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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHWU K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pazoBaTeIbHON pOrpaMMbl OCHOBHOTO o011ero o0Opa3zoBaHusl,
npeactaBieHHbIXx B DI'OC OO0, a Takke Ha OCHOBE (enepaabHON pabouei
IpPOrpaMMbl BOCIUTAHUS M C YUYETOM KOHIICTIIIMM IPENOJIaBaHus Y4eOHOTO
npenMera «XHMHS» B 00pa3oBaTENIbHBIX  OpraHu3anusXx Poccuiickoi
denepann.

[Iporpamma mo xumuu maéT MPEACTaBICHUE O IETAX, OOIIel CTpaTeruu
oOy4eHHs, BOCIHUTAHMUS W Pa3BUTHS OOYYaIOIIUXCS CPEICTBAMH YYEOHOTO
npeaMeTa,  yCTaHaBIMBaeT  O0s3aTelnbHOE  MPEIMETHOE  COJCpIKaHUeE,
npeaycMaTpUBAEeT paclpesiefieHue ero Mo KjaccaM M CTPYKTypHUPOBAHHE IO
paszmenamM M TeMaM TPOrpaMMbl MO XWMHUH, OTPEICISIET KOJIMYECTBCHHBIE U
KaueCTBEHHbIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIC/IOBATEIPHOCTh  M3YYCHHS XUMHHU C YYETOM MEKIIPEAMETHBIX W
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4eOHOTO TMporiecca, BO3PACTHBIX
0COOCHHOCTEM OOy4Yarolmuxcs, OINpeeasieT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHMUI K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTenbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, a TaKKe TpeOOBaHUMN
K pe3yJbTaTaM OOydYeHHsS XMMHH Ha YPOBHE IIEJCH W3y4eHUs MpeaMeTa u
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIHLHON NEATEIHHOCTH OOYyYaroIIerocs: IO
OCBOCHHIO YU4€OHOTO COJIEPIKAHMUS.

3HaHWE XUMHH CIOY)KUT OCHOBOWM JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaroIierocs, ero MpeJCTaBICHUN 0 MAaTEPHAILHOM €TUHCTBE MHPA, BAKHYIO
poJIb UrparoT HOpMUPYEMbIE XUMHUEH TPEICTABICHUS O B3aUMOTPEBPAIEHUSIX
OHEPTUU U 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTAX PEIICHUs TII00aTbHBIX
po0JIeM YCTOWYUBOTO Pa3BUTHS YECIOBEUECTBA — CHIPHEBOM, IHEPTrETUICCKOM,
MUIIEBOM M 9KOJOTHYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenune xumumu:

CIIOCOOCTBYET peaju3allMi  BO3MOXKHOCTEH Ui CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpbl JIMYHOCTH, €€ oOmed W QyHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
0o0y4Jaronuxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON J1eATeThbHOCTH,
AKCIIEPUMEHTAJBLHBIX M HWCCJICAOBATEILCKUX YMEHHH, HEOOXOIWMBIX KaK B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM NESITEITbHOCTH;



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 KIIACC

IlepBoHaYaibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XuMHM B )KU3HH YEJIOBEKA. XMMUS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE
BeniecTB. [IoHATHE O METOJIax MO3HAHUSA B XUMHUHU. YHCThIC BENIECTBA U CMECH.
CrocoOsI pa3esieHUs] CMECEei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIEMEHTh. CHUMBOJIBI XUMHYECKUX
31eMEHTOB. [IpoCThIe U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumudeckas (popmyrna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB.
3akOH MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENIbHAS AaTOMHAas Macca.
OtHOcuTENBHAS MOJIEKYJISIpHAs Macca. MaccoBas J0JIsI XUMUYECKOTO 3JIEMEHTA
B COCIMHCHUH.

KomnuectBo BemectBa. Mo, Mossippass  Macca.  B3anMocBs3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacué€rsl mo
dbopmysiaM XUMUYECKUX COETUHECHUM.

DOU3NYECKUE W XUMHUYECKHE SBIICHUS. XHUMHUYECKAas pPeaknuss u €€
MPU3HAKU. 3aKOH COXPAHEHHUsSI MAacChl BEHIECTB. XUMHUUYECKHE YpaBHEHUS.
Knaccudukaiuys XUuMHUYECKUX peakiuil (COeTMHEHUS, Pa3JIOKEHHUS, 3aMEeIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHYECKOH IMOCY0U, MpaBHIaMu paboOThI B Ja00paTopuu
u mpuéMamu oOpaieHus ¢ J1abopaTOpHBIM OO0OPYIOBAaHHEM, HU3YUYEHUE H
onucaHue (PU3UUECKUX CBOMCTB O0Opa3lOB HEOPraHUYECKUX BEIECTB,
HaOmoieHne (hu3ndyeckux (TUTaBJICHUE BOCKA, TasHUE JIbJa, paCTUpPaHUE caxapa
B CTyIIKE, KUIICHUE W KOHJICHCAIUs BOJIbI) M XUMHUYECKUX (FOpPEHHE CBEUH,
MPOKAJMBaHUE MEIHOW TMPOBOJIOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTOM)
SIBJICHUM, HAOJIOJCHUE M OMNUCAHUE NPU3HAKOB MNPOTEKAHUS XUMHUYECKHUX
peakiuii (pa3noXeHue caxapa, B3auMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (II) mpm HarpeBanuu, B3auMOCCTBUE
xesesa ¢ pactBopoM coinu meau (I1), n3yuenne cnoco00B pasiesieHHus] CMECei: ¢
NOMOIIBI0O  MarHuTa,  (QUIBTPOBAHUE,  BBIMAPUBAHUE,  JUCTWLISALIUS,
xpomarorpadusi, MPOBEJCHUE OYHMCTKHA IIOBAPCHHOM COJIM, HAOIIOJCHHE H
OINMUCAHWE PE3YJIbTATOB IIPOBEJACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHSI MaCChl, CO3/IaHUE MOjIeJIel MOJIEKYJ (IIIapOCTEePIKHEBBIX ).

BaxHeine npeacTaBuTe/ Il 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

JINYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XO7€ OOYYCHHS XMMHH B €IUHCTBE YYCOHOW U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUM C  TPAJULHUOHHBIMU
POCCUICKMMHU COLIMOKYJIBTYPHBIMU M JAYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOPMAaMH IOBEJCHUS U CIIOCOOCTBYIOT
polieccaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COLIMAIN3ALINY O0yYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYaronIuxcs
PYKOBOJCTBOBATbCSl CHUCTEMOW IIO3UTHMBHBIX IIEHHOCTHBIX OpHUEHTAlUUl U
pacIIMpEeHUE OIbITA JICSITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS

LICHHOCTHOI'O  OTHOLIEHUS K  OTEUYECTBEHHOMY  KYJBTYpPHOMY,
MCTOPUYECKOMY M HAYYHOMY HACJEIWI0, MOHUMAHUS 3HAYCHUS XUMHYECKOU
HAyKH B )KM3HU COBPEMEHHOTO OOIIEeCTBA, CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM
uHbopMaIeil 0 TepefoBBhIX JOCTIDKCHHSIX U OTKPBITHSX MHUPOBOW W
OTEUECTBEHHOW XUMHUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJACTABIEHNAS] O COLUHMAIBHBIX HOPMAax M NPABWIAX MEKIMYHOCTHBIX
OTHOUIEHWM B  KOJUIEKTMBE, KOMMYHUKAaTMBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIe3HOM, y4eOHOUCCIIEIOBATEILCKON, TBOPUYECKOM W JPYTHX
BUJIaX JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM JEATEIbHOCTH
IIPY BBITIOTHEHNUW YYEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITTOJITHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUI0O ¥  B3aUMOIIOMOIM B  MpOIEcce ATOM  y4eOHOM
JEATEIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBEICHUE M MOCTYNKH CBOUX
TOBAPUIIEN C MMO3ULAHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE NIPEACTABIEHNS O BEIIECTBE U XUMUYECKON PEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOLINE
OCHOBY JIJIsl TOHUMAaHUS CYIIIHOCTH HAyYHOW KapTHUHBI MUPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA MPUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKA C
MPUPOIHOM CPEIOH, O POJIM XUMUU B TO3HAHUHU 3THX 3aKOHOMEPHOCTEM;



