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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
JIeHcTBUH, crenupuyeckue Uil TPEAMETHOH 00macTu «XUMHS», BHUIBI
NEATEIbHOCTH IO MOJYYEHUIO HOBOIO 3HAHUSA, €ro HWHTEpIpETalnH,
npeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaI[UsIX.

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
peakuuu, TEIoBor 3PGEKT peakluu, SAPO aToMa, JIEKTPOHHBIN CI0U
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 KIIACC
HaumenoBanue KosmuecTBo yacos
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pas3ieoB U TeM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpaMmsI padoThI padoThI
Pasnen 1. [lepBoHavanbHble XUMHYECKHE MOHATHSA
XuMust — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubmuoreka [JOK
’ U [IPAKTHIECKON https://m.edsoo.ru/7f41837¢
JESITEIbHOCTH YeJI0OBEKA
12 BemecTBa u xuMHnueckue 15 1 bubnuotexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nes 2. BaikHelilne npeacTaBuTe/ Il HEOPraHU4eCKUX BellecTB
)1 Boznyx. Kucnopoa. 6 bubnuoreka LIOK
’ [HoHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonstue o 2 1 bubmunoreka LIOK
' KHCJIOTax U COMIAX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PacTBopbl. 5 | 1 bubmmoreka [IOK
’ [TonsTrie 06 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCBhI Bubs OK
24 HEOPraHUYECKUX 11 1 1 nommoreka L

COCTUHEHUN

https://m.edsoo.ru/7f41837¢



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

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

but6mmoreka [JOK
3.1 XUMHUYECKUX DIIEMEHTOB 7

https://m.edsoo.ru/7f41837¢

. . Menneneena.
Crpoenue atoma

XUMHYeCcKast CBA3b.

39 OKucauTenbHo- 2 ) bubmmoreka [{OK
’ BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu
but6mmoreka [{JOK
Hroro no paznery 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 Bubmaorexa LJOK
p P https://m.edsoo.ru/7f41837¢
BIIEE KOJIMYECTB
OBIII © CTBO 68 5 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

HaumenoBanmue KoJsnyecTBO 4acoB
Ne dyeKkTpoHHbIE (LM pPOBbLIE)
pa3eioB M TeM KoHTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPorpamMmslI padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIuu
IToBTOpEHUE U
11 yriryOJeHre 3HaHUH 5 1 bubnuoreka IIOK
’ OCHOBHBIX Pa3aeiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubmorexa [TOK
) p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKIUI
DIIEKTPOJIUTHIECKAS
13 JTUCCOLIMALINS. 2 1 1 but6mmoreka [{OK
’ XUMUYECKUE PEaKIuu B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl ¥ UX COeIMHEHUS
OO01ast XapakTepUCTHKA
2.1 XI/IMI/IHGCKEX BH(I:MeHTOB 4 1 bubmmorexa TIOK
) https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO61as xapakTepucTUKa
H P p but6mmoreka [JOK
2.2 XMMHUUECKHUX DJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

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



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

COCIMHEHHUS
OOm1ast xapaKTepUCTHKA
)3 XUMHUYECKHX AJIEMEHTOB 7 bubmuoreka [JOK
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 Ux coeqMHCHUS
OO01mas xapakTepucTuKa
XUMUYECKHUX DJICMEHTOB Eubs 1IOK
noIMoTeKa
2.4 IVA- .
rp}:HHH Yraepor i 8 https://m.edsoo.ru/7f41a636
KpEMHUH 1 UX
COCTUHEHHUSI
Wroro no pazneny 25
Paznea 3. Merasuibl M UX COeAMHEHUS
31 OO0mme cBoicTBa 4 bubmuoreka [JOK
' METaIOB https://m.edsoo.ru/7f41a2636
319 Baxueiiniie MeTajuibl U 16 bubmuoreka [JOK
’ UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Pasnen 4. Xumusi u oxkpy:kaomas cpeaa
41 BemectBa u matepuansi B 3 bubnuoreka [JOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa OK
p P https://m.edsoo.ru/7f41a636



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

8 KJIACC
Ne n/m Tema ypoka
KoanuecTBo yacos JieKkTpoHHBbIe HU(POoBBHIE 00pa3oBaTebHbIE PeCYPChI
KoHTpoJbHbIE IIpakTHYEeCcKHE
Bcero
padoThI padoThI
IIpeamer xumuu. Pons xumum B
1 pest 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d210c
’KU3HHM YesoBeka. Tela u BemecTBa
[ToHsaTre 0 MeTOMaX MO3HAHUS B
2 A 1 bu6mmorexa LIOK https://m.edsoo.ru/ff0d227¢
XHMUH
[Tpaktuueckas padora Ne 1 «IIpaBuna
a0O0THI B Ta0OPATOPUU U MIPUEMBI
3 P paTop P 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d23dc

oOpallieHus ¢ J1abopaTOPHBIM
000py1I0BaHUEM)

YucTteie BemecTBa U cMecu. CrocoObl
4 » . 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
pazzieneHust cmecen

[TpaxTrueckas padora No 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bu6mmoreka L{OK https://m.edsoo.ru/ff0d28c8

O4YHCTKH HOBapeHHOﬁ COJ'II/I)»

6 ATOMBI 1 MOJIEKYJIBI 1 bubnmuoteka I{OK https://m.edsoo.ru/ff0d2a6¢

XUMHUYECKHUE JJIEMEHTHI. 3HAKU
7 1 bu6mmorexa LIOK https://m.edsoo.ru/ff0d2be8
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB

IIpocTble U CIIOXKHBIE BEIIECTBA 1 bubmumoreka LOK https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bu6nuoteka [{OK https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

Xumnueckas popmyna. BaieHTHOCTD

0
aTOMOB XHMHYECKHX DJIEMCHTOB
1 OTtHOCHUTENbHAS aTOMHAs Macca.
bu6mmoreka L{OK https://m.edsoo.ru/ff0d323¢
1 OTtHocuTenbHAsE MOJIEKYJIIpHAsl Macca
1 MaccoBast 1015 XUMHYECKOT0
8 bubmuoteka [{OK https://m.edsoo.ru/ff0d350¢
2 3JIEMCHTA B COCIMHCHUH
1 KomnnuectBo BemecTBa. MoOJIb.
bu6mmoreka [IOK https://m.edsoo.ru/ff0d5230
3 MomnsipHas macca
1 Ou3nyecKue U XUMHUYCCKHUE SIBIICHHUS.
but6mmoreka [{OK https://m.edsoo.ru/ff0d37fa
4 XumMuyeckas peakuus
1 [Ipu3Haky U yCIOBUS MPOTEKAHUS
p M . p bu6moreka LIOK https://m.edsoo.ru/ff0d3al6
5 XAMUYECKHAX PEAKIINN
1 3aKOH COXpaHEHUS MACChl BEILIECTB.
p t bu6mmoreka LIOK https://m.edsoo.ru/ff0d3b88
6 XHUMHUUYECKUE YPABHEHUS
1 BrrunciieHus: KoJaudecTBa, MacChl
7 BEIIECTBA 10 YPaBHEHUAM bu6nuoreka LIOK https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
1 Knaccudukanus xumMuaeckux
g peaknuii (CoeAMHEHUS, Pa3I0KEHHUS, bubmuoteka [{OK https://m.edsoo.ru/ff0d3{34
3aMeIeHHsI, 0OMEHA)
| M. B. JIoMOHOCOB — y4Y€HBIN-
9 sHIuKIoneauct. O6o0IIeHNE U bu6mmoreka [{OK https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3alusl 3HaHUH
2 Kontponbsnas padora Nel o Teme
p p bu6mmoreka LIOK https://m.edsoo.ru/ff0d4290
0 «BerecTBa U1 XUMHUYECKHE pPEAKIIUN»
2 Boznyx — cmecs razos. Cocras bubnuoreka LOK https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c

