CO0a MOITy4eHUsI CEpHON KUCIOThL. [Ipn

KadyecTBEHHasl peakius Ha cyibdaT-uoH. HaxoxxaeHue cepsl U €€ COeJMHEHUI B ITp
OKpYXarollel cpelbl COEANHEHUAMU Cephl (KUCIOTHBIE TOKIH, 3arpA3HEHHE BO3

MPEA0TBpAIEHUS
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OOmas xapakTepucThka dieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS

OKHUCJICHUA. A30T, pacmpoCTpaHEHHE B MpUpoje, (QU3UYECKUE U XUMUYECKUE
npupoae. AMMHAK, €ro (U3MYECKHe M XUMUYECKHE CBOWCTBA, MONYYEHUE H II
dbusznyeckne U XMMHYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha Mo
e€ mosydeHue, PU3NYecKre U XMMUYECKHE CBOMCTBA (OOIIMe KaK MPEICTABUTENS K
Hcnonp30BaHne HUTPATOB M COJIEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX YI00p

OKpY arolleH cpesibl COEAMHEHNUAMHU a30Ta (KMCIOTHBIE 10KIU, 3arPSA3HEHNE BO3Y
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®ocdop, amnorponnsle Monudpukamuu Gocdopa, GUINUECKUE U XUMHUYECKUE C
dbochopHas kucioTa, GU3NIECKHEC W XUMHYECKHE CBOWMCTBa, mosydeHue. lcmou

MHUHEpAJIbHBIX YA0OpEHHI

2.5

OOmast xapakTepucTuka 3jeMeHTOoB I[VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
OKHCIICHHs. YTJepoJ, auIOTPOIHbIE MOAM(HKALNYU, paclpoCTpaHEHHE B IPUPO
cBoiictBa. Ancopbuusi. Kpyrosopor yrinepoga B mpupone. Okcuisl yriepoja,
CBOICTBa, /I€CTBHUE HA JKMBbIE OPraHU3MBbI, MOJIYYEHHE U MPUMEHEHHE. DKOJIOTH
okcusioM yriepona(IV); runoresa riio0anbHOTO MOTEIJICHUs KIMMaTa; MapHUKOBb
e€ conu, uX (pU3NIECKUe ¥ XUMHUYECKHE CBOMCTBA, OJTy4YeHHEe U npuMeHenune. Kay

nonksl. Mcrons3oBanne Kap6OHaTOB B 6BITy, MCIUIHUHE, IIPOMBIIIVIICHHOCTHU U CCJIBC

2.6

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEIMHEHUSIX
alleTUJICH, 3TaHOJ, TIIUIEPHUH, YKCYCHas Kuciora). X coctaB U XuMuU4yeckoe CTpo
BaXHBIX BELIECTBAaX: JKHUpaX, Oelkax, yrieBoJax — U UX POJH B XKU3HU 4Yel

OpTraHUYC€CKUX U HCOPTaHUYCCKUX COEIUHEHUI

2.7

KpemHuuii, ero ¢pusnueckue 1 XUMHUYECKHE CBOHCTBA, MOJIyYeHUE U IPUMEHEHUE.
O6mue npexacrapneHust 006 okcune kpeMuus(IV) u kpemuueBoi kucnore. CHUIMK
MEIUIUHE, NPOMBIIIJICHHOCTH. BakHelliue cTpouTeNnbHbIe MaTepHajbl: Kepa

xene300eToH. [IpobiaeMbl 6€30MacHOr0 UCIOIb30BaHUS CTPOUTEIBHBIX MAaTEPHUATIOB

2.8

XVAMUYECKUH JKCICPUMEHT: W3yYeHUE O0pas3loB HEOPTaHWMYECKUX BEIIECTB,
NPOBE/ICHUEC KAYCCTBEHHBIX PEaKIUil Ha XJIOPHI-MOHBI W HAONIOJCHHE IPHU3
oTpaxkaromue (GpU3NYecKre W XUMUYECKHE CBOMCTBA TaJOT€HOB M WX COCIHMHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3liaMy XJIOPUAOB (TAJIOTCHHUIOB); O3HAK

