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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o XMMHHM Ha YPOBHE OCHOBHOI'O 00IIIEro oOpa30BaHus COCTaBJIEHA Ha
OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHONW MPOrpaMMbl
OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takxe Ha OCHOBE
benepabHON pabouel mporpaMMbl BOCIUTAHUS U ¢ YIETOM KOHIIETIUHN MTPETOIaBaHMs
y4yeOHOro Tmpeamera «XuMus» B oOpa3oBaTeIbHBIX oOpraHuzanusx Poccuiickoit
denepanum.

[Iporpamma o xumMuu Ia€T MpeACTABICHHUE O LENsIX, 00IIel cTpaTeru 00yyeHus,
BOCIIUTAHUA W Pa3BUTHS OOydYaOIMXCA CpPEACTBAMU  y4eOHOTO TpeIMeTa,
yCTaHaBIMBAaeT  00s3aTENIbHOE  NPEIMETHOE  COJAEpKaHME,  IpeaycMaTpUBaeT
pacrpeneneHue €ero mno KiaccaM M CTPYKTYpUPOBAHME IO pa3fenaM U TeMam
MpOTpaMMbl O  XMMHUHM, ONPEAEISIET  KOJWYECTBEHHbIE U KAYECTBEHHBIC
XapaKTePUCTUKHU COAEPKaHUs, PEKOMEHAYEMYIO MTOCIEA0BATEILHOCTh U3YUCHUSI XUMUH
C Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTHKH Y4eOHOTO TpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH OO0YyYalOIUXCs, OMPENesieT BO3MOXKHOCTH TpeaMeTa s
peanuzanuu  TpeOOBaHM K pe3yJbTaTaM OCBOCHUSI OCHOBHOW 0OOpa3oBaTeIbHOM
porpaMMbl Ha YpPOBHE OCHOBHOIO oOIIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbTaTaM OOydYeHHs] XMMUU Ha YpPOBHE IIeJed M3ydeHUs MpeaMeTa W OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIILHON ESITEIbHOCTH 00YUYaroIIerocs M0 OCBOSHUIO y4eOHOTO
COJIEp/KAHMUS.

3HaHWMEe XHUMHUM CIY>KUT OCHOBOM 1t (OPMHUpPOBAHMS  MHUPOBO33PEHUS
oOydaromierocsi, €ro NnpeACTaBiIeHUl 0 MaTepUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UTrparoT HopMuUpyeMble XUMUEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00
HBOJTFOIIMN BEIIECTB B MPUPOJIC, O MyTIX PEIICHUS TIO0AThHBIX MPOOJIEM YCTOWIUBOTO
Pa3BUTHSL YEJIOBEUECTBA — CBHIPbEBOM, DHEPrETUUECKOM, MUIIEBOM U SKOJOTHYECKOU
0€30I1aCHOCTH, MPOOJIEM 3/IPaBOOXPAHCHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peaM3aii BO3MOKHOCTEH i CaMOpa3BUTUSA U (POpMUpOBaHUS
KYJIbTYPbI IMYHOCTH, €€ 001Iel 1 (yHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJIaJ B (OpMUPOBAHHE MBILIUIEHUS U TBOPUYECKHX CIOCOOHOCTEN
oOydJaronmxcsi,  HaBBIKOB ~ MX  CaMOCTOSITENIbHOW  y4eOHOM  JesTeNbHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIAEAOBATEIIbCKUX  yMEHHH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B MPOPECCUOHAIBHON ACATEIHHOCTH;

3HAKOMHUT €O CHEeHU(PUKOH HAYYHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJOCTHOTO B3IUISIIA HAa €AUHCTBO IPUPOJBI M YEJIOBEKA, SBISETCA OTBETCTBEHHBIM
ATanoM B GOpMHUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYarOIIUXCS;

crnocoOcTByeT (OPMHUPOBAHHIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K MPUPOJAE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B 3IKOJIOTHYECKOE
o0pa3oBaHUE 00yJArOITUXCS.



JlanHple HampaBieHHs B OOYyYEHHHM XHUMHUU OOECHEUMBAIOTCS —CHEnu(pUKON
coJiepKaHusl yueOHOro MpeaMeTa, KOTOPBIN SBISETCS MeIarorn4eckKl alaliTuPOBAHHBIM
OTpakeHHeM 0a30BOI HAyKH XMMUU Ha OTMPEIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHUsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl TIE€PBOHAYANBHBIX TOHATUA XWMHUH, OCHOB
HEOPraHWYECKOM XMMHUU M HEKOTOPBIX OTIAEIbHBIX 3HAUMMBIX MOHSATUN OPraHHUYECKON
XUMHUHU.

CtpykTypa coJepKaHHsi MporpaMMbl MO XHMHHM C(HOpPMUpOBaHAa Ha OCHOBE
CUCTEMHOro mnoaxona kK €€ wu3ydyeHuro. CopepkaHue CKIaAbIBAETCA W3 CHCTEMBI
HNOHATUA O XMMHUYECKOM JJIEMEHTE M BELIECTBE M CHCTEMBI NMOHATUA O XMMHUYECKOU
peakimu. O0e 3TM  CHCTEMbl CTPYKTYpHO  OpPraHM30BaHbl 10  MPUHIMILY
IIOCJIEIOBATEIbHOIO pa3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOM CBSI3U;

— IPEJCTAaBICHUN 00 3NEKTPOTUTHUECKON AUCCOIUAIINH BEILIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS pacCMaTPUBAIOTCSA Ha OCHOBE SMITMPHUYECKHU MOITYYEHHBIX
U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIbHO OT OJHOIO0 YPOBHS K
APYyroMy, BBITIOJIHAA (PYHKIMHU OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEMN MPAKTUYECKOT0 MPUMEHEHUS U MOJYyYEHUS U3yYaEMbIX BEILIECTB.