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 KVIACC
HauMeHnoBaHue KoaudecTBO yacoB
Ne JIeKTPOHHBIE (HU(POBHIE)
pa3ieJioB U TeM KoHTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTebHbIE PeCypChl
NporpaMmsI padoThI padoThI
Pa3pnen 1. IlepBoHavanbHble XUMHYECKHE MOHATHSA
XuMusa — BakHas
00J1aCTh €CTECTBO3HAHUS
1.1 . 5 2 https://m.eds00.ru/A3R9T4T6X
Y MPAKTUYECKOU
eATEIILHOCTH YeIOBEKA
BemecTBa 1 xXumMmuueckue
1.2 B 15 1 https://m.eds00.ru/JOM9V8VED
peakmuu
Wroro no pazneny 20
Paspnen 2. BaxkHeilumne npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB
Bosnyx. Kucaopon.
2.1 ny PO 6 https://m.eds00.ru/Q5A8K5W8Y
IToustre 06 oxcumax
Bonopoa. Ilonsarue o
2.2 FOPO 8 1 https://m.edso0o0.ru/C4H8K6TSE
KHCJIOTaX U COJISIX
Bopa. PacTBopsi.
2.3 5 1 1 https://m.edso0.ru/F1X701B0Q
[Tousite 06 OCHOBaHUIX
OCHOBHBIE KIACCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L3F4R7GOT

COCTUHEHUH



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/J0M9V8V8D

Uroro no pazaeny 30

Paznen 3. Ilepuoguueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema
3.1 XUMHUYECKHX DJIIEMEHTOB 7 https://m.edsoo.ru/C9I1K8POM

. . MeHnneneena.
Ctpoenue aToma

XUMHUUECKasa CBIA3b.
OKHUCIINTEIBLHO-

3.2 8 2 https://m.edsoo.ru/W8COT2E7K
BOCCTaHOBUTEJIHHBIE
peaKnuu
Uroro no pazneny 15 https://m.edsoo.ru/DI9YIKT7ESL
PesepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBILIEE KOJIMYECTBO
- 68 5 5
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https://m.edsoo.ru/A3F7K3G1G
https://m.edsoo.ru/D9Y9K7E5L
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/C9I1K8P0M

9 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMporpamMmblI

KoaunuecTBo yacoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIul

1.1

[ToBTOpEeHuEe 1
yriIyOJIeHHE 3HAaHUHN
OCHOBHBIX pa3/ieoB
Kypca 8 Kiacca

https://m.edsoo.ru/GOMSWIJ3T

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYECKUX PEaKIui

https://m.eds00.ru/R37290Q6G4G

1.3

DNEeKTpoIUTUYECKAast
JUCCOLIUALTHSL.
XHAMHUYECKHUE PEaKIUU B
pacTBopax

https://m.edsoo.ru/D5R5V404A

Uroro no pazaeny

17

Pa3gen 2. HemeTaJIbI M UX COCIUHEHUSA

2.1

OOm1ast xapakTepUCTHKA
XMUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ['anorenst

https://m.edsoo0.ru/FOWINIF5V

2.2

OO11ast xapakTepucTHKa
XMUMHUYECKHX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé

https://m.edsoo.ru/S7L7TM9L7S



https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/G9M5W9J3T

COCIMHECHHUSI
OOm1ast xapaKTepUCTHKA
XUMUYECKUX AJIEMEHTO
2.3 HIEMEHTOB 7 https://m.edsoo.ru/A6Y9S6H4U
VA-rpynmnsl. A3or,
dbocdop 1 Ux coeqMHCHUS
OO01mas xapakTepucTuKa
XUMHUYECKHUX DJIEMEHTOB
2.4 IVA-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/Q2W5H2K5Y
KPEMHHU U UX
COEIMHEHUS
Hroro no pasaeny 25
Pa3znen 3. MeTaunibl U UX COeIMHEHUS
OO6mwme cBoiicTBa
3.1 R 4 https://m.edsoo.ru/C1C6H6T2M
METaJJIOB
Baxueiimme Metamisl 1
3.2 16 https://m.edsoo.ru/I8G6J7R9U
UX COeIMHEHUS
Uroro no pazpeny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
BemectBa u maTepuansl B
4.1 5 p 3 https://m.edsoo.ru/Z3S8T1Q8K
YKU3HH YeJIOBEKa
Wroro no pazneny 3
PezepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO 68



https://m.edsoo.ru/N2U7H3F8A
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/A6Y9S6H4U

YACOB I10 ITPOTPAMME







IHOYPOYHOE INIAHUPOBAHUME

8 KJIACC
N KoanuyecTBO 4acoB
DJIeKTPOHHbIE

1| Mara uudposbie

Tema ypoka KouTtpoJabHbie IIpakTuyeckue
/ Bceero U3yYeHUs oOpa3oBaTe/ibHbIE

padoThI padoThI

n pecypcbl

IIpenmer xumuu. Ponp xumun B httos://m.ed /

ps://m.edsoo.ru

1 JKU3HU yeoBeka. Tema u 1 02.09.2026 JAC2VEMOV
BEIIESCTBA
IlonsaTue o MeTOaX MO3HAHUS B https://m.edsoo.ru/

2 UL 1 07.09.2026 P1OSASC6T
[IpaxkTuyeckas padora Ne 1

I1 0 0 https://m. .

3 « paB"I/ma paboTEI B 1abopaTopuu 1 09.09.2026 ps://m.edsoo.ru/
U IpUEMBI 0OpaIeHHs ¢ OSG3EODSY
71a00paTOpPHBIM 000PYIOBAaHUEM
Y . https://m. .

4 HCTHIEC BEIIECTBA U CMECH ) 1 14.09.2026 ps://m.edsoo.ru/
CniocoOsI pa3fieneHus cMeceit X1A2E3M8R
[TpakTrueckas padota No 2 httos://med /

o PS://M.€dS00.1u,
5 «Pazgenenue CMGCGI/‘I’ (Ha mpumepe 1 16.09.2026 R6W67SFOX
OYMCTKHU TTOBAPEHHOU COJIH )»
https://m.edsoo.ru/
6 ATOMBI U MOJIEKYJIBI 1 21.09.2026 T7TR1OSHIL
7 XuMHYecKUe dJIeMEHTBI. SHAKH 1 23.09.2026 https://m.edsoo.ru/



https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/J4C2V8M9V

(cUMBOJIBI) XUMHUYECKUX

W3U6Q6D7W
3JICMEHTOB
https://m.edsoo.ru/
8 [IpocThie U CIOXKHbBIEC BEIIECTBA 28.09.2026 OWTWSP3A
https://m.edsoo.ru/
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 30.09.2026 EODILSNIN
3aKOH OCTOSTHCTBA COCTaBa
1 . X . https://m. .
BellecTB. XuMuueckas popmyia 05.10.2026 ps://m.edsoo.ru/
0 Banentnocts aTOMOB 13Y2G1R4C
XUMHYECKHUX DJIEMEHTOB
| OTHOcHUTeNbLHAA aTOMHAs Macca. httose//m ed /
PS://M.SdS00.1u,
) OTHOCHUTENbHASA MOJICKYJISIpHAsS 07.10.2026 FON3SOAQL
Macca
1 M ://m. .
accoBad 1015 XUMHYECKOTO 12.10.2026 https://m.edsoo.ru/
2 3JIEMeHTa B COeTUHEHUH J6A9WA4P1J
1 K . Mouns. https://m. .
OJIMYECTBO BemlecTra. Mosb 14.10.2026 ttps://m.edsoo.ru/
3 MognsipHast macca C2J5K415X
1 Ko 5 1 https://m. .
HTpOJIbHAA padoTa 3a 19.10.2026 ttps://m.edsoo.ru/
4 YETBEPTh. Z3F4A8K60
[Ipu3Haku u yciioBus NpOTEKaAHUS
1 i. https://m. .
XUMHWYECKHUX peaKiui 21.10.2026 ps://m.edsoo.ru/
5 duznyeckue 1 XUMHUUECKHE S2R3H7N6C
SIBJICHUSI. XUMUYECKast peaKius
| 3aKOH COXpaHEHUs MacChl httogs/m od /
PS://M.SdS00.1u,
6 BellecTB. XUMHUYECKHE 09.11.2026 PTVSA573D