COCJIMHEHUSIMH (BO3MOKHO HCIOJIb30BAHME BHJCOMATEPUANIOB); HAOIIOIEHUE PO




JIEHCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI; U3yYEHUE XUMUYECKUX CBOWCTB

IPOBE/ICHUE KayeCTBEHHON peakiUM Ha CyJab(paT-uOH U HaOII0eHUE NpU3HAKa
¢u3nuecKUMU CBOWCTBaAMM a30Ta, (ocopa M MX COCTUHEHUH (BO3MOXKHO HCIH
obpasmamu a3oTHBIX U (QocPopHBIX yHO0OpeHUM; MonaydeHue, cobupaHue, pacm
aMMMaKa; TpOBe/eHHEe KaueCTBEHHBIX pPEaKkUui Ha HOH aMMOHHS U (ocdar-u
IIPOTEKAHUs, B3aUMOJECHCTBUE KOHUEHTPUPOBAHHONW a30THOM KHCIOTBI C MeEJ
BUJIEOMATEPHAJIOB); U3yUYEHUE MOJIENIeH KPUCTANIMYECKUX PEeHIETOK anmasa, rpad
MPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YITIEM U yCTPOH
coOupaHue, pacro3HaBaHUE M H3yYEHHE CBOWCTB YIJIEKHCIOrO rasa; MpOBEJe
KapOOHAT- M CHJIMKAT-MOHBl U M3Y4YCHHE NPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIE

MMPOMBIINIJICHHOCTH,; PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4d IO TEME «Baxneimue He

MeTannsl ¥ BX COSTMHCHUS

3.1

O6u1a}1 XapaKTCPUCTHKA XUMHUUYCCKHUX JJIEMCHTOB — MCTAJIJIOB HAa OCHOBAHHUHU HX

cucreMe xumuueckux snemeHtoB J[.M. MenaeneeBa u crpoenus aromoB. CTpo

CBS3b M METaJINYecKasi KpUcTauInyecKasi pemeTKa. DIeKTPOXUMUYECKUH ps/l Hall
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dusnueckre ¥ XMMUYECKHE CBOMCTBa MeTauioB. OOmme crocoObl MOTydYeHus

MCTAlJI0OB, OCHOBHBIC CITIOCOOBI 3alllUTBI UX OT KOPPO3UH. CnnaBbl (CTaJ'IB, qyry

IIPUMEHEHNE B OBITY U POMBIIUIEHHOCTH
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[Ilenounble MeTaIUIBL: TOJ0KEHUE B [leproauyeckoil cucteMe XMMUYECKUX JIEMEH

HUX aTOMOB; HAXOXICHUEC B IIPUPOIC. du3nyeckue 1 XMUMHYECKHE CBOMCTBA (Ha np

W TUAPOKCUABI HATPUA U KAJIHA. HpI/IMCHeHI/Ie MICJIOYHBIX METAJIJIOB U KX COCAUMHCH
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[I{erouHO3eMENBbHBIE METAJIIIBI MATHUNM M KAJIBLIMN: TI0JI0keHUE B [Ieproandeckoit
J.1. MenneneeBa; cTpoeHHE UX aTOMOB; HaxOXKJcHHUE B nipupoje. Pusznyeckue u

Kanblus. BaxHeimue coequuenus Kanblus (OKCHI, THAPOKCHL, coin). JKECTKOCTh

3.5

AmromuHui: nonoxenue B llepuoanueckoi cucreMe XUMHMYECKHX 3JIeMEHTOB /.
HaxokAeHue B mnpupone. Pusnmueckne M XUMHYECKHE CBOWCTBA ATIOMHMHHA. A

TUAPOKCH]IA AITFOMUHUSA

3.6

Kene3o: nonoxenne B Ilepuogumyeckoil cucrteMe XUMHUYECKHUX 3nemeHToB [[.U.