OcBoeHue mporpaMMbl 0 XMMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS
0 XHMHYECKOM COCTABJISIONICH HAy4YHOM KApPTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM
OPUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHHIO U METOAAaM MO3HAaHUS B
Hayke. V3ydyeHre XMMUU NMPOUCXOAUT C MPUBJIICUYEHUEM 3HAHUA U3 PaHEE M3YYEHHBIX
yueOHBIX mpeaMeToB: «Okpyxkaroumii Mupy», «buonorusa. 5—7 kinaccel» u «Pusuka. 7
KJIacC».

[Ipu u3ydeHUM XUMHUHM MPOUCXOTUT (HOPMHUPOBAHUE 3HAHMI OCHOB XUMHUYECKOM
HAayKH Kak OOJaCTHM COBPEMEHHOTO €CTECTBO3HAHHWSA, MPAKTUYECKOW NeATEIbHOCTH
YyeloBeKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. 3ajada y4eOHOTro
npeaMera COCTOMT B (POPMHUPOBAHUHU CUCTEMBl XUMHUYECKHX 3HAHMM — Ba)KHEHIINUX
(haKkTOB, TMOHSTHH, 3aKOHOB M TEOPETHUYECKUX IOJIOKEHUM, JOCTYIMHBIX 00O0OIIECHUIMA
MHPOBO33PEHYECKOTI0 XapaKTepa, s3blka HayKH, B MPUOOLIEHUU K HAYyYHBIM METOJIaM
MO3HAHUS TPU M3YYECHUHM BEIIECTB M XUMUYECKUX peakuuid, B (HOpMHUpOBAHUH U
pPa3BUTUHU TMO3HABATENbHBIX YMEHUN U UX NMPUMEHEHUH B y4eOHO-NO3HABATEIbHON U
y4eOHO-UCCIIEeI0BAaTEIbCKON  JCSATENbHOCTH, OCBOCHMHM  MpaBuUil  0€30MMaCHOI0
oOpalieHus ¢ BEIIeCTBaMHU B MMOBCEHEBHOM KU3HHU.

[Ipy u3yyeHUM XHMHM Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsl Ba)KHOE
3HaYeHHUe NMPUOOpENN TaKue 1eJd, KakK:



— (opmMupoBaHHE HHTEIUICKTyaJIbHO Pa3BUTOW JUYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPHHITHIO pELICHUl,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOYYCHHS HA CHUCTEMATHYECKOe MPUOOIICHHE 00yJaromuXcsl K
CaMOCTOSITENIbHOW TMO3HABATEIPHON JIEATEIHHOCTH, HAyYHBIM METOJaM TIO3HAHWS,
(GhOpMUPYIONUM MOTHUBAIIAIO ¥ PA3BUTHE CIIOCOOHOCTEH K XMUMHH;

— o0ecrnevyeHne YCIOBUH, CIOCOOCTBYIOUIMX MPHOOPETEHUIO O0YyYaroIIUMHUCS
OTIBITa Pa3HOOOPA3HOM ACSITENLHOCTH, TO3HAHUS U CAMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHITMH), WMEIOIUX YHHUBEPCATbHOE 3HAYCHUE IS Pa3IuIHBIX
BUJIOB JICSATEIBHOCTH;

—  ¢opmupoBanue 00meld  (QYHKIMOHATLHOM ©  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHI OOBSICHSITh U OICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa, UCTIONIB3Ysl 3HAHUS U OIBIT, MOTYYCHHbIE IPU U3YYCHUH XUMHUHU, IPUMEHATh UX
IIPH PEIICHUH TIPOOJIeM B TIOBCETHEBHOM KU3HU U TPYAOBOH IEATEIHHOCTH;

— ¢dopmupoBaHrE y 00YYAIOUUXCS TYMAHUCTUYECKUX OTHOIICHHH, MOHUMAaHUS
IIEHHOCTH XWUMHWYECKUX 3HAHUN IS BBIPAOOTKH HKOJOTHYECKH I1eJIeCO00pa3HOTO
MOBEJICHUS B OBITY M TPYJIOBOM JEATEIHLHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKPYKaroIIEW IPUPOJHOUN CPEIBL;

— pa3BUTHE MOTHBAIIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JATBHEHUIIIET0 00yUeHUSI.

OO1mee 9nca0 4acoB, OTBEAEHHBIX U1 M3YYCHHUS XMMHU Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJIIIO),
B 9 kJacce — 68 yacoB (2 "yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XUMUM B KU3HU YeJOBEKAa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsTHE O MeTOoAax Mo3HaHWs B XUMHH. UHCTbIe BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECEi.

ATOMBI W MOJIEKYJIbI. XHUMHUYECKHE »dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUSHUE.

Xumuueckas ¢opmysna. BajaeHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J10Jisi XUMUYECKOTO 3JIEMEHTa B
COEMHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHCHUMU.

duznyueckre U XMMUYECKUE SBJICHUS. XUMUYECKasi peakius U e€¢ MpU3HAKH.
3aKOH COXpaHEHHWs MacChl BEIECTB. XMMHUUYeCKHe ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX PEeaKlni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XHMHUYECKOHN IMOCY/IOH, MpaBujaMu paboThl B JIA0OpaTOpPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTOBAaHUEM, U3yUEHUE U OMHCAHUE
bu3nYecKuX CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HAOJIOJEHUE
busnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUC
MEJTHOU MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SIBJICHHM, HAOMIOACHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuid (pas3lioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, pasziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICHCTBHUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JEICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHLISAINSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
coiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTFOCTPUPYIOIIETO0 3aKOH COXPAHEHWSI MAcChl, CO3JaHHUE MOJeNIed MOJIeKYII
(IIapOCTEePKHEBBIX ).