Bo3ayxa. Kucinopon — aneMeHT u
npoctoe BemecTBo. O30H

du3nueckre U XUMHUYECKUE CBOMCTBA

i KHCII0poJia (peakluy OKUCIIEHUS, bubmuoreka LHOK https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
) CnocoO0bI MOTy4eHHs KHCIIOPO/Ia B
3 71a00paTOpPUX U IPOMBILIUIEHHOCTH. bubnuoreka LIOK https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3pPeKT XUMUIECKOI
2 PCAKIIH, HOTGITHE O bu6mmoreka LIOK https://m.edsoo.ru/ff0d4790
4 TEPMOXHUMHUYECKOM YpaBHEHHUH, IK30-
1 SHAOTEPMUYECKUX PEAKIUAX
) TomumBo (HedTh, yroias U METaH).
5 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €T0 bubnuoteka [{OK https://m.edsoo.ru/ff0d4c4a
MPEIOTBpALIICHHS
) [TpakTiueckast pabora Ne 3 o Teme
6 «Ilonmydenne u cooupanme bubnuoteka [{OK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/1a, U3yUEHHUE €T0 CBOMCTBY
2 Bozopox — onement  npoctoe Bbu6moreka LIOK https://m.edsoo.ru/ff0d4dd0
7 BelecTBO. Haxoxnenue B npuponae
2| DUSHHCCKHC H XHMHUHECKHE CBOHCTBA Bu6miorexa [JOK hitps://m.edsoo.ru/f0d4ddo
8 Boziopoja. [Ipumenenue Bogopoaa
3 [TonsiTHe 0 KUCHOTaX U COMSIX bubnuoteka [{OK https://m.edsoo.ru/ff0d50d2
3 CniocoObI MoTy4eHust BOJA0PO/Ia B
bu6mmoreka [IOK https://m.edsoo.ru/ff0d4dd0
0 nabopaTopuu



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614

[TpakTnueckas pabora Ne 4 o reme

3
) «Ilonydenue u cobupanue Bo0poa, bubnuoteka [{OK https:/m.edsoo.ru/ff0d4{42
W3yYEHHUE €ro CBOMCTB)
3 MonsipHblii 00BEM ra3oB. 3aKOH
P bubmuoreka I{OK https://m.edsoo.ru/ff0d542e
2 ABoraapo
3 Brrunciienus 00bEMa, KOJIu4ecTBa
3 BEILLIECTBA ra3a 110 €ro N3BECTHOMY bu6mmoteka [{OK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
3 Brruucnenus o00EMOB Ta30B 10
4 YPaBHEHUIO PEAKIMHA HA OCHOBE bu6nuoteka L{OK https://m.edsoo.ru/ff0d5708
3aKO0HAa O0BEMHBIX OTHOIIICHUH Tra30B
3 Ou3NYeCKre 1 XUMUYECKUE CBOMCTBA
bu6mmoreka [IOK https://m.edsoo.ru/ff0d587a
5 BOJIEI
3 CocraB ocHoBanuid. [lonsitue 00
bu6mmoreka LIOK https://m.edsoo.ru/ff0d59¢2
6 WHJUKATOpax
Boga xak pacTBopuTes.
3 HacebiienHbie ¥ HeHACHIIICHHBIE
H - bubmuoteka I{OK https://m.edsoo.ru/ff0d5b40
7 pacTtBOpbl. MaccoBast 0JIsl BELecTBa
B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
3 «IIpurotoBieHne pacTBOPOB C
P . . P Vp . bu6mmoreka LIOK https://m.edsoo.ru/ff0d5eba
8 onpeIeIEHHON MaccOBOM JT0Jiei
PacTBOPEHHOTO BEILIECTBA»
3 KoHnTtponbHas padora Ne2 o teme
p p bu6mmoreka LIOK https://m.edsoo.ru/ff0d6342
9 «Kucnopoa. Bonopoa. Boga»
4 OKcuapl: cOCTaB, KiIaccuduKaius, but6mmoreka [{OK https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d4f42

HOMEHKJIaTypa

[TonydyeHnue 1 XuMH4YECKHE CBOMCTBA

4
1 KHCJIOTHBIX, OCHOBHBIX U bu6mmoreka L{OK https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
4 OcHoOBaHUS: COCTaB, KIacCH(HUKAIIHA,
Purcan bubnuoteka [{OK https://m.edsoo.ru/ff0d67ca
2 HOMEHKJIaTypa
4 [Tonyyenne u XUMHUYECKHE CBOMCTBA
y B bu6mmoreka [IOK https://m.edsoo.ru/ff0d67ca
3 OCHOBaHHMI
4 Kucnotsr: cocras, kinaccudukanmys,
bu6mmoreka LIOK https://m.edsoo.ru/ff0dfee2
4 HOMEHKJIATypa
4 ITonydyeHne u XUMHUYECKUE CBOMCTBA
Y bubmuoteka I{OK https://m.edsoo.ru/ff0dfee2
5 KHCJIOT
4 Counu (cpenHue): HOMEHKIATYPA,
6 CIOCOOBI TTOMYUYEHUS, XUMUIECKHE bu6mmoreka LIOK https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuueckas pabora Ne 6. Perenue
4 DKCIIEPHMMEHTAJILHBIX 3aJ1a4 110 TEME
p a bu6mmoreka LIOK https://m.edsoo.ru/00ad9b7¢c
7 «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCIMHECHUI»
4 I'eneTrnueckas CBsA3b MEXKIY KiaccaMHu
o . bu6mmoreka LIOK https://m.edsoo.ru/00ad9a50
8 HEOPTraHUYECKHUX COCTMHCHUI
4 O06o00mIeHNEe U CHCTEMAaTH3aIIHS
Hvl 1 bu6mmoreka IIOK https://m.edsoo.ru/00ad9cb2
9 3HaHUH
5 Kontponbhas padota Ne3 o reme
0 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubnuoreka [{OK https://m.edsoo.ru/00ad9ela

coequHeHu"



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
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[lepBbie mONMBITKH Ki1acCUPUKAIITT