HaxoXkJAeHue B mpupojie. Pu3ndeckre U XuMUUYECKUE CBOMCTBA kene3a. OKCUbl,

skene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHWE C 00pa3laMd METauIOB U CIUIABOB,
U3y4YE€HHE PE3YyJbTAaTOB KOPPO3UHU METAIIOB (BO3MOXKHO HCIIOJIb30BaHUE BH

B3aMMOJEHCTBHUS OKCHIA KaIbLUs U HaTpus C BOOOM (B03MO)KHO HCII0JIb30BAHUEC B




CBOMCTB KECTKOM BOJIBI; MPOIIECCa TOPEHUS Kelie3a B KUCIOpojae (BO3MOKHO UC
MPU3HAKOB MPOTEKaHMs KaueCTBEHHBIX peaKlMii Ha HOHBI (MarHus, KajibIIWs,

sxkenesa(lll), meau(1l); maGmrogeHre M OMHMCAHHE MPOLECCOB OKpAIIMBaHUs IJIa
KaJblusi (BO3MOXKHO HCIIOJIB30BAaHHWE BHJIEOMATEPHAIOB); HCCIeAoBaHUE amQ

AJIIOMUHUA W TUAPOKCHUAA HUHKA; PCIICHUC SKCIHCPUMCHTAJILHBIX 3aJda4 IO TCM

COEJIMHEHUS
4 X¥UMHS ¥ OKpYyXKarolas cpeaa
HoBble matepuransl u TexHoNoruu. BemecTBa 1 MaTepuansl B IOBCETHEBHOM KU3H
4.1 be3zonacHoe uconp30BaHMe BELIECTB U XUMHUYECKUX peakiuii B ObiTy. [lepBas no
OTpaBJICHUSX
OCHOBBI 3KOJIOTHYECKOH TIPaMOTHOCTH. XHMHUYECKOE 3arps3HEHHE OKPYKarollle
4.2 pELICHUH 3KOJIOTHYECKUX mpolneM. IlpupoaHble MCTOYHHMKHM YIJIEBOJIOPOJOB (
IPOAYKTHI UX NEPEPaOOTKHU, UX POJb B OBITY U POMBIIIEHHOCTH
4.3 XUMHYECKUH KCTIEPUMEHT: U3yueHue 00pa3I[0B MaTepHaioB (CTEKIIO, CIUIABbl MET




IPOBEPSIEMBIE HA OI'D 11O XMW TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kona nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM 0a30BOro
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHHUA Ha

1

IIpencrasnenue:

1.1

O TO3HAaBAaEMOCTH SIBIICHUI NPHUPOJbI, TOHUMaHUE OOBEKTHBHOM 3HA
HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTA 0011
JeATEIbHOCTH YEJIOBEKa B YCJIOBUSX COBPEMEHHOI'O OOIIECTBA; MOH

JIPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAYYHBIX METOJAaxX IO3HAHWUA, B TOM YHCIIC ISKCIICPUMCHTAIBHBIX

HUCCIICAOBaHUA BCHICCTB W HU3YUYCHUSA XUMHUYCCKHUX peaKHHﬁ; YMCHUC

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax mnpodeccHOHATBEHON NESATEIBHOCTH, CBS3aHHBIX C

TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha JOCTHKCHHSX XHMHUYECKOW HAYKH,
paccMaTrpuBaTh XHMHIO Kak chepy cBoeit Oymymieil mpodeccruoHaIbH
OCO3HaHHBIH BBHIOOP XMMHHM KakK MPOQWILHOTO MHpeaMeTa MpH Iepe