Bakueiue npeacTaBUTE M HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 371€MEHT U MPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpOAE, (PU3MUYECKHEe U XUMHUYECKHE
cBoicTtBa (peakuuu ropenus). Oxcupabl. I[lpumenenune kuciopona. CrocoObl



MOJIyYeHHUST KHUCIopoAa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpyuieHue 030HOBOrO CIOS.

Bonmopon — anemenTt M mpocrtoe BemecTtBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucnoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUS.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusndeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XMMUYECKHE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KACIOPOAA B BO3AyXE, MOIYYECHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOI0IeHNE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHuE, pAaCIO3HABAHUE M H3y4YEHHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcuaoM meau (II)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieoBaHne 00pa3l0OB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIIOICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUWil HEUTpaJIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM K3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTnHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonnas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapakTepUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W mnpaktuku. . V. MeHneneeB — y4€HbIN U
IPaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHasi W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpUM W3YYCHUH XUMHAU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MIOHSITHH, TaK W TIOHATUH, SBJISIONIMXCSA CUCTEMHBIMHU IS OTICIBHBIX IMPEIMETOB
CCTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mme ecTeCTBEeHHO-HAYYHBIC MOHATHS: HAyYHBIH (pakT, rUIoTe3a, TeOpHs,
3aKOH, AaHaiW3, CHUHTE3, KiIacCuPpUKanus, TIEPUOANIYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHUE, MOJICITb, SIBIICHHE.

®dusnka: Marepus, aToM, D3JEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIIHU/I,
W30TOTBI, PAJMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKHHA 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PM3NUYCCKUE BETUYUHBI, CIHMHUIIBI
WU3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE371b1, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

I'eorpadus: armochepa, ruapocdepa, MHHEpaIbl, TOPHBIC TOPOJIHI,
I0JIC3HBIC UCKOITaeMbIe, TOTUIUBO, BOAHBIC PECYPCHI.

9 KJIACC

BeuecTBo M XUMHYECKasd peaKkus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalMsl, KalblUsd U HX
COCIMHEHMI B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XWMHUYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XMMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEAMHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanums XuMHUeCKUX peakiiil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUUU BEIIECTB, IO TEILNIOBOMY 3(PQeKTy, IOo
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHYECKUX peakuusx. [IoHATHE O rOMOreHHBIX M IeTepOTreHHBIX
peakumsx. Ilonsatue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. DakTopHI,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW PEAaKUMH M IO0JOKEHUE XUMHUYECKOTO
PaBHOBECHSL.



OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMH,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHOM peaKkiuu. CocraBiienue ypaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HCMHOJb30BAHUEM  METOJa
AIIEKTPOHHOTO OaiaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp quccouuanuiv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE M COKpalI€EHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHUYECKOU
nuccoruanyu. KauectseHHble peakunu Ha HOHBL. [IoHSATHE O rUapOIn3e CoNei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMETaOB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpHsi), UCCIIEIOBAHUE 3aBUCUMOCTHA CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DIECKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCA AUCCOUUALMU KHCJIOT, IIEJI0YE H COJEN
(BO3MOXXHO  HCMOJB30BAHME  BUJEO MAaTEPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuii HOHHOro  oOMeHa
(oOpazoBanue oOcaaka, BBIJIEJICHHE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakiuu pasfioKEHHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHUe
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmeTa/ibl U MX COeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMOJEICTBHE C MeETallaMH, HEMETaulaMH, IIeJo4YaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JleiicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxxHelmme XJIOpuapl U HUX
Hax0XJICHUE B TIPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne M (Pu3nyecKkue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CePhbl. AJUTOTPOITHBIE MOAU(BUKAIINN KUCIOPOIa
U cepbl. XuMuyeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3MUYECKUE U
XUMHYECKUEe CcBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Gu3MUeCKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
MPEACTaBUTENS Kijacca KHUCJIOT U cruenududeckrue). XUMHUYECKHUE PEaKInu,



JeKalge B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYeHHs] CEPHOM KHUCITOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha
cynb¢ar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeibl COCNUMHEHHSIMU cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue u xumMrdeckue cBorcTea. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XUuMUYECKHUE CBOMCTBA, MOJyueHue U npuMeHeHue. Conu aMMOHUS,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJlyueHue, (PUu3nueckue M XUMHUECKHE
CBOMiCTBa (00mIME Kak TMPEACTAaBUTENS Kiacca KUCIOT H  CHEIU(PUUYECKUE).
Hcnonp30BaHWE HUTPATOB M COJIEM aMMOHHMS B KauyeCTBE MHUHEpaIbHBIX
ya00peHuii. XMMHUECKOE 3arpsi3HEHUE OKPYKaIoIIe cpeibl COeTMHEHUSAMH a30Ta
(KUCTIOTHBIE JTOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEéMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, dhuzmUecKkne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue pocaToB B KAUYECTBE MUHEPATbHBIX YIOOPEHU.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTIEpPOHd,  aJUIOTPOIHbBIE
Moau(duUKalKMK, pPacIpoCTpaHEHHE B NPUPOJE, (PUINYECKHE U XHUMHUYECKHE
cBoiicTBa. Ancopomusi. KpyroBopot yriaepona B npupozae. OKCUIbl yriaepojaa, ux
du3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza rio0ampHOrO TMOTEIUICHUS KIWMaTa, MapHUKOBBIN
b dexT. YronpHas KUCIoTa U €€ COH, NX (PU3NIECKUE U XUMUYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHayanbHbIEe TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OEH3WH), UX POJb B OBITY W IPOMBIILICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poJiM B JKM3HM YeEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npumeHeHnue. CoenauHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX KCIOJIb30BAaHUE B