5
) XHMHYSCKHX 3IeMeHTOB. [loHsaTHE O bubmunoreka LOK https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
5 [Tepuoauueckas cucreMa
pHOA bubmuoreka I{OK https://m.edsoo.ru/00ada52¢
2 XUMUYECKuX 3neMmeHToB /I, W.
MenneneeBa
5
3 Ilepuonsl, rpymnisl, HOATPYIIIIbL bu6nuoreka LIOK https://m.edsoo.ru/00ada52¢
5 Ctpoenue atomoB. CocTaB aTOMHBIX
bu6mmoreka [{OK https://m.edsoo.ru/00ada342
4 anep. M3oTonsl
5 CrtpoeHue 3JIeKTPOHHBIX 000JI09eK
5 aToMOB 3JieMeHTOB [leproanueckoi bu6mmoreka LIOK https://m.edsoo.ru/00adaébe
cuctemsl /1. 1. Menpaeneepa
XapakTepucTuKa XUMHIECKOTO
5 3JIEMEHTA MO €0 MOJIOKEHUIO B
N but6mmoreka LIOK https://m.edsoo.ru/00ada824
6 ITepuoanueckoii cucreme /1. U.
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
5 JIsSI pa3BUTHS HAyKH M IPAKTUKH. [1.
LD Y . pv A bu6mmorexa L{OK https://m.edsoo.ru/00ada96e
7 N. MenneneeB — y4€HbIN, IEAATOT U
rpakJIaHUH
5 PesepBHbIii ypok. O6001ICHNE U
2 cHCTeMaTH3alMs 3HAHMH / Bbu6mmoreka LIOK https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas npoBepouHast pabota
5 Kontponbnas pabota Ne4 o reme bubnuoreka LIOK https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
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«CTpoeHue aTroma. XuMuieckas

9 cBs3b» / Beepoccuiickas
IpoBepoyHas paborta
6 DIIEeKTPOO aTeJIbHOCTh AaTOMO
FICKTPOOTPHHATCILHOCTD ATOMOB 1 bu6mmoreka LIOK https://m.edsoo.ru/00adaab8
0 XMMHUYECKHX 2JIEMEHTOB
6
) HNonnas xumuueckast CBsi3b 1 bubmuoreka I{OK https://m.edsoo.ru/00adac34
6 KoBasieHTHas osipHasi XUMHYeCKast
P 1 bu6mmoreka LIOK https://m.edsoo.ru/00adaab8
2 CBSI3b
6 KoBasienTHas HenmonsipHast
p 1 bu6mmoreka LIOK https://m.edsoo.ru/00adaab8
3 XUMHYECKasl CBA3b
6
4 CrelneHp OKUCIICHUS 1 bu6mmorexa LIOK https://m.edsoo.ru/00adae28
6 OKHCIUTENTbHO-BOCCTAHOBUTE e
HETHTEIRHO-BOCCTAHOBUTCILHbE 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb076
5 peakuuu
6
6 OKUCIUTEN U BOCCTAHOBUTEIIH 1 bubmuoteka [{OK https://m.edsoo.ru/00adb076
PesepBHbIii ypok. O6001IeHNE U
6 cHCTeMaTH3alusl 3HaHUH 110 TeMe
1 1 bu6mmoreka L{OK https://m.edsoo.ru/00ad9cb2
7 «Ctpoenune aToma. XUMHUECKast
CBSI3b)»
6 PesepHbIif ypok. O6001IeHNE U
p P \I,H 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d61c6
8 cHUcTeMaTH3alus 3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 68 4

[TPO'PAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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9 KVIACC

Ne ni/m Tema ypoxka
KosanuyectBo yacos JJIeKTPOHHBIE HU(PPOBBIE 00pa3oBaTebHbIE PECypPChI
KoHTpoJibHBbIE IIpakTHyecKue
Bcero

padoThI padoThI

Ilepnonnueckuil 3aK0H.

[Tepuoanueckas cucrema

1 pHOA 1 but6mmoreka LIOK https://m.edsoo.ru/00adb59e

XUMHYECKHX djieMeHToB 1. 1.
Menneneena

3aKOHOMEPHOCTH B

3MEHE CBOICTB
2 HSMEHCHIH CBORCT 1 bubmnoreka LOK https://m.edsoo.ru/00adb6b6
XUMHYECKHUX DJIEMEHTOB

IIEPBBIX TPEX MEPUOIOB

Knaccudukanus u
3 HOMEHKJIaTypa 1 bub6muoreka LIOK https://m.edsoo.ru/00adb7e2

HCOPTaHNYCCKUX BCIICCTB

Bunbl XMMHUYECKOM CBSA3U U
4 THUIIBI KPUCTAJUIMYECKUX 1 bubnuoreka LIOK https://m.edsoo.ru/00adbac6

pemeToK

Konrponsnas padora Nel o
teme «[loBTOopenue u

5 yri1yOJieHre 3HaHU 1 1
OCHOBHBIX Pa3/eiIoB Kypca 8
KJj1acca»

6 Knaccngukarms XuMrHaecKux 1 bu6nuoreka LIOK https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

peakuuii o pa3aIu4HbIM
IpU3HaKaM

ITonsiTHe 0 cKOpOCTH
XUMHUYECKON peaKIvu.
IIoHsiTHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKLIUAX

bubmuoreka I{OK https://m.edsoo.ru/00adbe9a

ITonsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpHI,
BIIUSIOIINE HA CKOPOCTh
XUMUYECKOHN PEAKLUU U
MIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

bu6mmoreka LIOK https://m.edsoo.ru/00adc28¢

OKHUCIIUTEBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

bu6mmoreka I{OK https://m.edsoo.ru/00adcade

10

Teopust 371EKTPOIUTUYECKON
nmuccouuanuu. CUnbHbIE U
c1a0ble AMEKTPOJIUTHI

bu6mmoreka LIOK https://m.edsoo.ru/00adcd68

11

HNounble ypaBHEHUS peakuuid

bu6mmoreka [{OK https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA KHCIIOT
1 OCHOBaHHUHU B CBETE
npeJicTaBiIeHU 00
AIEKTPOIUTUYECKOMN
JTMCCOIAITAH

bu6mmoreka [{OK https://m.edsoo.ru/00add5d8

13

XUMUYECKUE CBOMCTBA CONEN
B CBETE MPEJCTABIECHUN 00
AIEKTPOIUTUYECKOMN

bu6mmoreka [IOK https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a

JUCCoanmn

14

[TonsaTHe 0 rugponn3se conen

bubmuoteka I{OK https://m.edsoo.ru/00add9d4

15

O060061IEHNE U
CHCTEMAaTH3aLMs 3HAHUI

bu6mmoreka [{OK https://m.edsoo.ru/00addd12

16

[TpakTrueckas padota Ne 1.
«Pemenne
AKCIIEPUMEHTAIBHBIX 337424

bu6mmoreka I{OK https://m.edsoo.ru/00addbfa

17

Kontponbhas pabota Ne2 no
TeMe «DNEKTPOIUTHIECKAs
nucconranusa. XuMUYeCKue
peaxkiuyu B pacTBOPaAx»