o0rmiero oopazoBaHus

Bilanenne cucreMod XMMHYECKHMX 3HAHUW U yMEHUE IIPUMEHATH CHU

KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIINE XUMHUYECKUE INOHATHUSA: XMMUYECKUI 3JEMEHT, aToM, MOJI
CJIO’)KHOE€ BEIIECTBO, OJTHOPOJHAsI U HEOAHOPOAHAsI CMECh, OTHOCUTENBH
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHAs Macca, MOJISIPHBI
OCHOBaHME, COJb (CpeAHsis), XMMUYECKas PEaKLys, PeaklUUd COeAUH
peakuy 3aMelleHusl, peakiuuu oOMeHa, TerIoBOM 3¢ ¢eKT peakuuu
peakluy, pacTBOp, MaccoBas JA0JII XUMHUYECKOTro 3JEMEHTa B COE
IIPOLICHTHAs! KOHIIEHTPALMsl BELIECTBA B PACTBOPE, SIPO aTOMA, HJIEKTP
opOuTanb, paadyc  aTroMa,  BaJE€HTHOCTb,  CTENEHb  OKHCIE
NIEKTPOOTPULIATENBHOCTh, TOJSIpHAsT M HENOJsIpHAs  KOBAJIEHTH
METaJUTUHYECKas CBSI3b, KPUCTAIUIMYECKAsl pEIIETKa (ATOMHAsI, MOHHAS, ME
WOH, KAaTHUOH, aHWOH, JJIEKTPOJIUT W HEUIEKTPOIUT, SIEKTPOIUTHYE

MOHHOI'O 06MeHa, OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIMK, OKH




OKHUCJICHUEC W BOCCTAHOBJICHUC, DJICKTPOJIN3, XUMHYCCKOC PABHOBECHC,

peaKkIu, CKOPOCTh XMMUYECKON peakinu, karanuzatop, [IJIK, koppo3us

2.2

OCHOBOIIOJAraromue 3aKOHbI XHMMHH: 3aKOH COXpaHCHHUA MaAcCChI,

MGHI[CJICCBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABora;[po
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TCOPHUU XUMUHU: aTOMHO-MOJICKYJIApHAs TCOPUA, TCOPUA IJICKTPOJIUTHUYIC

Brnanenune ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHHE NMPaBUIbHO UCHOJIb30BaTh U3yUEHHbIE BELIECTBA U MaTepUabl
y100peHHs, MeTauIbl U CILIaBbl, IPOAYKTHI MEepepabOTKU MPHUPOIHBIX
(yrosi, mpupoaHOTo Tasza, He(TH) B OBITY, CEIBCKOM XO3SHCTBE, Ha

3HA4YEHUs KHUPOB, OEJIKOB, YIJIEBOJIOB JUIsl OPraHU3Ma 4eslOBeKa; YMEH

BCIICCTB U XUMHUYCCKUX IMPOLECCCOB Ha OpraHrU3M YCJIOBCKA U OKPYIKaAIO

32

YMCHUC UHTCTPUPOBATE XUMHWYCCKUEC 3HAHWA CO 3HAHUAMU JPYTHUX y‘ICG

33

HaJIM4YHUC OIIbITa paGOTI)I C pas3/IM4YHbIMHA UCTOYHUKAMU HHq)OpMaHHH II

MOMyJIsIpHAs JTUTEpaTypa, CJIOBApH, CIIPABOUYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATH I/IH(i)OpMaI_II/IIO O BCIICCTBAX, UX IIPC

IIPUMEHEHNU U YMEHHUE UCII0Ib30BaTh €€ I PEeleHUs] yueOHO-TI03HAB

Branenue ocHoBaMU MOHATUMHOIO ammapara U CUMBOJIMYECKOTO S3b
dbopMyll HEOpraHMYECKHUX BEIIECTB, YPAaBHEHHUU XHUMHUECKHX peak

HomeHknatypsl (IUPAC u TpuBuansHOM)

YMeHue OOBSCHATH CBS3b IOJIOKEHUs dsiemMeHta B Ilepuommueck
XapaKTEepUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB
AJIEKTPOHOB), PACIPENEIECHUEM D3JIEKTPOHOB IO SHEPreTUYECKUM YP

MEPUOJ0B, KAIHS U KAJIbLIUS

[IpencraBienue o NMepUOIUYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHU
ANEKTPOOTPHUIIATETIFHOCTE), TMPOCTBHIX W CIOXHBIX BEIIECTB OT
[leproanueckoit cucteme (B MaJIbIX MEpPUOJAX M IJIaBHBIX MOJArpyMma

aToMa

YMeHue Ki1accupuIpoBaTh:

7.1

XHUMHUYCCKUEC 3JICMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCaKInn

YMeHHe onpenesnsiTh:




8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUSA XUMHUYCCKUX 2JICMCHTOB, 3apsa/] NOH

8.2

BHJI XUMUYECKOW CBSI3U U TUIT KPUCTAJUIMYECKON CTPYKTYPBI B COEUHE

8.3

XapaKTepP Cpebl B BOIHBIX PACTBOPaX BEMIECTB (KUCIOT, OCHOBAHMIA)

8.4

OKHCJIIMTCJIb 1 BOCCTAHOBUTCIIb

YMeHne xapakTepru3oBaTh (U3NYECKUE U XUMUYECKHE CBOMCTBA!

9.1

MIPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJIOPOA, TpaduT, aama3, KpeMHU

HaTpUH, Kalauil, MarHuii, KaJIbLIUMA, aTFOMUHHM, KEJI€30)

9.2

CIIOKHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX PACTBOPOB (BOJ
CEpPOBOAOPO, OKCUIBI U TUAPOKCUIBI MeTaiuioB I-IIA rpynm, anroMun
(IT u III), oxcuast yraepoaa (I u IV), kpemuus (IV), azora u docdo

CepHHUCTAs!, CepHasi, a30TUCTas, a30THas, pochopHasi, yroibHas, KpeMH
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MIPOrHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIECTB B 3aBUCHUMOCT
MPUMEHEHNE BEUIECTB B 3aBHCHUMOCTH OT HX CBOMCTB, BO3MOXHOC

npeBpameHI/Iﬁ B Ppa3JIMYHLIX YCIIOBHUAX

10

YMeHHe COCTaBIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHMS pEaKIUH, B T

10.1

peakIuii HFOHHOTO 0OMeHa

10.2

OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

10.3

WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U3YUEHHBIX KJIAaCCOB (TPYIIN)

10.4

MOATBCPIKAAOIUX I'CHECTUYCCKYIO B3aMMOCBA3b MCKAY HUMU

11

YMeHune BBIYUCIATh (IPOBOJAUTH PACUETHI):

OTHOCHUTCJIBHYIO MOJICKYJIPHYIO W MOJIAPHYIO MAaCChbl BCIICCTB, Mal

9JICMCHTA B COCIMHCHUHN

11.2

MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €I'0 MacCCy, 00BbEeM Ta30B

11.4

110 YPAaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ N HaXOOUTh KOJIHYECTBO BECUICCT

WJIU IIPOLYKTOB PEAKLUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM  METOJaMH HAYYHOTO TO3HaHUs (HaOJrO/EeHUE,
MOJICJTUPOBAHUE) TIPH HM3YyYCHUU BEIICCTB W XUMHUYCCKUX SBJICHHIA

po0JIeMy | MPEATIOKUTh MYTH €€ pelIeHUs

12.2

Oe3omacHOil pabOThl € XUMHYECKHMMH BEIIECTBAMU, XUMHYECKON




00opyIoBaHUEM

12.3

npaBuUjaMu 0€30IMacCHOTO OOpaIlleHUs C BEHIECTBAMH, HCIIOIb3YEMbI

NpaBUIaMU TIOBEJECHUS B IENAX COEPEKEHUs 370pOBbS M OKPYX
NIOHMMaHHWE Bpena (ONAacCHOCTH) BO3JEHCTBUS HA JKUBBIE OPIraHU3M

CHOCcO00B YMEHbIIIEHUS U MPEAOTBPAIlIEHUs UX BPEAHOTO BO3ACHCTBHUS

13

Hannuaue MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA KW OCYIICCTBIICHHU

AKCIIEPUMEHTOB:

13.1

U3yuyeHHe M ONUCaHWe (PHU3MUECKUX CBOMCTB BEIIECTB; O3HAKO

XUMHUYECKNMHU ABJICHUSAMMU, OIIBIThHI, HJTIOCTPUPYIOIINE MPU3HAKH ITPOT!