ypaBHEHHUS



https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/W3U6Q6D7W

Brraucnenns KOJIMYECTBA, MaCChl

https://m.edsoo.ru/

BEIL[ECTBA 10 ypaBHeleﬂM 11.11.2026 WOSSY 7727
XUMHUYCCKHUX PEaKIIHA
Knaccudukanus XuMuaecKux
eakIui (CoeTUHEHUS, https://m.edsoo.ru/
peakuuii (CoOeTMHECHHUS 16.11.2026 ps://m.edsoo.ru.
pasiioxkeHus, 3aMeIeHus, KOPI1L4R1W
oOmeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- httos:/m.ed /
ps://m.edsoo.ru
SHLUKIIOTICAMCT. O6061]f€HI/I€ u 18.11.2026 COTIEGWEY
CUCTeMAaTH3aIlVsl 3HAHUH -
Konrponsnas padora Nel o teme
B 23.11.2026 https://m.edsoo.ru/
«BemiecTBa u XUMHUYECKHE A1, D6EYO4E9H
peaKIum D6EIQ4EIH
Bo3nyx — cmecsk razos. Cocrtas
K 25.11.2006 https://m.edsoo.ru/
Bo3ayxa. Kucnopoa — snemeHt u A1, MEATYOWTS
npocToe BemecTBo. O30H
Du3NIECKUEe U XUMUICCKHEC
CBOICTBa KHCIIOpOa (peaKkiuu 30.11.2026 https://m.edsoo.ru/
okucneHus, ropenue). [lonsrue o O0Q4H1UST
00 okcumax
CrniocoOsl MosTy4eHus KMcaopo/ia
aboparo https://m.edsoo.ru/
B J1ab0OpaTopuu u 02.12.2026 ps://m.edsoo.ru
IIPOMBINUIEHHOCTHU. [[pumenenne F8Q2D2X3H
KHCJI0poJa
TenoBoit 3¢ ekt XuMUIECKOH
https://m.edsoo.ru/
07.12.2026 ppe——

peakuunu, IMOHATUC O
TCPMOXUMHNYCCKOM YPAaBHCHHUH,

Z26H4G9D8W



https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/W9S8Y7Z2Z

9K30- U SHAOTEPMHUYECKHUX
peaKumsx

TornuBo (HedTh, yroib U METaH).

2 https://m.edsoo.ru/
5 3arpsi3HEHUE BO3yXa, CIOCOOBI 09.12.2026 YOVAMAHLB
€ro MpeAoTBpalECHUs -
[IpaxkTuyeckas padora Ne 3 o
2 I1 ://m. .
teme «llonydyenue u codbupanue 14.12.2026 https://m.edsoo.ru/
6 KHUCJIOpOJa, U3YYEHUE €0 J2X0TOAOD
CBOWCTB»
B _
2 OA0pOR HBHeMeHT 1 Hpoctoe 16.12.2026 https://m.edsoo.ru/
. BeniecTBo. Haxoxxnenue B A2, ISD2BSDTA
IpUpPOE
) OuznyecKkue 1 XUMHUIECKHe httos://med /
o PS://M.€dS00.ru
g cBoiicTBa Bojiopoaa. [Ipumenenne 21.12.2026 JOATRTW60
BOJIOpOAA
2 Crioco0bI TToTy4eHust BOAOPO/Ia B 3122006 https://m.edsoo.ru/
9 naboparopuu o FAW6U5Q5
[IpakTuueckas padora Ne 4 o
3 I1 0 https://m. .
teMme «lloyuenue u coOupanue 28.12.2006 ttps://m.edsoo.ru/
0 BOJIOPO/Ia, U3YUEHHUE Er0 A8D2B6027Z
CBOWCTB»
3 https://m.edsoo.ru/
1 Konrponbnas padora Ne2 30.12.2026 NTILULE4]
3 M i1 00BE .3 https:/m. .
OJIAPHBIM O0OBEM ra3oB. 3aKOH 11.01.2027 ps://m.edsoo.ru/
2 Asoraapo W4Y1W4AWSC
3 Brruncnenus o0bEMa, KoJIMuecTBa 13.01.2027 https://m.edsoo.ru/



https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/Y2Y4M4H1B

BCIICCTBA ra3a 110 €ro u3B€CTHOMY

3 KOJIMYECTBY BEIIECTBA WIIH LOW2K90Q8I
00BEMY
Brrurcnenus 00EMOB ra30B 10

3 YPaBHEHUIO PEAKIIMHA HA OCHOBE 18.01.2027 https://m.edsoo.ru/

4 3aKOHA 00BEMHBIX OTHOIIEHUM T M7G2D2E3H
ra3oB

3 d)mll/lqecmfle M XUMHUYECKHE 20.01.2027 https://m.edsoo.ru/

5 CBOMCTBA BOJIBI F3S5H7H9U
Boaa xak pacTBopuTEb.

3 Hacrlmennnie 1 HeHaChIIIEHHbBIE 25.01.2027 https://m.edsoo.ru/

6 pacTBOpbl. MaccoBas 101 S7Z0ON3W2D
BEILIECTBA B pACTBOPE
[TpakTrueckas padora Ne 5 mo

3 teMe «lIpuroroBienue pacTBopoB https://m.edsoo.ru/

. . . . 27.01.2027

7 C OMpeeIEHHON MacCOBOM JONEH LOV7U6I6H
PacTBOPEHHOTO BEILIECTBA»

3 Kontponbnas padota Ne2 o reme https://m.edsoo.ru/

01.02.2027
8 «Kucnopoa. Bogopona. Boga» Y3C8C9C8Z
3 Oxkc : COCTaB, KJ1acc arus, https://m.edsoo.ru/
KCHUIBI TaB, KJIaCCU(PUKALIUS 03.02.2027 ps://m.edsoo.ru

9 HOMEHKJIATypa DIA6N2BIL
ITonmydyenne 1 XUMHUUECKHE

4 Uy 08.02.2027 https://m.edsoo.ru/

0 CBOMCTBA KHCJIOTHBIX, OCHOBHBIX .02. E3USHIWSY
U aM()OTEPHBIX OKCHJIOB

4 0 : https://m.edsoo.ru/

CHOBAHMS: COCTaB, 10.02.2027 ps://m.edsoo.ru
1 KJIacCU(UKaIus, HOMEHKIATypa C9Z0EINSV



https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/L0W2K9Q8I

HonyquHe U XUMHNYECCKHUEC

https://m.edsoo.ru/

4
15.02.2027
2 CBOICTBA OCHOBaHHI1 WS5V20Q8KI1E
4 Kucaotsl: cocras, https://m.edsoo.ru/
HCJIOTHI TaB 17.02.2027 ps://m.edsoo.ru
3 KJIacCU(UKaIs, HOMEHKIIATypa F4P2A0C3V
4 HOJIqueHI/Ie Y XUMHYECKHE 24.02.2007 https://m.edsoo.ru/
4 CBOUCTBA KUCJIOT B5CI1L3L6M
Conu (cpeanue): HOMEHKIATypa,
4 ((5 penme) M 01.03.2027 https://m.edsoo.ru/
5 CIIOCOOBI nonyqeimﬁ, .03. J4B9OSE1X
XAMHYECKHE CBOMCTBA
[TpakTiueckast paborta Ne 6.
Pemenue skcriepuMeHTaIbHBIX
4 0 03.03.2027 https://m.edsoo.ru/
6 3a7a4 1o TeMe «OCHOBHBIE .03. EOXAKSFTW
KJIACCHI HEOPTAaHUYECKUX
COCIUHEHUIN
['eneTnueckast CBA3b MEXKIY
4 10.03.2027 https://m.edsoo.ru/
7 KJIaccaMu HVeOpl“aHI/ILIeCKI/IX .03. HOUSD6AOC
COeIMHEHU I ——
4 O00011IeHNE U CHCTEMATH3ALIHS 15.03.2027 https://m.edsoo.ru/
8 3HaHUI o 6GINSL4B
KontponsHas padora Ne3 mo reme
4 "0 a 17.03.2027 https://m.edsoo.ru/
9 CHOBHEBIC KJIACChI 3 .03. W6J7LSISP
HEOPTraHWYECKUX COCTMHEHUI
[lepBbie NONBITKH
5 KJIaccu(UKAIUN XUMUYECKHX 22.03.2027 https://m.edsoo.ru/
0 aneMeHToB. [IoHsTHE O TpymIIax R4S7TM4AMON

CXOOHBIX 3JICMCHTOB



https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/W5V2Q8K1E

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema

https://m.edsoo.ru/

XUMUYECKUX emeHToB /], U. 24.03.2027 A1BOFOVEC

Menaeneesa.lleproibl, TpyIIibl,

MOATPYIIIIHI.

Ctpoenne aromoB. CocTaB https://m.edsoo.ru/
P 05.04.2027 DS:/7IM.eC500.M.

aTOMHBIX siaep. M30Tomnsl C9Q90773C

CrpoeHue 371eKTPOHHBIX

000JI04YEK aTOM?B 3JIEMCHTOB 07.04.2027 https://m.edsoo.ru/

[Iepuonnueckont cucremsl /. 1. OO0F6Y5C8B

Menneneena

XapakTepucTuka XUMHUECKOTO

3JEMEHTA 110 erf) MO0JIOXKEHHUIO B 12.04.2027 https://m.edsoo.ru/

[Iepuonnueckon cucreme /1. U. A9C319Z5W

Mennenecena

3nauenue [leprnoanueckoro

3aKOHa I Pa3BUTUI HAYKU U https://m. .