bu6mmoreka [{OK https://m.edsoo.ru/00addecO

18

OO61as xapakTepuCcTHKa
rajoreHoB. XuMHUYECKHE
CBOIICTBa Ha MPUMEPE XJIOpa

bub6munoreka I1OK https://m.edsoo.ru/00addfe2

19

Xnoposogopoa. ConsiHast
KHCJI0OTa, XUMHNYCCKHEC
CBOIICTBA, MTOJYyYECHHE,
IIpUMEHEHUE

bu6mmoreka LIOK https://m.edsoo.ru/00ade104

20

[TpakTuyeckas padora Ne 2 o
teMe «Ilonmydyenue comssHON
KHCJIOTBI, U3y4YeHue €€
CBOMCTB»

bu6mmoreka LIOK https://m.edsoo.ru/00ade348

21

Brruncnenus mo ypaBHEHUSIM
XUMHYECKUX PEaKIIHid, eClin
OJIMH U3 PEareHTOB JaH B
H30BITKE

bu6mmoreka LIOK https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4

22

OO61as xapakTepuCcTHKa
aneMeHToB VIA-rpynmsl

bu6mmoreka IIOK https://m.edsoo.ru/00ade64a

23

AmnoTponHbie MOIU(DUKAIIH
cepbl. Haxoxenue cepel 1 €€
COEIMHEHUH B IIPUPOJE.
XHUMHUUYECKUE CBOMCTBA CEPBI

bu6mmoreka LIOK https://m.edsoo.ru/00ade64a

24

CepoBomopo1, CTpOEHHUE,
buznYecCKre 1 XUMUIECKHE
CBOWCTBA

bu6mmoreka LIOK https://m.edsoo.ru/00ade802

25

Oxkcuabl cepsl. CepHas

KHUCTI0Ta, GUBNIECKUE U
XUMUYECKHUE CBOWCTBA,

MIPUMEHEHUE

bu6mmoreka LIOK https://m.edsoo.ru/00adea28

26

XUMHUYECKUE peaKlu,
JeKalue B OCHOBE
MPOMBIIIIEHHOTO criocoba
MOJTyYEHUsI CEPHOMN KUCIOTHI.
XUMHYECKOe 3arpsi3HeHne
OKPY’KaoIIeH cpe/ipl
COCIMHEHUSIMU CEPbI

bubmuoteka I{OK https://m.edsoo.ru/00adec8a

27

Brruncienue maccoBor 10U
BBIXO/Ia TIPOIYKTa PEAKIIUU

bu6mmoreka [IOK https://m.edsoo.ru/00adec8a

28

OO61mas xapakTepucTHKa
aneMeHToB VA-rpynmnsl. A30T,
pacrnpocTpaHeHHE B IPUPOJIE,
bu3nyeckrue 1 XUMHUYECKHUE
CBOICTBa

bu6mmoreka [{OK https://m.edsoo.ru/00adeca6



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

29

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA,
MOJTyYCHHE ¥ IPUMEHEHHE

bub6munoreka I1OK https://m.edsoo.ru/00adf004

30

[Tpaktuyeckas padora Ne 3 o
teMe «llonyyenue ammuaka,
U3Y4YEHUE €r0 CBOMCTBY»

bubmuoreka I{OK https://m.edsoo.ru/00adf180

31

A3oTHas KHCI0Ta, €€
buznYecCKre 1 XUMUIECKHE
CBOICTBa

bu6mmorexa LIOK https://m.edsoo.ru/00adf306

32

Vcnonb30BaHue HUTPATOB U
coJieil aMMOHUS B KauecTBe
MUHEpaJIbHBIX YA00pEHUH.
XHUMHYECKOE 3arpsi3HEHUE
OKpYy Karolle cpenbl
COEIMHEHUSIMH a30Ta

bubmuoreka I{OK https://m.edsoo.ru/00adf518

33

dochop. Oxcun hochopa (V)
u ochopHas KUCIOTa,
bu3nvecKrue 1 XUMHUYECKUE
CBOIICTBa, MOJIyYCHUE

bu6mmoreka I{OK https://m.edsoo.ru/00adf68a

34

Ucnons3oBanue pocdaros B
KaueCTBE MUHEPAJIbHbBIX
ynoOpeHuit. 3arpsi3HeHHe
MIPUPOTHOM cpenbl pochaTamu

bu6mmoreka IIOK https://m.edsoo.ru/00adfc20

35

VYraepon, pactipocTpaHEeHHE B
npupoje, Gu3nIecKue u
XUMUYECKHUE CBOKCTBA

bu6mmoreka [{OK https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004

36

Oxkcuppl yraepoaa, ux
bu3HYECKUE M XUMUIECKHE
CBOICTBa. DKOJIOTHYECKUE
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoxa (IV)

bu6mmoreka [IOK https://m.edsoo.ru/00adfebe

37

VYroapHasg KUCIOTa U €€ COJIN

bubmuoreka I{OK https://m.edsoo.ru/00ae006¢

38

[TpakTtuyeckas padora Ne 4 o
teme "[lonydenne
YTJIEKUCIIOrO rasa.
KauectBennas peaxius Ha
KapOoHaT-MOoH"

bubmuoreka I{OK https://m.edsoo.ru/00ae027e

39

HepBOHa‘laJ'IBHLIe MTOHATHS 00
OpTraHU4YCCKUX BCHICCTBAX KaK
0 COCAUHCHUAX yTJICpOda

bu6mmoreka LIOK https://m.edsoo.ru/00ae054¢

40

Kpemuuii u ero coeguHeHust

bu6mmoreka [IOK https://m.edsoo.ru/00ae080a

41

[TpakTnueckas padorta Ne 5.
Pemenne
AKCIIEPUMEHTAIILHBIX 33/1a4 110
TeMe «Baxneimme
HEMETAJUIBI K UX COEIUHEHUS

bu6mmoreka [{OK https://m.edsoo.ru/00ac0bf2

42

Kontponbhas pabota Ne3 no
TeMe «Baxxneimne
HEMETAJJIBI U UX COCAUHCHUS)

bu6mmoreka LIOK https://m.edsoo.ru/00ae0e18

43

OO0mas xapakTepUCTHKA
XUMHUYCCKUX DJICMCHTOB —
MeTauioB. Merannnueckas
CBSI3b M METAJNINYECKAas

but6mmoreka [IOK https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
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KPUCTaJUIMYECKast pELIETKA.
duznueckue cBOWCTBa
METaJUIOB