13.2

HU3YyUYCHUC croco0oB Pas3aciICHUs cMmeceit

13.3

MOJIYYCHHUEC KHUCJIOPOAda U HU3YUCHUC €TO CBOﬁCTB; NOJIyUY€HHUEC BOJOPO

MOJIYYCHHEC YTJICKUCIIOIO Trasa U HU3YYCHUC Cro CBOfICTB; IMMOJIYy4YCHH

CBOICTB

13.4

MIPUTOTOBJICHHE PACTBOPOB C OMPEIEIEHHOI MacCcOBOI Toniei pacTBOpE

13.5

NpUMEHEHHE WHAMKATOpPOB (akMmyca, MeTwiopaHxka u (denondr

XapakTepa cpelibl B pacTBOpaxX KUCIOT M INEI0UeH

13.6

HNCCIICIOBAaHNE M OIIMCAHHE CBOMCTB HCOPraHnM4YCCKUX BCHICCTB pPa3

B3aPIMO,I[eI>'ICTBHH KHCJIOT € MCTaJUIaMH, OKCHIaMH MCTAJIJIOB, PACTBO
OCHOBAaHHUSAMHU, COJIAMU; TOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ; B

APYTUM U3 pacTBOpa COJIM; UCCiIeI0BaHUE aM(POTEPHBIX CBONCTB TUIPO

13.7

pEIIeHNEe DKCIEPUMEHTANBHBIX 3amad 1o TemaMm: «OCHOBHBIE
COEIMHEHMID»; «DNEKTpOoIUTHYECKas Auccouuanusy; «BaxHeimne He

«BaxHeuIme MeTajuIbl 1 UX COEIUHEHUS)

13.8

XMMHUUYECKHE HKCIIEPUMEHTHI, HIUTIOCTPUPYIONINE PU3HAKH MIPOTEKAHH
KayeCTBEHHbIE pEaKkIMM Ha NPUCYTCTBYIOLIHME B BOJHBIX pPacTBOpa
nonua-, cyiabdar-, pocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCH,

MarHus, KaJblius, aJJIOMHHHMS, Kele3a (2+) u xkenesa (3+), meau (2+), 11

14

YmMmenue:

14.1

NPpEACTABJIATh PC3YJIbTAThI SKCIICPUMCHTA B (bopMe BBIBOAOB, JOKAa34aTe

BBIABJIATH OMIIMPUYCCKUC 3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBAThL CBA3HU MCXKAY pPCaIbHO Ha6J'IIO)IaeMI)IMI/I XUMHWYECKUM

MPOUCXOAAIINMMHU B MAKPO- U MUKPOMUPC, OOBACHATH MMPUYIUHBI MHOT'OO




INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

HCpBOHa‘IaJ'IBHI)Ie XUMHUYCCKUC ITOHATHUA

1.1

UucTtsie BemecTBa u cMecu. CriocoOBI pa3iesieHus: cMecei

1.2

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX A1€MEHTOB. [Ipo

1.3

Xumudaeckas (bOpMYJ'Ia. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMEeHTOB. CTENeHb OKHCII

1.4

3aKOH ITOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTenbHass aroMHas Macca. OTHocH