ObITy, B IPOMBILUICHHOCTU. BakHeWIlne CTpOUTENbHBIE MaTEepHalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBEJICHNE KAaueCTBEHHBIX PEAKINI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouie (PU3NYECKUEe M XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB M WX COEIMHEHUH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C oO0Opa3laMu XJIOPUIOB (TajJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJB30BaHUE
BUJICOMATEpHAIOB), HaOIIOICHHE TIpoliecca OOYIJIMBaHUs caxapa Mo JAeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIIEHHON CEpHOM KUCIIOTHI, MPOBEICHUE KAUYECTBEHHOM peakuu Ha CybQaT-
MOH W HaOJI0JIeHWE TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMU
cBOMicTBaMM a30Ta, (ochopa W MX coeNWHEHUH (BO3MOXHO HCIOJIb30BAHNE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, paclo3HaBaHWE€ U H3Y4YEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX PEeaKUuid Ha MOH aMMOHMS U QocdaT-uoOH U U3yuyeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BAaHUE BHJICOMATEPHUAIIOB), U3y4eHUE MOJIeJIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOrasa, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U M3yUYEHHE
CBOMCTB YIJIEKMCJIOTO ra3a, MPOBEICHUE KAUYECTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 o TeMe «BaxkHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUH
ux nonoxenus B llepmommyeckor cucreMe XuMUYECKMX dyeMmeHToB [J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTayuioB. MeTtauyeckas CBsA3b U
MEeTajuInyecKasi  KpuUcCTajuihueckass  pemérka.  DJEKTPOXMMUYECKHH  psin
HaIpsHKeHUH MeTauioB. U3nyeckrue U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
crnocoObl modydeHus: MerawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CrocoObl 3amuUThl WX OT Koppo3uu. CraBel (CTaib, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHUe B lleproguyeckoit cucteMe XUMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HaTpus U Kanus). OKcuiabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne 1Eeno4YHbIX METAUIOB M HUX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. Pu3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUS KalblUsg (OKCHHA, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0XKeHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3IIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BAHUE BHUACOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajablUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxeneza (II1), meau (11), HabmrogeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeuiecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3KO0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanm3anust MeXnpeaMETHBIX CBs3el NMPU W3YYeHUH XHMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MIOHSITHH, TaK W TIOHATUH, SBJISIONIMXCSA CUCTEMHBIMHU IS OTICIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOEHHE,
IKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPEHHE, MOJEIb, SIBICHUE, IapPHUKOBBINA
3 deKT, TEXHOJIOTUSI, MaTEPHUAITBI.

duszmka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJYIIPOBOJTHUKHU, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI W3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIHHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT O OBIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJAULIHUOHHBIMH POCCUHCKUMU
COIMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COITUAIM3AIUN O0YHYarOITUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUM W
paclIMpeHue ONbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACJIEOUI0, TTOHMMAaHHS 3HAYECHUS XUMHUYECKOM HAyKH B JKU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HMHQOpMaIuen o
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNIEOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAaX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOW YyYEeOHOW NESITENbHOCTH, TOTOBHOCTU
OIIEHMBAaTh CBOE TIOBEJICHHE U TMOCTYNKM CBOMX TOBAapHIE C MO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTAaBIISIIOLIUE
OCHOBY JJII NMOHUMAaHHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEICTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPUPOIBI, B3aWMOCBS3SIX YEJIIOBEKA C
IIPUPOIHOW CPENOH, O POJIM XUMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHWS HAOIIOJAEMBIX IMPOIECCOB W SIBICHHUM,
M03HABATENIbHOM, MH()OPMAIMOHHOM W YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHUI0O U TO3HAHMIO, JI0003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTP K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEeI0BATENbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEJICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3€MJIE, OCHOBE €€ CYyIIECTBOBAaHHUS, IOHMMAHNE LIEHHOCTH 3J0POBOTr0 U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
npaBuil 0€30MACHOIO MOBEIECHUS ITPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAKOIIMNX 340POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, JIs ITOBBIICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJO00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTel WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILIICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha



OCHOBE 3HAaHUU M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHON
HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphlE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