44

XUMHYECKHE CBOMCTBA
METAaJIJIOB.
DIEKTPOXUMUUECKUN DS
HaIPSKEHUN METaJIOB

bu6mmoreka LIOK https://m.edsoo.ru/00ael 156

45

O61e crnocoObl MOTyYeHHS
MeTaioB. CIuiaBsl.
Bbruuciienus no ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEAreHTOB COAEPIKUT
IIpUMecH

bu6mmoreka LIOK https://m.edsoo.ru/00ael 156

46

ITonsTHE O KOppO3UHU
METaJUIOB

bu6mmoreka LIOK https://m.edsoo.ru/00ae1278

47

[Ienounble METAIIBI

bu6mmoreka LIOK https://m.edsoo.ru/00ae14b2

48

OKCHUIBI M TUAPOKCHUIBI
HATPUS U KAJIHS

bu6mmoreka [IOK https://m.edsoo.ru/00ae14b2

49

[IlenoyHno3eMeNIbHBIC METAILIBI
— KaJIbIIMHA ¥ MarHuii

bubmuoreka I{OK https://m.edsoo.ru/00ael5e8

50

Baxueiinine coequHeHUA
KaJIbIUsg

bu6mmoreka LIOK https://m.edsoo.ru/00ael5e8

51

O060061IEHNE U
CUCTEMATH3ALM 3HAHUN

52

KécTkocTh BOJBI U CLIOCOOBI
€€ yCTpaHEHHUSs

bu6mmoreka I{OK https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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53

[TpaxTuueckas padora Ne 6 1o
teme "YKEcTKOCTh BOJIBI U
MeTO/JIbl €€ ycTpaHeHUs"

bubmnoreka LOK https://m.edsoo.ru/00aelae8

54

AJTIOMUHAHT

bubmuoreka I{OK https://m.edsoo.ru/00aelc64

55

AmdoTepHbIe cBOICTBA
OKCHJIa ¥ TUJIPOKCUIA

bubnuoteka [{OK https://m.edsoo.ru/00aelc64

56

Keneso

bu6mmoreka LIOK https://m.edsoo.ru/00ae1d86

57

OKCcHIbl, THIPOKCUIBI U COJTH
xenesa (I1) u xenesa (I11)

bubmunoreka LIOK https://m.edsoo.ru/00ae35¢e6

58

O060061IEHNE U
cUCTeEMaTHU3alus 3HaHUU

59

[Tpaktuyeckas padora Ne 7.
Pemienue
AKCIIEPUMEHTAIbHBIX 3a/1a4 0
TeMe «BakHelue MeTauibl U
KX COCIUHCHUS

bubmuoreka I{OK https://m.edsoo.ru/00ae3de8

60

Bbruncnenus no ypaBHeHUsAM
XUMHUYECKUX PEaKLU, eClIn
OJIMH U3 PEareHTOB JjaH B
U30BITKE WU COIEPIKUT
puMecH. BeranciieHns
MacCOBOH J0JIU BbIXOJA
IPOAYKTA peaKuu

bu6mmoreka L{OK https://m.edsoo.ru/00ae1750

61

O060061IEeHNE U
CUCTEMATH3ALM 3HAHUHN

62

Kontponbnas pabota Ne4 no



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8

TeMe «Baxkneimue MeTanibl U
UX COEIMHEHUIY

BemectBa u Marepuassl B

63 IMOBCEIHEBHOM KH3HU 1 bu6mmorexa LIOK https://m.edsoo.ru/00ae3£50
yeoBeKa
X

64 HMquCKoevgarpmHeHHe 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae4270
OKpYXKaroIlei cpebl
P

65 OJ1b XTMHH B PEHICHHH 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae4270
AKOJIOTHYECKUX TTPOOIEM
PesepBHbIil ypok. O6001eHIE

66 . 1 bu6mmoreka LIOK https://m.edsoo.ru/00ac0d0a
Y CHCTeMaTH3allys 3HaHUI
PesepBHBIit ypok. O600IIeHNE

67 N 1 bu6mmoreka L{OK https://m.edsoo.ru/00adb33c
U CHCTEMATH3alUsl 3HAHUI
PesepBHbIii ypok. O600mIeHNE

68 N 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9cb2
U CHCTeMAaTH3allis 3HAHHI

OBHLIEE KOJIMYECTBO HACOB 68 7

I10 ITPOT'PAMME
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI MIPOI'PAMMBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mMpeAMeTHBIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOI 00pa30B
OCHOBHOI'0 00111er0 00pa30BaHUA

1

ITo Teme: <<HepBOHaLIaJ'IBHI>IC XHUMHUYCCKUC ITOHATHS)

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHSITHH: aTOM, MOJIEKYyJa,
BELIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOpPOIHAs U HEOIHOPOAHAA
aTOMHas M MOJIEKYJISIpHasg Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MO
XUMHYECKOTO DJIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKas pe
peaKIMy COEIUHEHUsS, PEaKIUU pa3JIOKEHUsS, pEeaKIMH 3aMelIeHUs
SHIOTEPMUYECKUE PEAKIINH, TEIIOBOM 3P dEeKT peakiuu, pacTBOpP, Macco

KOHIIEHTpAIsl) B pacTBOpE

1.2

HUITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX TTIOHATHH U npume

BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHUUYCCKYIO CHMBOJIMKY JI1 COCTABJICHHUA Q)OpMy.TI BCII]

peakuuii

1.4

PAaCKpBIBATE CMBICJI 3aKOHOB COXpPAHCHUSA MACChl BEIICCTB, ITOCTOSAHCTBA

YUYCHUA, 3aKOHA ABOFaI[pO

1.5

OoNpeaAcCIATb BAJICHTHOCTL ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCINMHCHHUAX

1.6

KﬂaCCH(bHHHPOBaTL XUMHUYCCKUEC PCaKINU (HO YUCITYy U COCTAaBy Yy4YacCTB

TETIOBOMY 3P (PeEKTY)

1.7

BBIYUCJIATE OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbl BEIECTB

1.8

BBIUUCIISTH MACCOBYIO JIOJII0 XUMUYECKOTO JIEMEHTa 10 (hopMyJie COeIHE

1.9

BBIYUCJIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC

1.10

MNPUMCHATb CCTCCTBCHHOHAYYHBIC MCTOABI IIO3HAHUA — HaGJ’IIO,Z[eHI/IC




HKCIEPUMEHT (peaibHbIN U MBICIICHHBII)