MaccoBas J0JI1 XUMHUYCCKOI'o 3JICMCHTA B COCAMHCHNU

1.5

KonuyecTtBo BemectBa. Monbs. Mossipaast Macca. MossipHblii 00bEM Ta30B. B3anmocs

CTPYKTYPHBIX CIHMHUII BCIICCTBA

1.6

duznyeckue U XUMUUYECKHE SBJICHUSA. XHMHUUECKas pcaKknusga eé IIPHU3HAKH. 3ako

XUMHYECKUE YPAaBHEHUS

IIepnonnueckuii 3akoH u Ilepuonnueckas cuctema XuMu4eckux 3iueMeHToB 1.1, Men

2.1

[Iepnonnueckuit 3axoH. llepuoanueckas cucrema xummyeckux snemeHToB JI.J. Me

dusnyeckuii CMBICHT MOpAAKOBOTO HOMEpA, HOMEPOB IICPUOaa U I'PYIIIILI 3JICMCHTA

2.2

Crpoenue aromoB. CocTaB aTOMHBIX siziep. M3oronbl. DnekTpoHbl. CTpoeHHE 3IEKTPO

20 xumnueckux 3nemeHToB [leproanueckoii cucrems! .. Menneneena
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3aKOHOMepHOCTI/I B M3MCHCHUM CBONCTB XMMHYECKHX JJICMCHTOB MEPBLIX TpéX nepu
dTOMOB, JJICKTPOOTPUHATCIIBHOCTU, MCTAJNIMYCCKHUX U HEMCTAJINIIMYCCKUX CBOfICTB) nu

ITOJIOKCHHUEM 3JICMCHTOB B HCpHOHH‘-IGCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crtpoenue BeriecTBa

3.1

Xumnueckas cBs3b. KoBanieHTHas (MOJIsIpHAst M HETMOJISIPHAst) CBA3b. DIEKTPOOTPHUIIATE

HMonnas cBsa3b. MeTannndeckas CBs3b

3.2

Turnsl KPpUCTAITNINICCKUX peH_IéTOK (aTOMHaSI, HOHHas, MeTaJ'IJ'II/I‘leCKa}I), 3aBUCHUMOC

KPUCTAJUIMYECKOUN PEIETKH U BUJIa XUMUYECKOH CBA3U

Baxwueime MpEaACTAaBUTECIIN HCOPraHNYCCKHUX BCUICCTB. HemeTamie! 1 ux COCOAMHCHNA.

4.1

Krnaccudukarys 1 HOMEHKIaTypa HEOPIraHUYECKUX COCTMHEHHUH: OKCHAOB (coieolpa
amboTepHble) U  HecoleoOpasyrolue; OcCHOBaHMM  (mEmouM W HEpPacTBO

(kucnopopacoaepkaiue u 6ECKUCIOPOHBIE, OAHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIE

4.2

dOu3nyuecknue M XUMHUYECKHE CBOMCTBA IMPOCTBHIX BCHICCTB-HEMCTAJIJIOB: BOAOpPOJA,




docdopa, yriaepoaa, KpeMHUS

duznyeckue M XUMHYECKHUE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJIOB: JIMTHA, HATP

+3 AIFOMUHUS, Keje3a. DIEKTPOXUMUUECKUH Psiji HAPS)KEHU METAJIIOB

44 dusnyeckue M XHMHUYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHHUN HEMETAJJIOB:
‘ amMMuaka

45 dusnueckre W XWMHUUYECKHE CBOMCTBA OKcHIoB HemertaiioB: cepel (IV, VI), azo
. yraepoaa(ll, IV), kpemuusa(1V). [lonydyenrne okCua0B HEMETAIIOB

46 Xumuueckue cBoiictBa okcuyoB: MetauioB IA-IIIA rpynm, nmaka, memu(Il) u xen
‘ METaJUIOB

47 XUMHYECKHE CBOWCTBA OCHOBAHHMM W aM(OTEPHBIX THUIPOKCHAOB (Ha TPUMEpPE TH
. uuHka). [lonyyenue ocHoBaHUN U aM(pOTEPHBIX TUAPOKCUIIOB

OOme XHMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOAHOM, CEepOBOIOPOAHOIA,
4.8 dbocdopHOii, KpeMHHEBOH, YroiabHOW. OCOOBIe XUMUYISCKUE CBOMCTBA KOHIICHTPHUPOBA
[Tonyuenue kucnot

49 OO6mue xuMuYecKue cBoicTBa cpenHux coneil. [lomyuenue coseit

4.10 [Tonyuyenue, cobupanue, pacro3HaBaHHE BOIOPO/Ia, KUCIOPOIa, aMMHaKa, YTIIeKUCIIOT

4.11 [TonmyuyeHune amMmmHaka, CEpHON M a30THOM KUCIOT B MPOMBIIIIEHHOCTH. O011ne crnocoob