UL P y 14.04.2027 ps://m.edsoo.ru/
npaktuku. /. 1. MenneneeB — K3831400V
YYEHBIH, IEJAror U rpaXKIaHuH
KoHnTtponbHas pabora Ne4 o teme
«Ctpoenue atoma. » / https://m.edsoo.ru/

POSHHE 19.04.2027 D2/ /ML EC500. MW
Bcepoccuiickas mpoBepouHas L21.4K005
pabora
DIEKTPOO aTeJIbHOC https://m.edsoo.ru/

JEKTPOOTPHUIIATEITHHOCTD 21.04.2027 ps://m.edsoo.ru,

aTOMOB XMMHYCCKHX D3JICMCHTOB

S6R802X9B



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/A1B9F0V6C

https://m.edsoo.ru/

5
2 HMonuasg xumudeckas CBsI3b 1 26.04.2027 R201T6LAS
5 KoBanenTHast nonsipHas https://m.edsoo.ru/
1 28.04.2027
9 XUMHUYECKas CBI3b GI9N4H4J6F
6 KoBaneHnrtHas HenosipHas 1 05.05.2027 https://m.edsoo.ru/
0 XUMHYECKas CB3b R50Q417S5K
6 https://m.edsoo.ru/
) CrelneHs OKUCIIEHUS 1 12.05.2027 SSU9OOD4B
6 OKHUCIATEIBLHO- | 17.05.2007 https://m.edsoo.ru/
2 BOCCTAaHOBUTEJIbHBIE PEAKLIUU KOW20Q5Y1C
6 https://m.edsoo.ru/
3 OKUCIUTEIN U BOCCTAHOBUTEIN 1 19.05.2027 M3DOPACOY
6 https://m.edsoo.ru/
4 HroroBas KOHTpOJIbHAS paboTa. 1 24.05.2027 OM1C5US]
PesepBHblit ypok. O0o0mIeHNE U
6 cHUCTeMaTHu3alus 3HaHUM 110 TEME 1 26.05.2007 https://m.edsoo.ru/
5 «Ctpoenne atoMa. XuMHUYECKast S2R4S8M7N
CBSI3bY
6
6 IToBTOpEHME. 3
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOITPAMME



https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/R2O1T6L4S

9 KVIACC

Ne

KoaunuecTBo yacoB

DJIEeKTPOHHbIE
Hdara undposbie
n | Tema ypoka KonTpoabhbie IpakTnyeckmne
Bcero HU3y4eHust o0pa3oBarte/ibHbIE
/ padoThI padoThI
pecypchl
n
Ilepnonnueckuil 3aKOH.
Ilepnonnueckas cucrema https://m.edsoo.ru/
1 PUOTUYT ST CUCTEM 1 02.09.2026 ps://m.edsoo.ru.
XMMHUYECKHUX JIEMEHTOB JI. W4YS5P2F9X
N. Menneneena
Knaccugukamus u https://m.ed /
ps://m.edsoo.ru
2 HOMEHKJIaTypa 1 07.09.2026 Q9Y1Y7Z00
HEOPTraHUYECKUX BEIIECTB
Buibl xuMuueckom CBSA3U U httos://m.ed /
PS://M.€dS00.1ru
3 TI/IHL} KPUCTAIUTMYECKUX 1 09.09.2026 ROTAR3I
pemeéToK
Kontponbnas pabora Nel
o Teme «IloBropenue u httos://m.ed /
. ps://m.edsoo.ru
4 yriayOsieHre 3HaHui 1 1 14.09.2026 R3U4PACEM
OCHOBHBIX pa3JieJIoB Kypca
8 Kiacca»
OKucIuTenbHO- httos:/m.ed /
PS://M.€dS00.1ru
5 BOCCTAHOBUTEIIbHBIE 1 16.09.2026 GOK9OIBIA
peaxkiuu
6 [ousiTHe 0 CKOPOCTH 1 21.09.2026 https://m.edsoo.ru/



https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/W4Y5P2F9X

XUMHYECKON PEaKIIUu.
[ToHsiTHE O TOMOTEHHBIX U
TEeTEPOTCHHBIX PEAKIUIX

Y8B8USO4I

IToHgaTue 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIFOILIAE HA CKOPOCTh

https://m.edsoo.ru/

7 23.09.2026
XUMHUUYECKON peakiuu u S5K8G2A3K
IIOJIOKEHNE XUMUUECKOTO
paBHOBeECHs
Teopus
SIEKTPOIIUTUICCKON https://m.edsoo.ru/
8 P 28.09.2026 DS:/0. €C500.1U
nucconuanui. CUIIbHBIE U BOO3F108F
cl1a0bIe AIEKTPOITHUTHI
Honubie ypaBHEHUS https://m.edsoo.ru/
9 peaxuit 30.09.2026 HIN3LSYTG
XHUMHYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBAaHUH B httose//m ed )
o PS://M.SdS00.1ru
10 CBETE npeILCTaBneHIv/m 00 05.10.2026 T3GOX4BII
ANEKTPOIUTUYECKON -
IUCCOLIUAINU
XHUMHYECKHE CBOMCTBA
COJIEH B CBETE httose/m ed )
. ps://m.edsoo.ru
11 npeACTaBICHUN 00 ) 07.10.2026 SIP2W302V
AJIEKTPOJIUTUYECKOMN
IUCCOLIUAINU
ITo €eo oJIn3e https://m.edsoo.ru/
12 HATHE O TUIPOJIH 12.10.2026 ps://m.edsoo.ru

coneit

X90Q4S7R5D



https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/Y8B8U8O4I

[TpaxTnueckas padora Ne 1.

«Pemrenne https://m.edsoo.ru/
13 14.10.2026

JKCIIEPUMEHTAIBHBIX Y2COM4K4K

3a7a49»

Konrpomnbnas padora Ne2

o TeMe

«OIEeKTpOIUTHIECKAs https://m.edsoo.ru/
14 19.10.2026

JMCCOLMALHS. A3ESY1K4F

XUMHYECKUE PEAKIUU B

pacTBopax»

O0600meHue 1 https://m.edsoo.ru/
15 21.10.2026

CHCTeMaTHu3alus 3HaHUI B3H9QO0WON

OO1as xapakTepucTUKa

. X https://m. .

16 FaH?FeHOB HUMHYECKHE 09.11.2026 ps://m.edsoo.ru/

CBOMCTBA Ha IIpUMEpPE L9Q3U2Z0U

XJiopa

XnopoBogopoa. ComnsiHas

KHUCJIOTa, XUMHUUYECKHE https://m.edsoo.ru/
17 11.11.2026

CBOKCTBA, IIOJIyYEHHE, VOY2L8YO0S

IIPUMEHEHUE

[TpakTrueckas padora No 2

o teme «[lonyuenue https://m.edsoo.ru/
18 16.11.2026

COJISTHOM KMCJIOTHI, V405C7J3Y

HU3y4eHHUE €€ CBOUCTBY»

Beruucnenus no

https://m.edsoo.ru/

19 18.11.2026 DoALECR00.1

YpaBHEHUSAM XUMHUUYECKHUX
peaKuii, €CJIi OJIMH U3

REROJILSA



https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/Y2C9M4K4K

peareHTOB J1aH B U30BITKE

20

OOm1as xapaKTepucTHKa
aneMeHToB VIA-rpynmsl

23.11.2026

https://m.edsoo.ru/
USKSEZDOV

21

AnnoTponHsie
Mou(UKAIIH CepHI.
Haxoxnenue cepol u eé
COEIMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA
cephl

25.11.2026

https://m.edsoo.ru/
P8X9L2R2Y

22

CepoBoJi0poj1, CTpOEHHUE,
buznyecKue 1 XUMUIECKHe
CBOMCTBA

30.11.2026

https://m.edsoo.ru/
DIKI1F5U6P

23

Oxkcuppl cepsl. CepHas

KHUCTI0Ta, GUBNYECKUE U
XHUMHYECKHE CBOICTBA,

MpUMEHEHHE

02.12.2026

https://m.edsoo.ru/
K2C0D1Y5W

24

XHUMUYECKUE PEeaKInH,
JeKalUe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
MOJTYy4YEHUS] CEpHOM
KHUCIIOThI. XUMUYECKOE
3arpsi3HEHUE OKPY Karole
Cpelbl COeIMHEHUSIMU CEPBI