2 ITo Teme: «BaxHennme npeIcTaBUTEIN HEOPTaHUYECKUX BEILIECTBY»
2.1 pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATHI: OKCH/I, KUCJIOTA, OCH
2.2 ONpENENATh NPUHAIICKHOCTh BEHIECTB K ONIPENCIEHHOMY KJIacCy COEUHE
2.3 KJIacCU(PHUITMPOBATh HEOPTAHMYECKHUE BEIIECTBA
4 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB pPa
' ONMCaHue NPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUM
5 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayecTB
' MIPOTEKAHUSI XUMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHIX
clenoBaTh MpaBUiaM TOJB30BaHUS XMUMHUYECKON mMocyAod u jaboparop
mpaBujaM OOpallleHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHSIMHU
"6 XUMHUYECKHX OIBITOB IO IMOJYYEHHIO U COOMpaHHIO ra3000pa3HbIX Be
' IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHON MacCOBOM IIOJIEN PacTBOPE
MPOBOJIUTh XUMUUYECKHE DKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PAaCTBOPOB
WHAUKATOPOB (Makmyc, (heHondTaaerH, METUIOPAHK U IPYTHE)
2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU pEeaKIN1
3 ITo teme: «llepuoanueckuii 3akoH u lleproauyeckas cucteMa XUMHUUECKH
Crpoenue aToMoB. XUMHUYECKasi CBI3b. OKUCIUTETEHO-BOCCTAHOBUTEIIBHBI
PacCKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHATHH: PO aToMma, dJe
3.1 opbuTane, paaMyc aroma, XHUMHUYECKas CBS3b, TMOJSpHAs M HeE
ANEKTPOOTPHUIIATEIIBHOCTD, MOHHAS CBSA3b, HOH, KATHOH, aHUOH, CTETICHb OK
3.2 KJIAaCCU(UIIMPOBATH XUMUYECKUE DIIEMEHTBI
OMHMCHIBAaTh M XapakTepu3oBaTh Tabnuunyio (opmy I[lepuoamdeckoit cu
33 pa3iuuaTh MOHATHUS «TJaBHas MOATpyMma (Arpymmna)» U «mobovHas Moj
«O0JBIIINEY TIEPUOJIBI
packpbiBaTh cmbich Ilepuogmueckoro 3akona J[.M. Mengeneesa:
3.4 MEePUOIUYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
CUCTEME
COOTHOCUTh 00O3HaueHUsi, KOTOphle wuMeroTcs B Tabnuue «llepuon
3.5 sanemeHToB J[.M. MeHaeneeBa» ¢ UNCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUS
(coctaB u 3apsf sa1pa, 00IIee YUCIIO FIEKTPOHOB U PACIpeesieHHE UX 10 3.
3.6 OINPEAEIATh CTENEHb OKUCIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX




3.7

OTPENIETISATh BUJl XUMHUYECKOM CBsI3H (KOBAJICHTHASI 1 MIOHHAS) B HGOpI‘aHI/I‘I%

9 KUIIACC

Kon nposepsiemoro
pe3yJjibTaTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJbTATHI 0CBOCHUsSI OCHOBHOI1 00pa3
OCHOBHOT0 00111€r0 00pa30BaHuA

1

IIo Teme: «BGH_ICCTBO U XUMHYCCKas pCaKmus»

1.1

PAaCKpbIBaATh CMBICJI OCHOBHBLIX XHMHUYCCKHUX MMOHSATHUH: pacTBop,
OJICKTPOJUTHUYCCKAsA AuUCConMalius, p€akKiiuyu HOHHOI'O 06MCH3, KaTaJin
O6paTI/IMLI€ )51 H€06paTI/IMBIC pcakuuu, OKHCIHUTCIbHOBOCCTAHOBUT!
BOCCTAaHOBUTCIIb, OKHCJICHHEC W BOCCTAHOBJICHUC, aJIJIOTPOIIHA, aM
(KOBaJ'IeHTHaSI, HWOHHAasd, MeTaJ’IJ’II/IquKaH), KpucTtaJllinueCcKas peméTKa,

peakiuu

1.2

WIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHH H

OIMNCaHNHM BCIICCTB U UX npeBpameHHﬁ

1.3

COCTAaBJIATH YPABHCHUA BHCKTpOHHTquCKOﬁ Jucconmuanuun KHUCIIOT,

COKpaIlI¢HHbIC YPAaBHEHUS PeaKlUuii HOHHOTO OOMEHa

1.4

pacKpbIiBaTb CYHIHOCTL OKHCIWUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAaKIL

QJICKTPOHHOI'O OajaHca 3THX peaKI_II/Iﬁ

1.5

IMPOBOAUTD pvaéTH 10 YPaBHCHUIO XUMHYECKOH pCaknumn

IIo Temam: «HemeTamnsl U UX cCOeAMHEHUS» U «MeTalbl U UX COSINHE

2.1

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CleHU(PUIECKUE XUMUYECKHE
BEIIECTB, MOATBEPKIasi OMUCAHNE IPUMEPAMHU MOJIEKYJISIPHBIX ¥ HOHHE

XUMHUYCCKUX peaKI_lI/Iﬁ

2.2

COCTaBJIAATh YpaBHCHUA peaKI.[Hﬁ, NOATBCPIKAAOIUX CYIIECCTBOBAHU

BCIICCTBAMHU pa3JIMYHBIX KJIaCCOB

23

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTH OT HX CTpPOC

XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

24

CJICOOBAaTh IpaBUJIaM ITOJIb30BAHU XUMHYECKOMN HOC}’I[OI71 u na6opaTo
IpaBHJIaM O6paHI€HI/I$I C BCIICCTBAMH B COOTBETCTBUU C MHCTPYKIHUAMU
XUMHYCCKUX OIIBITOB II0 IIOJYYCHUIO U C06I/IpaHI/IIO 1"8.3006p213HBIX BC

rasa)




IIPOBOJUTH PEAKUUH, IMOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pa3

OTIBITHBIM IyTEM XJOpHUA-, OpomMuza, woaua, kapOoHat, docdar, cui

2 KaTHOHBl AMMOHHS, HOHBI H3yYEHHBIX METAJUIOB, TIPUCYTCTBY
HEOPTraHUYECKHUX BEIIECTB
3 [To Teme: «XuMUS U OKpY’KaroIIas cpear»
3.1 pacKphIBaTh CMBIC]I OCHOBHBIX XuMHuueckux nouatuil: [1/IK Bemectna;
INPUMEHSATh OCHOBHBIC OIIEpAIlMU MBICIUTEIBHON JEATCIbHOCTH —
35 000011IeHNe, CHCTEeMATHU3aIINIO, BBISIBIICHUE MMPUYUHHO-CIIEICTBEHHBIX

B€IICCTB U XUMHYCCKHX pCaKI_II/If/'I; €CTCCTBECHHOHAYYHBIC METOAbI ITIO3H

MOJEJIMPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICJICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HepBOHa‘-IaJILHI)IG XUMHNYCCKHUEC ITOHATHA

1.1

[Ipenmet xumun. Ponb XMMHUM B )KU3HU YETIOBEKA. XUMHS B CUCTEME HayK. Tena u

BCIICCTB. ArperaTHoe COCTOAHHUEC BCILICCTB

1.2

IlonsaTrue o MeTOgaxX MO3HAHUA B XUMHHU. YHCTHIE BEIIECTBA U CMECH. CnocoObl pas

1.3

ATOMEI U MOJICKYIJIBI. Xumudeckue 3jeMeHThl. CUMBOJIbI XMMUYECKUX DJIEMEHTOB.

ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumunyeckass (popmysna. BajJeHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH
OtHocuTenbHas aromHas Macca. OTHOCHTENbHAsI MOJIEKYJIsIpHas macca. Maccosa

COCAUMHCHNHN

1.5

KomnuecTtBo BemectBa. Monb. Moisipaas Macca. B3auMoCBsI3b KOJTMYECTBA, MAacC

BemecTBa. PacuéTel mo (I)opMynaM XMMHUYECKUX COCANHECHUI

1.6

dusznuecknue U XUMHUYECKHUE SBICHHUSA. XUMHUUYECKas peaknuus u eé IIPU3HAKH. 3ak

Xumnueckue ypaBHeHus. Knaccudukanus XuMIUUeCKuX peakuuii (CoeTMHeHu s, pa3

1.7

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCYA0HU, C TIpaBuiIamMu pad
oOpaiieHuss ¢ Ja0OpaTOpHBIM O0OpPYJOBaHHEM, H3yYeHHE U OmNHcaHue ¢
HEOPTaHWYECKUX BEIIECTB, HaOMoAeHHE (Pr3MUecKuX (IUIaBJICHHE BOCKA, TAsTHUE JIb
KAIIEHWE W KOHJEHCAlMsl BOJABI) M XHMHUYECKUX (TOpPEHHE CBEUYH, MPOK
B3aMMOJICHICTBHE Mella C KUCJIOTOW) SIBJICHUN, HAONIOJCHWE U OIMCAaHUE MpH3
peakmuii (pa3joKeHHue caxapa, B3aUMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPHUIOM

meau(Il) mpu HarpeBanuu, B3auMozeicTBue xeine3a ¢ pactBopom comu menu(ll),
cMecei (C TOMOIIIbIO MarHuTa, PrIbTPOBAHUE, BRIMTAPUBAHUE, TUCTHILISAINS, XPOMa
MOBApEHHOM CONM, HAONIOJIEHWE U OINHCAHUE PE3yJbTaTOB IMPOBEIEHUS OIb

COXPAaHEHHUS MACChl, CO3JaHUE MOJIEIEN MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3myxa. Kucimopon — 31€MeHT M MPOCTOE Belle
npupojie, pu3nueckue U XUuMHUYecKre cBoiicTBa (peakuuu ropenus). Okcunsl. [Ip

NOJYYEHHUs] KHUCIOpOoJia B J1a0OpaTopud M NPOMBIIICHHOCTH. 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,

23

Bonopon — anemeHT u npocroe BemectBo. HaxoxiaeHne Bogopoaa B npupoze, Gpus

IpUMeHEHHe, criocoOb! nomyueHus. KuciaoTs! u conu

24

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

33

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




INPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMMBbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kox npoBepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOro
0o0pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs HA

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SIBICHUI NPHUPOJIbI, MOHUMaHUE OOBEKTUBHOM 3HA

HAYKH KaK oOiactu COBpPCMCHHOI'O €CTCCTBO3HAHU A, KOMIIOHCHTA 06].].[
ACATCIIBHOCTU 4YCJIOBEKAa B YCJIIOBUAX COBPEMCHHOI'O O6HIGCTB3; IIOH

APYTrux €CTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOHAaX IIO3HAHUSA, B TOM YHUCJIIC SKCICPUMCHTAIBHBIX

HCCICAO0BaHHA BCHICCTB M H3YUYCHUA XHUMHUYCCKHUX peaKuHﬁ; YMCHUC

00BsICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodecCHOHATHHON JIeATEIbHOCTH, CBS3aHHBIX C

TCXHOJIOIUSIMHU, OCHOBAaHHBIMH Ha AOCTHXKCHHAX XUMHYECKOH HAYyKH,

paccMmaTrpuBaTh XMMHIO Kak chepy cBoeit Oymyuieil mpodeccruoHanbH
OCO3HAHHBIM BBIOOP XMMHHM Kak NPO(UIBHOTO TpeAMeTa Hpu Iepe

oO1mero oopa3oBaHus

Brnanenue cucremoil XMMHUYECKUX 3HAHUW U YMEHHUE TMPUMEHSTH CH

KOTOpas BKIIIOYACT:

2.1

BaXKHEHIITNE XUMUUYECKHUE MOHITHS. XUMHYSCKHI 3JICMCHT, aTOM, MOJI

CJIO’KHO€ BEIIECTBO, OJTHOPOHASI U HEOAHOPOAHAsI CMECh, OTHOCUTENLH
MaccChl, KOJMYECTBO BEILECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBI
OCHOBaHHUE, COJIb (CpeaHsisl), XMUMUYECKasi pEeakius, PEaKklUh COCTUH
peakiu 3aMelIeHusl, peakiuu OOMeHa, TeIIoBOM 3¢ ¢eKT peakiuu
peakIuy, pacTBOp, MaccoBas J0Ji1 XHMHYECKOTO 3JIEMEHTa B COE
MIPOIICHTHAs! KOHIIEHTPALIMsl BEILIECTBA B PAaCTBOpPE, SIPO aTOMa, HIIEKTP
opbutanb, paguMyc  aromMa, BaJeHTHOCTb, CTENEHb  OKHUCIE
ANEKTPOOTPHUIATEILHOCTh, TIOJIAPHAS W HEMOJsIpHasT KOBAJICHTH
MeTaJuTn4YecKasl CBs3b, KpUCTATNUeCKas penéTka (aToMHast, MOHHAasl, Me
WOH, KaTHOH, AHWOH, JJICKTPOJUT U HEIIEKTPOJIUT, AIIEKTPOJIUTHYEC

HMOHHOI'O O6M€Ha, OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIINH, 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
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YMCHUC UHTCTPUPOBATE XUMHWYCCKUEC 3HAHWA CO 3HAHUAMU JPYTHUX y‘ICG
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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

YMeHue BBIYUCIATh (IPOBOIUTE 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




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHH

Koxa

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

HepBOHa‘-IaJ'ILHBIe XUMHUUYCCKUEC ITOHATHA

1.1

UYuctele BemecTBa U cMecu. CriocoObl pa3aeneHus cMecei

1.2

ATOMEI U MOJICKYIJIbI. Xumuueckue 35eMeHThl. CHMBOJIBI XMMHYECKHX 3JICMEHTOB. HpO

1.3

Xumuueckasi popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTeTeHb OKUCIT

1.4

3aKk0oH IIOCTOSHCTBA cocTaBa BemecTB. OrHOcUTENbHAd aroMHas Macca. OTHOCH

MaccoBas J0JI1 XUMHUYCCKOI'o 3JIEMEHTA B COCAMHCHNU

1.5

KomuyecTBo BemectBa. Moabs. MosipHast Macca. MossipHbIii 00BEM Ta30B. B3anmocs

CTPYKTYPHBIX €JUHUI BELIECTBA

1.6

dusznueckrue U XUMUYECKHUE SBJICHMS. XHUMHUYECKash peakius U e€ MpU3HAKHU. 3aK0

XuMUYecKue ypaBHEHHUS

[Tepuonuueckuii 3akon u [lepuoanueckas cucteMa xumuieckux neMmenToB .M. Men

2.1

Ilepuonuueckuii 3akoH. [lepnomuueckass cucrema xumuueckux snemeHToB .M. Me

OU3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AIEMEHTA

2.2

Crpoenue atromoB. CocTaB aTOMHBIX siiep. M3oronsl. DnekTpoHbl. CTpoeHUE 3IEKTPO

20 xumuyeckux 3eMeHToB [lepuoaunueckoit cuctemsl .M. MenneneeBa

23

3aKOHOMepHOCTI/I B U3MCHEHUHU CBOMCTB XHMHUYECKHX DJIIEMEHTOB ICPBBIX TpéX nepu

aTOMOB, JIEKTPOOTPUIIATEILHOCTH, METAJUTMUYECKUX U HEMETAJINTMYECKUX CBOMCTB) U U

ITOJIOKCHHUEM JJIEMEHTOB B HepnonnquKoﬁ CUCTEME U CTPOCHUEM UX ATOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIspHAs M HETIOJSIPHAs) CBSI3b. DIEKTPOOTPHULIATE

HNonnag cBa3s. MeTajuinueckast CBSI3b

3.2

Tunsl KpucTaNIMYECKUX pemETOK (aTOMHAas, MOHHAs, METaJJIMYecKas), 3aBUCHUMOC

KpHCTﬂJ'IJ'IH‘ICCKOﬁ peI_HéTKI/I Hu BUAA XHUMHYECKOM CBSI3U

Baxneiiniue npeaACTaBUTCIIN HCOPIraHNICCKUX BCUICCTB. HemeTtannel 1 ux cCOeIMHEHMUS.