YMEHUSI MCMOJB30BATh NPHUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/ICIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH U1l KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHM,
yCTaHaBJIMBATh TMPUUYUHHO-CIICACTBEHHbBIE CBA3M MEXIY OOBEKTaMH H3YyYEHUS,
CTPOUTD JIOTUUECKHUE PACCYXKICHUSI (MHIYKTUBHbBIC, JEAYKTUBHBIEC, IO aHAJIIOTHH),
JIeJIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHHUE TMPUMEHSATH B TMPOIECCEe IO3HAHUS TOHATUA (NIpEAMETHbIE U
METanpeIMETHbIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMbIE B XUMUU,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMHYECKON PEaKIMK — MPU PeIIeHuH y4yeOHO-TI03HABaTeNIbHBIX 33]1a4, ¢ y4ETOM
ATUX MOJIECTBHBIX MPEJICTABICHUI BBISBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKHA W3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KayeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPTaHU3AlMU M TPOBEICHUIO
YUEHHYECKUX DJKCIEPUMEHTOB, YMEHHE HaOJIoAaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ysbTaT, GopMyarpoBaTh 0000IIEHUS U
BBIBOJIbI IO Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojieJIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM MPENICTABICHUS, MTOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JMUTeparypa XUMHUYECKOrOo COAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSATh Pa3InYHbIe METOJbl U 3alpOChl MPU MOUCKE M OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
o0JacT  HWCHOJB30BaHUs MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHMA,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHUS PA3TTUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmamu rpadyKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAIM3MPOBaTh B Ipolecce Yy4eOHOUH W
UCCIICIOBATENILCKON NEeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOUIEH MNPUPOAHON
Cpebl.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YueOHbIEe 1eiiCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juasora W (WIM) IUCKYCCHHU) IO
CylmecTBy  oOcyxJIaeMoill  TeMbl, (OPMYJIUpPOBATb CBOM  MPEIJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS IPEIJIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
JESTEIIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
PE3YNIbTATOB BBHIMIOJHEHHS] XMMHUYECKOTO dKCIIEpUMEHTa (71ab0paTOpHOTO OIbITa,
JabopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIILHON M HUCCIEIOBATENBCKONH  NIEATEIBHOCTH TPU  PEUICHUH
BO3HUKAIOIIMUX TPOOJeM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB W COTIACOBAHUS
no3uIuii (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYpMBbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryJsiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIBHO OMPEACNATh IENH IeSTEIBHOCTH, IJIaHHPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsT YUYECOHbIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asiBICHHOW IIEH, YMEHHE
WCITOJIH30BATh ¥ aHAM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUU 3aIaHUN.



HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouelt MporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIC OOYYaIOIMIMMHCS HAy4YHBIC 3HAHUS, YMEHUS W CIIOCOOBI
NEUCTBUN, CcHenupUIecKue I TpeAMETHOW o0mact «XUMHS», BUIBI
NEeATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHMS, €ro HWHTEpPIpETaluH,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

K xoHIy oOyuenus B 8 kyacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX MMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKUCJICHHS, XMMHUYECKasi peakius, KiaccupuKaius peakiuid: peaxiuu
COCIMHEHMS, PEAKIMH pa3JIOKEHUs, pEaKIMU 3aMEUICHUs, peaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeTIOBOW d3(DPEKT peakiuu,
AP0 aTOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJspHAas KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KaTUOH, aHUOH, PAcCTBOP, MAcCOBas JOJIs BEIIECTBa
(mpolieHTHAsl KOHIIEHTpAIus1) B pacTBOpPE;

e WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSTH ATH TIOHSTHS TIPY OMTUCAHUU BEIIECTB U UX MPEBpaICHUM;

e HCIMOJb30BaThb XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJIeHHS (HopmMys
BEILECTB U YPaBHEHUIN XUMHUECKUX PEAKIIHIL;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENeHb  OKWCIIGHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACcCy COEAUHEHUM MO
dbopmyiaMm, BHUJ XUMHYECKOM CBSI3M (KOBaJIGHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoyiokeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTajpo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabmuuHy0 ¢opmy Illepuomnyueckoit
CHUCTEMbl XHMHUYECKUX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)», Manbie u



OonbllIMe TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HUMEIOTCS B
tabnmune «llepuonnyeckas cuctema xumudeckux saemeHtoB [ .
MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjlipa, 00Ilee YUCIO IEKTPOHOB
U pacnpeereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peaknuu (M0 YHUCITy U COCTaBy YYACTBYIONIUX B PEAKIUU
BEILIECTB, MO TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBAThH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSd XUMHUYECKHX [MPEBpalleHU B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (dopmyie
COEIMHEHMSI, MaCCOBYIO JOJII0 BELIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

NPUMEHSATH OCHOBHBIE ONEpPAlUd MBICTUTEIbHONU J1€ITEIbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3alluio, KiIacCHU(UKAIIHIO,
BBISIBJICHUE TPUYMHHO-CJIICJACTBEHHBIX CBSI3€d — I M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJbI
NO3HAHUA — HAOJIIOICHHE, U3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN);

ClemoBaTh  MpaBWjaM  TOJb30BAHHMS ~ XUMHUYECKOW  TOCYAOH |
7abopaTopHBIM 000pYy/IOBaHWEM, a TakKXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BeIIECTB (BOAOpOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEIACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  OKCIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U JPYyTHe).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUIA:

pPaCKpBIBaTh CMBICI OCHOBHBIX XHWMHWYECKUX TIOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTUOH, AHHUOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHBb
OKHUCJICHUS, XUMUYECKast PEaKIUs, XUMUYECKasl CBS3b, TETIOBOU A (dEKT



peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOpP,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOIUTHYECKAs IHUCCOLMALMS, PEAaKIUd HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMHM, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAaHOBIICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
METAJIMYEeCKas), KpUCTAIMYECKass pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEAKUHH, TMPEIEIbHO JOMyCTHUMAas
koHueHTpanusa [1JIK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOJI30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJCHHS (HOPMYI
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

ONPEACIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K
onpeAenéHHOMY KIIACCy COEIMHEHU 1Mo ¢GopMysiaM, BHJI XUMUYECKOU
CBsI3U (KOBAJIEHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyrie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUYECKOU
PEIETKN KOHKPETHOTO BEIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoanueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpynma)» M «modouyHas
noarpynmna (b-rpynma)», manbie u OOJbIIHE MEPUOIBI, COOTHOCUTH
0003HaUYeHMsI, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsa sjpa, OOIIee YHUCIO OJJICKTPOHOB U
pacnpeneieHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIAaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBY YYAaCTBYIOIIMX B pPEaKIHH
BEIIECTB, N0 TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEUUUECKUE XUMHYECKHE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE



npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPAaBHEHUS DJEKTPOJUTUYECKOM JHCCOLMAIMUA  KHUCJIOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKIAIOIIMX CYIIECTBOBAaHUE
TEHETUYECKOU CBA3U MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX CTpPOECHUS,
BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX NPEBPALCHUN B Pa3IMYHBIX
YCJIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PeaKIuu;

coOogaTh  MOpaBuja  MOJb30BAaHUS  XUMHUYECKOM  mocyAol U
7a00paTOpHBIM  00OpPYNOBaHWEM, a TaKXe TMpaBWia OOpameHus ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKLIHUSIMH MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIIEKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKIUU, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwimkar-, cyibhar-, THIPOKCUJ-UOHBI,
KaTUOHBl aMMOHHMSI M HOHBl M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOLIWE B
BOJIHBIX PACTBOpPAX HEOPTAaHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHbBIE OIEpAIMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEeMATHU3alUI0, BBISBICHUE
MIPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JUJII U3YyYEHUS CBOWCTB BEIIECTB U
XUMHUUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHBbIE METOJbl T[O3HAHUA —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAaHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
DJIEeKTPOHHBIE
(uudposbie)
N KosmuecTBo yacos oOpa3oBaTe/ibHbIE
[1]
11/-11 HanmenoBaHue pa3iesioB H TeM NPOrpaMMbl pecypchbl
Konrpoannbie | IIpakx ecKHe
Bcero P pakTHHeCKH
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 XuMHST — BaKHast 00JI1aCTh €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
' MIPAKTUYECKOU IESITENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
1.2 B 15 1
CHICCTRA M XHMITHECKHIE peariin https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 20
Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
bu6mmoreka [IOK
2.1 Boznyx. Kucnopoz. ITo € 00 oxcuaa 6
AYX. BHCIOPOR T naax https://m.edsoo.ru/7f41837¢
Bbu6nmuoreka [JOK
2.2 Bonopon.Ilo € 0 KHCJIOTax M COo 8 1
HIOPOAL. LIOHATH HETOTAx 1 COIX https://m.edsoo.ru/7f41837¢
Bbubnmuoreka [JOK
2.3 Bogma. Pactsopsl. o e 00 ocHOBa 5 1 1
A TBOPEI T HOBAHITIX https://m.edsoo.ru/7f41837¢
b K
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHUI 11 1 1 nomotexa LO

https://m.edsoo.ru/7f41837¢



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

Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xumnueckux 3jemMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

ITepnonnueckuii 3axoH u I[lepuoanueckas cucrema

Bubnuoreka IIOK
3.1 xumMudeckux 3yemenToB . . Menaeneena. 7 &

https://m.edsoo.ru/7f41837¢

Ctpoenue aToma

39 Xumuueckas cBsizb. OKHCIUTEIBLHO- 2 1 bubmuorexa [JOK
' BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
n 15
TOTOTI0 pasaeity https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpemst 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

Koan4yecTBo 4acoB

daekTpoHHbIE (UU(pPOBHIE)
o0pa3oBaTe/IbHbIC peCypChl

Jlj;')ﬂ HanmenoBaHue pa3iesioB  TeM NPOrpaMMbl
KonTpoabusbie IIpakTuueckue
Bcero
padoThI padoTsI
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIuu
11 [ToBTOpeHue u yriydaeHre 3HaHUH OCHOBHBIX 5 1 Bu6muotexa [JOK
pa3aenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHUX PEaKIUN 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
13 DneKTpoaUTHYECKasd quccoluanus. XUMHUUECKHE 3 1 1 bu6nuorexa [IOK
peaKkuuy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTaibl M X COeIMHEHHUS
)1 OO0mmas XxapaKTepUCTUKA XUMHUYECKUX JIEMEHTOB 4 1 bu6nuoreka [IOK
VIHA-rpynnel. ['amorenst https://m.edsoo.ru/7f41a636
5 OO61mas XxapakTepuCTHKa XUMUYECKUX IIEMEHTOB 6 bubmmoreka [JOK
VIA-rpynnel. Cepa u €€ coeuHEeHUs https://m.edsoo.ru/7f41a636
)3 OO01mas XxapakTepuCTHKa XUMHUIECKUX IIEMEHTOB 7 1 bu6nuoreka [IOK
VA-rpynmnsl. A30T, hocdop 1 uX coeAMHEHUS https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX AJIEMEHTOB
2.4 IVA-rpynnel. Yriaepoa v KpEMHHUI U UX 8 1 2 bubmorexa TOK
https://m.edsoo.ru/7f41a636
COEIMHEHUS
Uroro no pazgeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

but6mmoreka [IOK
A I 4
3 Obmpie cBOHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmoreka [{OK
2 B 1
3 aXHeUIe MeTaJuIbl ¥ UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtectBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
DJIEKTPOHHBIE
nugposbie
N KosmnuecTBo yacos oOpa3oBaTe/ibHbIE
[1]
" Tema ypoka ecypcesl
n/n P pecyp
Kontpo e IlpakTuyeckue
Beero HTPOJILHBI PAKTHYECKH
padoTbI padoThI

1 [Ipenmer xumuu. Poiap XuMUM B )KU3HU YelloBeKa. Tena u | bubmunoreka LIOK
BeIleCTBA https://m.edsoo.ru/ff0d210c

2 [TonsiTHE 0 METOAAX TO3HAHUS B XUMHH 1 bubmorexa [IOK
s https://m.edsoo.ru/ff0d227¢