07.12.2026

https://m.edsoo.ru/
V6V8I2S2H

25

Brruuciieane MmaccoBoii
JIOJIA BBIXOJ1a TIPOTyKTa
peaKIuu

09.12.2026

https://m.edsoo.ru/

TSH5SMSC6Q



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/U5K5E8D0V

26

OOm1ast xapaKTepUCTHKA
3J1eMEHTOB V A-rpynibl.
A3oT, pacipocTpaHeHUE B

14.12.2026

https://m.edsoo.ru/

JOX6KSESP
npupojie, GU3NYECKue u
XUMHYECKHE CBOMCTBA
AMMHUaK, ero pu3ndeckre httos//med /
. ps://m.edsoo.ru.
27 W XUMUYECKHE CBOMCTBA, 16.12.2026 ADJ3ESISU
[IOJTy4Y€HUE U IPUMEHEHHE
[TpakTuyeckas padora Ne 3
1o reme «Ilomyuenue https://m.edsoo.ru/
28 21.12.2026
aMMHaKa, U3y4eHHe ero H8AS8AS5G8V
CBOMCTB»
A30THas KucoTa, € httos://m.ed /
ps://m.edsoo.ru
29 (bmflqecm/le U XUMHUYECKHE 23.12.2026 AASSFAUOM
CBOICTBa e
Hcnons30BaHne HUTPATOB
U coJieil aMMOHHUS B
KauecTBE MUHEPATbHBIX httos://med /
o PS://M.€dS00.1ru
30 | ynoOpenuit. Xummuueckoe ) 28.12.2026 GTY40LJ6P
3arpsI3HEHUE OKPYIKaOLIEN
CpeIbl COEIMHEHUAMU
azoTa
docdop. Oxcun pochopa
V) u pochopHas Kuciora, https://m.edsoo.ru/
31 | (V) mdocdop 30.12.2026 DS:ILECSO0.ILL
buznyecKue 1 XUMUIECKHe SBOGIN3R
CBOMCTBA, NOJy4YEHUE
32 Hcmnosnb3oBanue Gpocdaton 11.01.2027 https://m.edsoo.ru/
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B KaUeCTBE MUHEPATBHBIX
yaoOpeHuit. 3arpsi3HeHNe
MPUPOJTHON CpeIbl
dbocharamu

M4GSH1P30

Yraepon,
pacrpocTpaHeHue B

https://m.edsoo.ru/

33 13.01.2027
npupojie, Gpu3nuecKue u A9C8F1A41
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux
¢du3nveckre 1 XUMHYECKUE httos://m.ed /
. ps://m.edsoo.ru.
34 | cBolicTBa. DKOJIOTHYECKUE 18.01.2027 PEUTMAKOT
poOJIEMBbI, CBSI3aHHbBIE C
okcuaoMm yriepoaa (IV)
VYronbHas KUCI0Ta U €€ https://m.edsoo.ru/
35 o 20.01.2027 TSO1SOFLT
[TpakTrueckas pabota Ne 4
o teme "[lonyuenue httose//m ed )
PS://M.€dS00.1ru
36 | yrmekucioro rasa. 25.01.2027 PEWOWGAAC
KauectBenHnas peakuus Ha
KapOoHaT-MOH"
[lepBoHavasibHBIE TOHATHUS
00 OpraHUYecKuX https://m.edsoo.ru/
37 27.01.2027
BEIIECTBaxX Kak O G506H6X1E
COEIMHEHMSIX yTIiiepo/ia
Kpe I ¥ ero https://m.edsoo.ru/
38 p MHHHU U €T 01022027 PS://M.€dS00.1ru

COEIUHEHHUS

S2F374G3N



https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/M4G5H1P3O

39

[TpaxTnueckas padora Ne 5.
Pemenne
IKCIIEPUMEHTAJIBHBIX 33724
o TeMe «BaxxkHelmme
HEMETAJIBI U KX
COCTUHCHHUS

03.02.2027

https://m.edsoo.ru/
Y8B8R2E1J

40

Kontponbhas padota Ne3
o TeMe «BaxkHemme
HEMETAIUIBI B BX
COCTMHCHHS

08.02.2027

https://m.edsoo.ru/
K1E4WS5F5D

41

OOm1as xapakTepucTHKa
XUMHUYECKUX JIEMEHTOB —
MeTauloB. Merayuaeckas
CBSI3b U METAJJINYECKast
KPUCTAJUINYECKasl PELIETKA.
du3nvecKre CBOMCTBA
METaJIJIOB

10.02.2027

https://m.edsoo.ru/
Q5M8X3Z6L

42

XHUMHYECKHE CBOMCTBA
MECTAaJIJIOB.
DNEeKTPOXUMHUUECKUH PsijT
HaIPSHKEHUN METaJlIOB

15.02.2027

https://m.edsoo.ru/
M7G0F6W6K

43

OO6mrue crmocoobl
HO.Hy‘-ICHI/IH MCTAJIJIIOB.
CHJIaBbI. BBI‘II/ICJICHI/IH 110
ypaBHCHI/IHM XUMHNYCCKUX
peaKkuuii, €CJId OJUH U3
pEareHTOB COACPIKUT

17.02.2027

https://m.edsoo.ru/
F9S7U4G5C
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ITonsiTue 0 KOppO3UU
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44 METAILTOR 24.02.2027 U4T6BSL6C
https://m.edsoo.ru/
45 [lleno4ynbIe METAIIIBI 01.03.2027 ESNOF6HTA
Oxcupl ¥ THAPOKCUBI https://m.edsoo.ru/
46 03.03.2027
HaTpUs U KaIus SF4A870U
47 meHOqugeMeHBHLfe 10.03.2027 https://m.edsoo.ru/
MeTaﬂjsz — KaJIbLIMH | .03. ROGAIDLSS
MarHui
Baxneiiniie coeTuHEHUS https://m.edsoo.ru/
48 - 15.03.2027 BSB6SOF6R
O06001IeHE U https://m.edsoo.ru/
49 17.03.2027
cHUCTEMAaTH3aIns 3HAaHUH Z8S2E1Y6W
JKécTkoCcTh BOABI B https://m.edsoo.ru/
50 22.03.2027
CrocoObI €€ yCTpaHeHUs U4F1V1P9K
[IpakTuueckas padota Ne 6 httos//med /
e ps://m.edsoo.ru
51 10 TEME )K?CTKOCTB BOJBI 24.03.2027 TEEOUIIZW
U METO/bl €€ ycTpaHeHus"
. https://m.edsoo.ru/
52 AmoMuHAN 05.04.2027 02U1T4S00
53 AmM@oTepHble cCBOWCTBA 07.04.2027 https://m.edsoo.ru/
OKCHJia ¥ TUAPOKCUIA T77619U3S
https://m.edsoo.ru/
54 Keineszo 12.04.2027 DROKACOE
55 OKCHJIBI, THAPOKCH/IBI 1 14.04.2027 https://m.edsoo.ru/
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conu xenesa (I1) u xxenesza
(111)

U2B913V0Q

56

O0600111EH1E U
cUucTeEMAaTHU3aug 3HaAaHUU

19.04.2027

https://m.edsoo.ru/
W6NOHSL7X

57

ITpakTryeckas padora Ne 7.

Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4
o TeMe «BaxkHeinme
METaJlJIbl U UX
COCIMHCHHUS)

21.04.2027

https://m.edsoo.ru/
JIMAT7L4X

58

Breraucnenus 1o
YpaBHEHHUSAM XUMHUYECKHUX
peakiuii, ecu OJIUH U3
peareHToB J1aH B U30BITKE
WJIU COJIEP>KUT MPUMECH.
Breraucnenuns MmaccoBoi
JIOJIA BBIXOJ1a TTPOJTyKTa
peakuuu

26.04.2027

https://m.edsoo.ru/
F2G0O1Y0OK

59

O0600111EH1E U
CHUCTEMATHU3ALUS 3HAHUI

28.04.2027

https://m.edsoo.ru/
WOIOFSE9LSN

60

Kontponbnas padora No4
o TeMe «Baxuerue
METaJIJIbl U UX
COCTUHEHHUS

05.05.2027

https://m.edsoo.ru/
FIEOK9H7N

61

BeniectBa u maTepuaisl B
IIOBCEIHEBHOM KU3HU
yeJIoBeEKa

12.05.2027

https://m.edsoo.ru/
T4P9U7D4B
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62 XUMHUYECKOE 3arpsi3HEHUE

17.05.2027

https://m.edsoo.ru/

OKpY>Karolleu cpeibl COU700M3X
Ponb xumuu B perieHuun https://m.edsoo.ru/
63 1 19.05.2027
HKOJIOTHUECKUX MPobIIeM K9X9A8TOM
PesepBHBIi yPOK.
https://m.edsoo.ru/
64 | OO6oO6uenue u ) 1 24.05.2027 TSK5V613C
CUCTEMAaTH3alNsl 3HAHUH
Pe3epBHbIit ypoK.
https://m.edsoo.ru/
65 O06001IEeH e U 1 26.05.2027 ps://m.edsoo.ru

cUCTeMaTHu3aIus 3HaHU

Y2B8C4H2E

Pe3epBHbIil ypoK.
66 O06001IeHNE U
cucTeMaTH3alis 3HaHUH

https://m.edsoo.ru/
B3PIR2T3V

67 | WTOroBbIil ypoK.