4.1

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX COEAMHEHUI: OKCUIOB (Coeo0p

ampoTepHble) M  HecosleoOpasylollue; OCHOBaHMM  (Enmoun W HEPacTBO

(KchoponconepmamHe n 6eCKI/ICJ'I0p0,I[HBIC, OAHOOCHOBHBIC 1 MHOFOOCHOBHBIG); COJIC




du3nyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-HCMCETAJIJIOB: BOAOpPO/JA,

2 dbocdopa, yriepona, KpeMHH

43 dusznyeckue M XMMHUYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB-METAJUIOB: JIUTUSA, HATP
‘ QTIOMHUHMSL, Kele3a. DIEKTPOXUMUUECKUN sl HallpsHKEHUH METalIoB

a4 dusuyeckue M XHUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUN HEMETAJJIOB:
' aMMuaka

45 duzuyeckrue U XUMHUYECKHE CBOWCTBAa OKcuIoB Hemetaiios: cepel (IV, VI), azo
‘ yriepoaa(ll, 1V), kpemuusa(IV). Ilonydyenne okcuioB HEMETAIOB

46 Xumudeckue cBoiicTBa OkcunoB: metawioB [A—IIIA rpynm, nunka, memu(ll) u sxen
' METaJUIOB

47 XUMUYEeCKHEe CBOMCTBA OCHOBaHHMM M amM(pOTEpPHBIX THIPOKCHIOB (Ha TpUMEpe T
‘ ruHKa). [lomydenre ocHOBaHM U aM(POTEPHBIX THAPOKCHIIOB

OO0mue XUMHUYECKHME CBOWCTBA KHUCJIOT: XJOPOBOJIOPOAHOM, CEPOBOJOPOJIHOM,
4.8 dhochopHOl, KpeMHHUEBOU, yrobHOU. OcoObIe XUMHYECKHE CBOMCTBA KOHIIECHTPHPOBA
[Tonyuyenue kucior

4.9 OOue xuMUYecKre CBoWCTBa cpeHux coneil. [lomyyenne comneit

4.10 [Tonyuenue, coOupanue, pacro3HaBaHue BOJAOPO/Aa, KUCIOPO/Ia, aMMHUaKa, YIJIEKUCIIOT

4.11 [TonydyeHne ammmuaka, CEpHOM U a30THON KUCJIOT B IPOMBILUIEHHOCTH. O0111e crnocoob

4.12 ['eneTnyeckas CBA3b MEXIY KJIIACCAMH HEOPTAHUYECKUX COCUHEHUI
5 XUMUYECKUE PEAKIUU

51 Knaccudukanus XuMHUUECKHX peakuil MO pazIUYHbIM MpHU3HAKaM: [0 YHUCIY U CO
. BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 10 N3MEHEHHIO CTENCHEH OKUCICHUS XUMUYECKUX 3

59 TeroBoil APQPeKT XUMHUYECKOH peakiuy, TEPMOXHMHYECKHE YpaBHEHHs. OK30-
' TepMoxuMuyeckre ypaBHEHHUS

53 OKHCIIUTETEHOBOCCTAHOBUTENbHBIE ~ peakuuh. OKHCIUTENTM UM BOCCTAHOBHTEI
. BOCCTAHOBJICHHA. DJIEKTPOHHBIN 0aJaHC OKHCIUTEILHOBOCCTAHOBUTEIILHON PEAKLIUU

54 Teopust snexTpoauTHueckol aucconuanyy. KatmoHsl, aHMOHBI. DJIEKTPOJIIUTHI U HED
' 31eKTpoauThl. CTENeHb JUCCOLMAIINN

ss Peakiun monHOro OoOMeHa. YCIIOBHUS TPOTEKAaHWsS PEaKIWid HOHHOTO OOMEHa, IO
. YPaBHEHUS PEaKLUi
6 XuUMHS U OKpYyXKarolas cpeaa

6.1

BemniectBa m Marepuasibl B MOBCEIHEBHOM KW3HU 4YesoBeKa. be3omacHoe HCMoJib3




peakuuii B 1abopaTopuu u ObITy. [lepBas HOMOIIb IPU XUMUYECKUX 05KOT'aX U OTPaBIIE

XUMUYECKOe 3arpsi3HEHHE OKpYXKarouledl cpeipl (KMCIOTHBIE J0XKIW, 3arpsi3HEHUE

6.2 crocoObl ero mpenorBpamieHus IlpenenbHas nomyctumasi KOHIEHTpPAIUS BELIECTB (
HKOJIOTHYECKUX MPobieM. Y criieHre TapHUKOBOTO 3(deKTa, pa3pylieHne 030HOBOTO C
[Ipumenenue cepsl, azota, Gocdopa, yriepoaa, KpeMHHS ¥ UX COCJIUHCHUH B OBITY,

6.3 cesllbckoM xo3siiictBe. [IpumMeHeHHe MeTalsioB M CIUIaBOB (CTaib, YyTyH, [IIOp
MIPOMBIIIJICHHOCTH MX coequHeHuH. [ToHsITHE 0 KOPPO3HH METAJIOB, OCHOBHBIE CTIOCO0

64 [TpupoaHbIE UCTOYHHUKH YTJIEBOAOPOIOB (Yroib, MPUPOAHBIN Ta3, HE(PTH), MPOAYKTH

' POJIb B OBITY U IPOMBILIIEHHOCTH
[lepBoHavabHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHHUSIX yriepoia

6.5 9TaHOJ, TIHILEPUH, YKCyCHas KUCIOTa). [IoHsITHE 0 OMOIOTHUECKH BAXKHBIX BEIICCTBAX:
POJIH B )KU3HH YeJIOBEKa

7 Pacuérsr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUI

7.2 Macchl (MaccoBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHYECKUM ypaBHEHUSIM




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

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

» Xumus: 9-ii kiacc: 6a30BbIl YPOBEHB: YUECOHUK; 5-€ U3aHuE,
nepepaborantoe, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.

AxktmonepHoe o6miectBo «M3narensctBo «IIpocBemienuey

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
Meroanueckoe nmocobue st yuutens mo Y MK O.C.I'abpuensa

Texnonorunueckue kapThl ypokoB o YMK O.C. I'abpuensiu

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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