3 [Tpaktuueckas padora Ne 1 «IIpaBuiia paboThl B labopaTopuu | bubmmoreka [JOK
¥ IpUEMBI 00paIlieHus ¢ Ja00paTOPHBIM 000PYI0BAHUEM)) https://m.edsoo.ru/ff0d23dc

bubmunoreka LIOK

4 4 .C 0 i 1

ucThle BeniecTBa U cmecu. CrocoObl pa3zeseHus cmeceit https://m.edsoo.ru/fl0d26¢a

5 [IpakTuueckas padora Ne 2 «Pa3nenenue cmeceii (Ha mpumepe 1 bu6bnuorexa [IOK
OYHUCTKH ITOBapEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK

6 A 1

TOMBI H MOJICKYITET https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHUE JIEMECHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 1 bubnuoteka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U COXKHBIE BENIECTBA 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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bubmunoreka LIOK

9 A 0-MOJIe 0€ y4YeHHE
TOMHO-MOJICKYIIAPHOE yHCHH https://m.edsoo.ru/ff0d2d50
10 3aK0H OCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas GpopMmyiia. bubmuoreka [{OK
BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocuTenbHas aToMHas Macca. OTHOCUTETbHAS bubnuoteka [JOK
11
MOJEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMUYECKOTO 3JIEMEHTA B COETUHEHU U Bubamorexa [IOK
A A https://m.edsoo.ru/ff0d350c
bubmoreka [{OK
13 KonunuecTtBo BemiectBa. Mosb. Mossipaast macca hits://m.c dsofm 05230
14 ®OU3NYECKUE U XUMAYECKUE SIBJICHUS. XUMUAUECKAsT PEaKIIUs bubmorexa [IOK
' peaxt https://m.edsoo.ru/ff0d37fa
15 [Tpusna CJI0 OTEKaHUs XMMHYECKUX PEaAKIUI bubmmorexa LIOK
PH3HAKH 1 yCJIOBHA HPOTEK peaxil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MaCChl BEIIECTB. XUMUYECKUE YPaBHEHUS bubmmorexa LIOK
P H ’ P https://m.edsoo.ru/ff0d3b88
Brluncnenust Koau4yecTBa, MacChl BEIIECTBA 10 YPABHEHUSAM bubnmoreka [JOK
17 .
XUMUYECKHUX PEaKIun https://m.edsoo.ru/ff0d5708
Knaccudukanuss XMuMHUYeCKHX pPeaKIuii (COeTuHEHUS, bubmoreka [IOK
18
pa3nokeHus1, 3aMelIeHHs], 00MeHa) https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB — yuéHBIH-dHITMKIONIEANCT. O000IIIeHNE U bu6nuoreka [IOK
19 .
CUCTEMATHU3AIMS 3HAHUU https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padorta Nel no teme «BemiecTBa 1 XuMHUECKHe bubmmoreka [JOK
peakim» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras Bo3ayxa. Kuciopog — bu6nuoreka [IOK
21
3JIEMEHT U IpocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
” dusndeckue 1 XUMHIECKUE CBOMCTBA KUCIOPOa (peakIuu bubnuoreka [JOK

okucneHus, ropenue). [lonstue 06 okcugax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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Crioco0bI mosryueHus KUcIopo/a B 1a0opaTopuu U

bubmunoreka LIOK

23 MPOMBINUIEHHOCTH. [IpuMenenune kuciaopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ hekT XuMuIeckoil peakiuu, HOHATHE O
24 TEPMOXUMHUYECKOM YPaBHEHHH, JK30- U SHIOTEPMHUUECKUX bubmmorera LHOK
https://m.edsoo.ru/ff0d4790
peaKusx
)5 TommBo (HedTh, yroias U MeTaH). 3arps3HeHUe BO31yXa, bu6nuoreka [IOK
CIOCOOBI €T0 MPEIOTBPAICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTuueckas paborta Ne 3 o reme «llonyuenue u bubmmoreka [JOK
cobupaHue KUCIOPO/1a, U3YICHUE €T0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
7 Boxopon — anemeHT u nnpoctoe BewmecTBo. HaxoxieHue B bu6nuorexa [IOK
pupoae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKue 1 XMMHUYECKHe CBOMCTBa Bojiopoaa. [Ipumenenne bubnuoreka [JOK
BOJIOpPOJIa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [JOK
29 [TonsiTHE O KMCIOTAX U COJAX hitps://m.c dsofru 045042
bu6nuoreka [IOK
30 CriocoOsI TToTydeHusT BOOPOAa B 1aOOpaTOpHH hitps://m.c dsocE.Iru 0d4ddo
31 [Tpaktrueckas padota Ne 4 o teme «llonmyduenue u bu6nuoreka [IOK
coOupaHue BOAOPOa, U3yUEHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4{42
. " bubmmoreka [JOK
32 Momnspabiii 006EM ra3oB. 3akoH ABOTaapo hitps://m.c dsofru IH0d542e
13 Brruucienus o0b€Ma, KOJIMYECTBA BEIECTBA Ira3a 1o €ro bubmunoreka LIOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 005EMOB ra30B MO yPaBHEHHUIO PEAKIIUU HA bu6nuoreka [IOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIICHUH T'a30B https://m.edsoo.ru/ff0d5708
35 dusnyeckrue 1 XUMUYECKHE CBOMCTBA BOJBI bubmmorexa [OK
https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX bubmmoreka [JOK
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https://m.edsoo.ru/ff0d59¢e2