68 | IloBTopenue.

69

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

69
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI TPOT'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI OCBOEHHS] OCHOBHOI 00pa3oB
NpoBepsieMoro
OCHOBHOI0 00111er0 00pa30BaHUA
pe3yJbTara

1

ITo Teme: «IlepBoHaYanbHBIE XUMUYECKUE TIOHITHUSD)

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHSITHH: aTOM, MOJIEKYyJa,
BEIIIECTBO, CJIO)KHOE BEILIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOIHAS
aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIEeCTBA, MOJb, MO
XUMHYECKOTO AJIEMEHTAa B COEIMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKas pe
peaklMu COCAMHEHUS, PEaKIMU Pa3JIOKCHHUsS, PEaKIUH 3aMEIICHUS
SHIOTEPMUYECKUE PEAKINH, TEIUIOBOM 3P dEeKT peakuu, pacTBOpP, Macco

KOHIIEHTpALUs1) B pacTBOpPE

HUITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U pume

1.2 BEILIECTB U UX MPEBPAILICHUI
13 HCITOJIB30BaTh XMUMHYECKYI0 CHUMBOJIMKY JIJISi COCTaBIICHHUS (DOpPMYJ Bel]
. peaxkuuii
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MMOCTOSIHCTBA
' y4eHus, 3aKoHa ABOraapo
1.5 OTIPEICTIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHUSIX
L6 KJIacCU(PHUITMPOBATh XUMHYECKUE Peakluu (110 YUCITY U COCTaBY y4acTB
' TerIoBoMY 3P (HeKTy)
1.7 BBIYHCIIATH OTHOCUTENILHYIO MOJIEKYJISIPHYIO X MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISATH MACCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 10 (DOpMyIie CoeTuHE
1.9 BBIYHCJISITH MAaCCOBYIO JIOJIO BEIIIECTBA B pACTBOPE

1.10

MNPUMCHATE CCTCCTBCHHOHAYYHBIC MCTOABLI IIO3HAHUA — Ha6J'IIO)IeHI/Ie

HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH )




ITo Teme: «BaxkHeime npeACTaBUTENN HEOPTaHUYECKHUX BEILIECTBY»

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




9 KUIIACC

Kon nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUsI OCHOBHOI 00pa3
OCHOBHOTIO 00111er0 00pa30BaHus

1

IIo Teme: «BeliecTBO U XUMHUYECKas pcaKkuus»

1.1

PACKpbIBATh CMBICII OCHOBHBLIX XHMHUUYCCKHUX TTOHSATHUH: pacTBop,
OJICKTPOJUTHYCCKAsA AUCCoLMaliusia, p€akKiiuu HOHHOI'O O6MeHa, KaTajJin
O6paTI/IMI>Ie nu H606paTI/IMHe pcakuuu, OKHCIHUTCIbHOBOCCTAHOBUT!
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJIJIOTPOIHA, aM
(KOB&J’ICHTH&H, HOHHas, MeTaJ’IJ’II/I‘IeCKaﬂ), KpUCTaJJLIMUCCKasd peméTKa,

peakiuu

1.2

WITIOCTPHUPOBATH B3aUMOCBA3bL OCHOBHBIX XHMHWYCCKHUX MOHATHH U

OIMMCaHNHM BCUICCTB U UX HpeBpaIHeHPII;’I

1.3

COCTAaBJISITb YPAaBHCHUA BHCKTpOHHTquCKOﬁ Jucconanum KHUCJIOT,

COKpalI¢HHbIC YPaBHEHUS PeaklUuii HOHHOTO OOMeHa

1.4

PaCKpbIBaThb CYHIHOCTL OKHCIWUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAKIL

QJICKTPOHHOTI'O OajaHca 3THX peaKI_II/Iﬁ

1.5

MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIHH

ITo Temam: «HeMeTanmabl M UX CoeqUHEHUS» U « MeTallibl U UX COSNHE

2.1

XapaKTCpPU3oBaTh (OHI/ICBIBaTB) O6H.II/IC u CHCI_[I/I(I)I/I"ICCKI/IG XHUMHUYCCKUC
BCIICCTB, MOATBCPKAAsA OIMMCAHNUC IMTPUMEPaAMU MOJICKYJIAPHBIX U HOHHb

XUMHNYCCKHUX peaKI_lI/Iﬁ

2.2

COCTaBJIAATh YpaBHCHUA peaKuHﬁ, IMOATBEPKAAIOIMIUX CYHICCTBOBAHU

BCIICCTBAMHU pPaA3JINYHBIX KJIaCCOB

23

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX CTpPOC

XUMHNYCCKHUX HpeBpaH_IeHI/Iﬁ B PAa3JIMYHBIX YCIOBHUAX

2.4

CJICAOBATh IpaBUJIaM I1O0JIb30BAHU XUMHUYECKOU HOCY,HOI}'I u na6opaTo
IpaBUJIaM 06paIIICHI/I$I C BCHICCTBAMH B COOTBECTCTBUU C MHCTPYKIHUAMU
XUMHUYCCKHX OIIBITOB IO IMOJYYCHUIO H C06I/IpaHI/IIO Fa3006p33HBIX BC

rasa)

2.5

MPOBOJIUTH PEAKIIMHU, TOATBEP)KIAIOIINE KAaueCTBEHHBIM COCTaB pa3




OTBITHBIM MYyTEM XJIOpUA-, OpoMua, nomua, kapoonar, docdar, cui
KaTHOHBl aMMOHHS, HWOHBI HM3YYCHHBIX METAUIOB, MPUCYTCTBY

HCOPTraHNYCCKUX BCIICCTB

3 [To Teme: «XuMuUs U OKPYIKaAOIIAsL Cpeay
3.1 PAaCKpBIBAaTh CMBICI OCHOBHBIX xuMuueckux nonsatui: I1/IK Bemecrtsa;
IIPUMEHATh OCHOBHBIE OIEpalli MBICIUTEIBHON JACSITEIBHOCTH —
32 0000111eH1e, CUCTEMATHU3aLUIO, BbISIBIEHUE MPUYUHHO-CIIEICTBEHHBIX

BCIICCTB U XUMHUYCCKUX peaKum"I; C€CTCCTBCHHOHAYYHBIC MCTOAbI ITIO3H

MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeasbHbIM U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HepBOHaLIaJ'II)HBIG XUMHNYECKHUEC ITOHATHA

1.1

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

BCIICCTB. ArperaTHoe COCTOSAHHUE BCIICCTB

1.2

IlonsTrue o MeTogax MO3HAHUS B XUMHHU. YHCTEIE BEIIECTBA U CMECH. CnocoObl pas

1.3

ATOMBEI U MOJICKYIJIBI. Xumudeckue 351eMeHThl. CUMBOJIBI XUMHUYECKUX 2JIEMEHTOB.

ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumuuaeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJIApHas mMacca. Maccosa

COCAMHCHNHN

1.5

KomnuectBo BemectBa. Monb. Mousipaas Macca. B3auMoCBsI3b KOJTMYECTBA, MAacC

BerecTBa. Pacuérel mo hopmynamMm XMMHYECKHX COEAMHEHHH

1.6

du3znueckrue U XUMHUYECKHUE SBICHHUSA. XUMHUUYECKas pcaknuus u ec IIPpU3HAKH. 3ak

Xumnyeckue ypaBHeHus. Kitaccupukanys XuMHUUEeCKUX peakuil (CoeTuHeHus, pa3

1.7

XUMHYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOU MOCYA0H, C TIpaBuiIamMu pad
oOpamieHuss ¢ J1a0OpaTOpPHBIM OOOpYAOBAaHHEM, H3y4YeHHE M OmucaHue ¢
HEOPraHMYECKUX BEIIECTB, HAOMOeHNEe (U3NIECKUX (TUIaBJICHHE BOCKA, TAsTHUE JIb
KAIIEHWE W KOHJEHCAlMsl BOABI) M XHMHUYECKUX (TOpPEHHE CBEUYH, IMPOK
B3aMMOJICIICTBHE Mea C KHCIOTOM) sIBICHWN, HAOJIOJEHHWE U ONHUCAHHE TPHU3
peakmuii (pa3joKeHHue caxapa, B3aUMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPUIOM

meau(Il) mpu HarpeBanuu, B3auMozeicTBue xeine3a ¢ pactBopom conu menu(ll),
cMmecei! (¢ TOMOIIbI0 MaruuTa, pUJIbTPOBaHKE, BBIMTAPUBAHUE, TUCTHILISALMS, XpOMa
MOBApEHHOW CONM, HAONIOJIEHUE U OINUCAHUE PE3yJbTAaTOB IMPOBEICHUS OIb

COXPAaHEHHUS MAcCChl, CO3JaHUE MOJIEIEN MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3myxa. Kucimopom — 31€MeHT U MpOCTOe Belle
npupojie, hpu3nuecKue U XUuMHUYecKe cBoiicTBa (peakuuu ropenus). Okcunsl. [Ip

NOJYYEHHUs] KHUCIOpOJa B J1a0OpaTopuu M NPOMBIILICHHOCTH. KpyroBopor k




QIOTPOTHAS MOIU(PHUKAIMS KHCIOPOAA

2.2

TeroBoil 3PPEeKT XUMHUECKON peaKIUH, TEPMOXUMHUYECKHE YpaBHEHUS, IK30-

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

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

2.5

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HachlmeHHB
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

du3nuecKre U XUMHUYECKHE CBOMCTBA OCHOBaHMM. [lonydeHne ocHOBaHUMI

2.8

Kucnotsl. Knaccugpukanus kucnor. Homenkmarypa kucinor. Ousndeckue 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

TUAPOKCHJIBI

3.2

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

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

3JIEMEHTA 10 €ro NonoxeHuro B Ilepuoanueckoii cucreme [[.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

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

BeniecTBo 1 XumMmudeckas peaKnusi. HOBTOpeHI/IC

1.1

Ilepnoanueckuii 3akoH. Ilepuoauyeckas cucrema XUMU4YeCKUX diaeMeHToB JI.M.
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XMMHUYECKHX 3JIEMEHTOB TMEPBBIX TPEX

COC,Z[I/IHGHI/Iﬁ B COOTBECTCTBHHU C ITOJIOKCHUEM JJICMCHTOB B HCpI/IO,I[H‘IeCKOfI CHUCTEM

1.2

CrpoeHne BelecTBa: BUbl XUMUYECKOU CBSI3U. THIIBI KPUCTANIMYECKUX PEHIETOK,
OT TUIA KPUCTAIUTMYECKON PEETKH U BUAa XUMUYECKOH cBsi3u. Kitaccudukanus u
BEIIECTB (MEXyHapoaHas U TpUBHAJIbHAs1). XUMUYECKHE CBOICTBA BELECTB, OTH

HCOPTaHUYCCKUX COGHHHGHHﬁ, 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, amnorponnsie 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. [IpobiemMpl 6€301acHOro UCIOIb30BaHUSI CTPOUTEIBHBIX MAaTEPUAIIOB

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 U XUMUYECKHE CBOWCTBa MeTauioB. OOmue 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 XMMHYECKHE 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. Pusznueckue u

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

3.5

AmomuHui: nonoxenue B llepmoauueckoll cucreMe XUMHYECKHX 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,

xenesa(Ill), ux cocras, CBOMCTBA U OTyYEHUE

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 XECTKOM BOJIBI; MPOIIECCa TOPEHUS Kelie3a B KUCIOpojae (BO3MOXKHO UC
MPU3HAKOB MPOTEKaHMs KaueCTBEHHBIX peaKlMii Ha HOHBI (MarHus, KajibIIWs,

sxkenesa(lll), meau(Il); nabmrogeHue M ONMHMCAHHE MPOLECCOB OKpAIIMBAHUS IJ1a
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

Kon nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOro
o0pa3oBaTe/ibHOI NPOrpaMMBbl OCHOBHOTI'0 00111er0 00pa30BaHMs HA

1

Hp CACTaBJICHUC!:

1.1

0 II03HABAaEMOCTH SIBJICHHUM npupoAbl, NMOHUMAaHHUC O0OBEKTHBHOM 3HA
HAaYKH KaK obOnacTu COBpPEMEHHOT'O €CTCCTBO3HAHU A, KOMIIOHCHTA O6HI
ACATCIIBHOCTU UYCJIIOBCKA B YCIIOBUAX COBPEMCHHOI'O O6H.I€CTB&; IIOH

JIPYTUX €CTECTBEHHBIX HayK

1.2

0 HAYYHBIX MCTOJAaX IO3HAHUSA, B TOM YHCIC ISKCIICPUMCHTAIBHBIX
HUCCIICAOBAHUA BCHICCTB U HU3YUCHHUA XHUMHUUYCCKHUX peaKHHﬁ; YMCHHC

OOBSICHEHUSI CTPOCHHSI AaTOMOB U MOJIEKYJT

1.3

0 cdepax mnpoPeCcCHOHATHHONH JEATEIHHOCTH, CBS3aHHBIX C
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIDKCHHSAX XUMHUYECKOHW HayKH,
paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oyaymieil mpogeccruoHanbH
OCO3HAHHBIA BBHIOOP XWMHH KakK MPO(WIBHOTO TpeaAMeTa TpU Iepe

o01ero o6pazoBaHus

BnageHue cucreMoil XMMHUYECKHX 3HAHUHA U YMCHHUEC NPUMCHATL CH

KOTOpas BKIIIOYACT:

2.1

BaXHEHIE XUMHUUYECKHE MOHATHS: XUMHUYSCKHH 3JIEMEHT, aTOM, MOJI
CIIO’KHOE BEIIECTBO, OJHOPOAHAS U HEOJHOPOAHAS! CMECh, OTHOCHTENIBH
MAacchl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAas Macca, MOJIIPHBI
OCHOBaHHUE, CONb (CpemHss), XUMHYECKas PEeaKUus, PEeaKHu COEIUH
peakuuu 3aMeIlIeHMs, peakuuu oOMeHa, TemyioBoi 3¢ddexT peakunu
peakuu, pacTBOp, MaccoBas 0N XMMHUYECKOTO 3JIEMEHTa B COe
NPOLIEHTHAs! KOHLIEHTPALMs BEILECTBA B PACTBOpPE, SAAPO aToMa, 3JIEKTP
opOuTamb,  paguMyc — aroMa,  BAJIEHTHOCTb, CTEHNEHb  OKHCIIC
ANIEKTPOOTPULIATEIBHOCT, MOJSApHAsT ¥ HENOJApHAs KOBAJICHTH
MCTAJINIMYCCKAA CBA3b, KPUCTAIIINYCCKAA pem'e'TKa (aTOMHaSI, HOHHasA, M€

HNOH, KaTHOH, AaHMOH, OJJICKTPOJIUT W HCEOJICKTPOJIUT, SJICKTPOJIHUTHYC




HOHHOI'O O6M€Ha, OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIMHU, OKH
OKHCJICHUC W BOCCTAHOBJICHUC, JJICKTPOJIU3, XUMHYCCKOC PAaBHOBCCHUC,

peakuuu, CKOpOCTb XMMUYECKON peakiuu, karanusarop, [IJIK, koppo3us

2.2

OCHOBOIIOJIAararomue 3aKOHbI XHMHHU: 3dKOH COXpaHCHHA MAacCCHI,

MeneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo
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TCOPHUU XUMHUHU: aTOMHO-MOJICKYJIAPHAA TCOPUA, TCOPUA SJICKTPOJIUTHIC

Bnagenue ocHoBaMHM XUMHYECKOM I'PaMOTHOCTH, BKJIFOYAIOIIEH

3.1

yMEHHE MPaBUIHHO UCTOIh30BaTh M3yUEHHBIC BEIIECTBA U MaTEpUaIbl
YAOOpEHUs, METAJUTBI ¥ CIUIABHI, IPOAYKTHI MIEPEPaAOOTKHA MPUPOTHBIX
(yrns, mpupogHOTO rasza, He)TH) B OBITY, CEIIbCKOM XO3SHCTBE, Ha

3HAYEHUS KUPOB, OCITKOB, YIJIEBOJOB NIl OpraHW3Ma YeJIOBEKa; YMEH

BCIICCTB U XUMHUYCCKUX IMPOLECCOB HA OpraHrU3M 4YC€JIOBCKA U OKPYKaAIO

3.2

yMEHHE UHTErPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUAMHU JPYTUX yueod