4.12 I'eneTn4yeckas CBA3b MEXIY KJIACCAMU HEOPTAHUYECKUX COECIUHEHUN
5 XUMHYECKUE PEAKLIUU

51 Knaccudukanus XUMHUYECKUX peakiyil 1Mo pa3TUYHBIM MPH3HAKAM: 10 YUCIY U CO
' BEIIECTB, 10 TEIJIOBOMY 3(PPEKTy, M0 U3MEHEHUIO CTENIEHEH OKUCIECHUS XUMUYECKUX 3

- TemnoBoii »¢pdekT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHHUS. JK30-
. TepMoxuMuyeckue ypaBHEHUS

53 OKHCANTENPHOBOCCTAHOBUTENbHBIE — peakuMu. OKUCIUTEIM U BOCCTAHOBMTEN
' BOCCTAHOBJICHUS. DJIEKTPOHHBIN 0ajaHC OKUCIUTETFHOBOCCTAHOBUTEIBLHOM PEaKIuu

54 Teopus snexkrponuTuueckor nucconuanuu. KaTuoHbl, aHMOHBL. DIIEKTPOIUTHI U HED
. an1eKTposnThl. CTENeHb AUCCOUalu

55 Peakiiunm moHHOro OOMEHA. YCJOBUS NMPOTEKAaHUs pEeaKIMid HOHHOTO OOMeHa, MO
' YpPaBHEHUS PEAKIIUA
6 XuUMUA U OKpY>Karolas cpeaa

6.1 BemectBa 1 maTtepuanbl B NOBCEIHEBHOM >XKM3HU 4elOBeKa. be3omacHoe HCMOb3

peakuuii B JabopaTopun u ObITy. [IepBasi TOMOIIb MPU XUMUIECKUX 05KOTaX U OTPABIIC




XUMUYECKOE 3arpsi3HEHUE OKpYXKarouled cpeibl (KUCIOTHBIE J0XKIU, 3arpsi3HEHUE

6.2 crocoObl ero mpenorBpauieHus IlpenenbHas nomycTumasi KOHIEHTpAIUsSl BEUIECTB (
IKOJIOTMUYECKUX MPoOeM. Y CHIIeHHe TapHUKOBOTO ddeKTa, pa3pylieHne 030HOBOTO C
[Tpumenenue cepsl, azota, Gocdopa, yriepoaa, KpeMHHS ¥ UX COSIUHEHUN B OBITY,

6.3 CeNbCKOM Xo3siiicTBe. [IprMeHEHHE METa/uIoB W CIUIaBOB (CTajb, YYTYH, [IOp
MIPOMBIIIJICHHOCTH UX coeuHeHuil. [IonaTue o Koppo3uu MeTaIoB, OCHOBHbIE CIIOCOO

64 [IpupoaHbIE UCTOYHHUKH YTJIEBOAOPOJOB (Yroib, MPUPOAHBIN Ta3, HE(PTH), TPOAYKTH

' POJIb B OBITY U IPOMBILUIEHHOCTH
[lepBoHavaabHBIE MOHATHS 00 OPraHWYECKUX BEHIECTBAX KaK O COEIMHEHHUSX yIiepoia

6.5 9TaHOJ, TIMLEPUH, YKCyCcHas KUCIoTa). [IoHsITHE 0 OMOIOTHUECKH BAKHBIX BEIIECTBAX:
POJIM B JKU3HU YCIIOBCKA

7 Pacuérsr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUN

7.2 Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 [0 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumusi: 8- kiacc: 0a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepadboranHoe ["'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxnmonepHoe odiectBo «M3aatenscTBo «lIpocBenienue»

* Xumusi: 9-ii kiacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3/IaHHE,
nepepadoranHoe ["abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A.

AxktmonepHoe o6miectBo «M3narensctBo «IIpocBemienuey

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA
https://edsoo.ru/mr-himiya/

https://edsoo.ru/metodicheskie kejsy/

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
OI'NC Mos mkomna

https://content.edsoo.ru/lab/
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