33

HaJINn4uc OIIbITa pa6OTH C pa3/INdYHbIMHU UCTOYHHUKAMHU I/IH(l)OpMaI_II/II/I II

HOMyJIsIpHAs JIUTEpaTypa, CJI0BapH, CIIPAaBOUHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHHWBATh MH(OPMAIMIO O BEIIECTBaX, MX Ipe

MPUMEHEHNU U YMEHHUE UCTIOIb30BaTh €€ /I pelieHusl yueOHO-TI03HAaB

Branenne ocHoBaMU MOHATUWHOIO ammapara U CUMBOJIMYECKOTO SI3b
dbopMyJl HEOPraHWYECKHUX BEIIECTB, YPABHCHUU XHUMHUYECKHX pPeaK

HomeHkatypsl (IUPAC u TpuBHanbHON)

YMeHne OOBIACHATH CBsA3b IOJIOKEHUs dieMeHTa B Ilepuonmueck
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XHMHUYECKUX IJIEMEHTOB (COCTaB
JIEKTPOHOB), PACIHpPEAEICHUEM DJIEKTPOHOB IO JHEPreTUYECKUM Yp

MEepruoa0B, KaJlus U KaJIbIIUA

[IpeacraBienue o NepUOIUYECKON 3aBUCUMOCTU CBOMCTB XUMHUYECKH
AIEKTPOOTPHUIATEIIBHOCTE), TPOCTBHIX M CJIOXHBIX BEIIECTB OT
[Teproanueckoit cucteme (B MallbIX MEPHOJAX M TJIaBHBIX MOJrpyMIa

aToMa

YMmenue knaccuuuupoBarh:

7.1

XUMHNUYECCKHE 3JIEMCHTbBI

7.2

HEOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHYECKNEC pCaKIn




YMeHHe onpenesnsirTh:

8.1 BAJICHTHOCTH U CTETICHb OKUCJICHUSI XUMUYECKUX DJIEMEHTOB, 3apsi]l MOH
8.2 BHJT XUMUYECKOH CBS3U U THUIl KPUCTAIIMYECKON CTPYKTYPBI B COEMHE
8.3 XapaKTeP Cpebl B BOJIHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHM )
8.4 OKHCJIUTENIb 1 BOCCTAHOBUTEb
9 YMeHne xapakTepru3oBath (U3MYECKHE U XUMUYECKHE CBOMCTBA!
91 MIPOCTHIX BEILECTB (KUCIOPOA, 030H, BOJIOPOA, IpaduT, aama3, KpeMHU
' HATpUH, KalIuil, MarHUi, KaJIbLIUMA, aTFOMUHHM, KEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PACTBOPOB (BOJ
97 CEpPOBOAOPO, OKCUIBI U TUAPOKCUILI MeTaiuioB [-IIA rpynm, anroMuH
' (IT u III), oxcuast yraepona (I u IV), kpemuus (IV), azora u docdo
CepHHUCTAs, CepHasi, a30TUCTas, a30THas, pochopHasi, yroibHas, KpeMH
MIPOTHO3UPOBATh U XapaKTEpPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCT
9.3 MPUMEHEHHE BEUIECTB B 3aBHCUMOCTH OT HX CBOMCTB, BO3MOXHOC
MIPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX
10 YMeHue coCTaBIISITh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHHS PEaKIUil, B T
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKUCJIUTEJIbHO-BOCCTAHOBUTEJIBHBIX PEaKIU
10.3 WTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB (TPYII)
10.4 MOATBEPKIAIOIINX TEHETHUECKYIO B3aMMOCBSI3b MEX/1y HUMU
11 YMeHure BRIYUCIATH (IPOBOAUTH PACUETHI):
1 OTHOCUTEJIbHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB, Ma
' 3JIeMEHTa B COCIMHCHUH
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00bEM ra3oB
114 M0 YPaBHEHUSIM XUMUYECKUX PEaKIUil 1 HAXOIUTh KOJIMYECTBO BELIECT
. WJIU TPOJYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH HAYYHOTO TIO3HaHUs (HaOJIIO/IECHUE,
12.1 MOJCIIMPOBAHNE) TMPHU HM3YYCHUH BEIIECTB W XUMHYECKHX SIBIICHUN
poOJIeMy U MPEUIOKUT MyTH €€ pereHus
12.2 0e30MmacHOil pabOThl C XUMHYECKHMH BEIIECTBAMH, XUMHUYECKOU




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

B3aHMOHeﬁCTBHH KHCJIOT € MCTaJUIaMH, OKCHIaMH MCTAJIJIOB, PACTBO
OCHOBaHHUAMHU, COJIAMU; TOJTYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ; B

APYTUM U3 pacTBOpa COJIM; UCCiIeI0BaHUE aM(POTEPHBIX CBONCTB TUIPO

13.7

pEIIeHNEe DKCIEPUMEHTANBHBIX 3amad 1o TemaMm: «OCHOBHBIE
COEIMHEHMI»; «DNEKTpOoIUTHYECKas Auccouuanusy; «Baxneilne 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

HpOBepHeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJ'ILHBIe XUMHUUYCCKUC ITOHATHA

1.1

UYuctele BemecTBa U cMecu. CrocoObl pa3aeneHus cMecei

1.2

ATOMEI U MOJICKYIJIBI. Xumuueckue 35eMeHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB. HpO

1.3

Xumuueckast popmyna. BaleHTHOCTh aTOMOB XUMHUUECKUX JIeMEHTOB. CTeTeHb OKUCIT

1.4

3ak0oH IIOCTOSHCTBA cocTaBa BemecTB. OrHOcCUTENbHAd aromMHas Macca. OTHOCH

MaccoBas JO0JII XUMHUYCCKOI'O 3JICMCHTAa B COCIMHCHHUHN

1.5

KonnyecTBo BemectBa. Moabs. ModsipHast Macca. MoJisipHbIi 00BEM Ta30B. B3anmocs

CTPYKTYPHBIX €JUHUI] BELIECTBA

1.6

dusznueckrue U XUMUYECKHUE SBJICHMS. XUMHUYECKash peakius U e€ MpU3HAKHU. 3aKO

XUMUYeCcKHe ypaBHEHHUS

[Tepuonuueckuii 3akoH u I[lepuoanueckas cucteMa Xxumuieckux neMmenToB .M. Men

2.1

[Iepuonnueckuii 3akoH. Ilepuoguueckas cucreMa xumuuyeckux sneMeHtoB J[.M. Me

@U3NYECKUI CMBICI IOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AIEMEHTA

2.2

Crpoenue atromoB. CocTaB aTOMHBIX siiep. M3oronbl. DnekTpoHbl. CTpoeHUE 3IEKTPO

20 xumuyeckux 3eMeHToB Ilepuoaunueckoii cuctemsl .M. MenneneeBa
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3aKOHOMepHOCTI/I B U3MEHEHUH CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBLIX TpéX nepu

aTOMOB, JIEKTPOOTPUIIATEILHOCTH, METAJUTMUECKUX U HEMETAINTMYECKUX CBOMCTB) U U

ITOJIOKCHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CTpOGHI/IC BCIICCTBA

3.1

Xumudeckas cBs3b. KoBaneHTHas (HOJ'IHpHaH u HeHOJ'ISIpHaH) CBA3b. QHGKTpOOTpI/IHaTe

HNonnag cBa3s. MeTajuinueckast CBSI3b

3.2

Tunsl KpucTanIU4ecKUX pemeéToK (aTOMHAas, MOHHAs, MeTaJJIM4ecKas), 3aBUCHUMOC

KpHCTaHHH‘{CCKOﬁ peI_HéTKI/I Hu BUAA XHUMHYECKOM CBSI3U

Baxneiimniue MMPEACTAaBUTECIIN HCOPTraHNYCCKHUX BCIICCTB. HemeTtannsl 1 ux coeIMHEHMS.

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX COEAMHEHUM: OKCUIOB (CoIeo0p

ampoTepHbie) U  HecojeoOpasyromiue; OCHOBaHMM  (METOYM U HEPACTBO

(KHCJ’IOpOI[COI[Cp)KaH_II/Ie n 6eCKI/ICJ'I0p0,I[HBIe, OAHOOCHOBHBIC 1 MHOFOOCHOBHBIG); COJIC




®Ou3nyueckue M XMMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMETAJIJIOB: BOAOpPO/JA,

2 dbocdopa, yriepona, KpeMHH

43 dusznueckue M XMMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-METAJUIOB: JIUTUSA, HATP
‘ ATIOMUHMSL, Kee3a. DIEeKTPOXUMUUECKUN psijl HallpsHKEHUH METalIoB

a4 dusnyeckue M XHUMHUYECKHE CBOMCTBa BOJOPOAHBIX COEAMHEHHUN 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 cpenbl (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 ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