Bopna xak pactBoputens. HacbllieHHbIE U HEHACHIIEHHBIE

Bbubmunoreka LIOK

37 pactBopbl. MaccoBasi 10J1s1 BEIECTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40
[Tpaktudeckas padora Ne 5 mo Teme «IIpuroroBnenue
38 pacTBOPOB C OMpPEAEIEHHON MAacCOBOM J0JI€H paCTBOPEHHOTO bubnmorera LHOK
https://m.edsoo.ru/ff0d5eba
BEILECTBAY
19 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopon. bubnuoteka [JOK
Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKanys, HOMEHKIIATypa bubmmorera LOK
https://m.edsoo.ru/ff0d664e
A1 [Tony4yeHue u XMUMHUYECKHE CBOMCTBA KMUCIOTHBIX, OCHOBHBIX U bubnmoreka [JOK
aM(}OTEepHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUs: cOCTaB, KJIaccu(pUKaIKsi, HOMEHKIaTypa bubmmoreia LIOK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHune u XuMHUYECKHE CBOMCTBA OCHOBaHUI bubmorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, HOMEHKIaTypa Bubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue 1 XUMHYECKHE CBOMCTBA KUCIIOT Bubamorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI TOJTydCHHUS, bu6nuoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo0.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue sxcriepuMeHTaTbHBIX
47 3aaa4 no TeMe «OCHOBHBIE KJIaCChl HEOPTaHMYECKHUX bubmmorexa [IOK
= https://m.edsoo.ru/00ad9b7c
COCTMHEHUI»
43 I'eneTnyeckas cBsI3b MEXKy KlaccaMd HEOPTraHUYECKUX bubmmoreka [JOK
COCIMHEHU I https://m.edsoo.ru/00ad9a50
49 O06o00mIeHre U cucTeMaTr3alsl 3HaHHHA bubmoreka [IOK
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https://m.edsoo.ru/00ad9cb2

50 KonTtponsHas padora Ne3 o reme "OCHOBHBIE KIacChl Bu6muotexa [JOK
HEOPraHWYECKUX COCAMHEHUIN" https://m.edsoo.ru/00ad9¢la
51 [lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX 3JIEMEHTOB. bu6nuorexa [IOK
[TonsThe 0 TpynIax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
5 Ilepuoanueckuii 3akoH u [leprnonnyueckas cucrema bu6nuoreka [IOK
xuMuUeckux 3yemMenToB . . MenaeneeBa https://m.edsoo.ru/00adas52c¢
53 [Tepuoapl, rpynmbl, HOATPYIIIBI bubmorexa [IOK
PHOZBL, TPYIIIBL HOATPYH https://m.edsoo.ru/00ada52c
bu6nuoreka [IOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tombl 1
https://m.edsoo.ru/00ada342
55 CtpoeHue IIEeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubmmoreka [JOK
[Tepuoanueckoii cucremsl [. . Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepHucTUKa XMMHUYECKOI0 JIEMEHTA I10 €T0 MOJI0KEHUIO Bu6muotexa [JOK
B [lepnonnueckont cucreme 1. 1. Menneneesa https://m.edsoo.ru/00ada824
3nauenue [lepuoauyeckoro 3aKoHa AJisi pa3BUTHS HAYKU U
57 npaktuku. /1. 1. Menpaeneen EéHBIH, IIeIaror u bubmmorexa [OK
P RO 7 ’ https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPUIIATEILHOCTH AaTOMOB XUMHYECKUX JIEMEHTOB/ bu6nuoreka [IOK
Bcepoccutiickas mpoBepodHas paboTa https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
59 HNonHnast xumudeckas CBs3b 1
https://m.edsoo.ru/00adac34
but6mmoreka [IOK
60 KoBanenTHas noysipHasi XuMHA4Y€eCKas CBSI3b
https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosisipHasi XUMUYECKast CBSI3b Bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 CreneHb OKUCICHUS 1

https://m.edsoo.ru/00adae28
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bubmunoreka LIOK

63 O - 1
KHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN hitps://m.odsoo.rw/00adb076
64 OKHCIIUTENN U BOCCTAHOBUTEIU 1 bubmmorexa LOK
https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 no reme «CtpoeHue aroma. | bubnmoreka [JOK
XUMHYECKAs CBA3LY https://m.edsoo.ru/00adb486
bubmunoreka LIOK
66 P 7| . 0000 7| 1
€3€pBHBIN YPOK 00IIIeHNE U CUCTEMAaTU3aLMs 3HAHUN hitps-//m.edsoo.rw/00adb33c
but6mmoreka [IOK
67 Pese i ypok. O000IIeHNE U cUCTEMAaTU3a 3HAHUN 1
PBHBIH YPOK HHICHHE I CHCTCMATHSATI SHAHIHT https://m.edso0.ru/00ad9cb2
68 PeseprubIil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUH 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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9 KJIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrtpoabnbie  IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoTsI padoThI
pecypcsl
1 ITepuoanueckuit 3axoH. [lepuoanueckas cucrema 1 bubnuoreka [IOK
XuMHUUeckux 35emMeHToB J[. . MeHneneeBa https://m.edsoo.ru/00adb59¢
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 1 bubmmnorexa LIOK
3JIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanmst 1 HOMEHKJIaTypa HEOPTaHUIECKUX BEIIECTB 1 buGnnorexa LIOK
P P https://m.edsoo.ru/00adb7e2
. N bu6mmoreka [IOK
4 Buabl XuMHU4YECKOH CBA3U U TUIIBI KPUCTAJUIMYECKUX PEHIETOK 1
https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o reme «IloBTOpeHue u 1 1
yriyOJieHne 3HaHUH OCHOBHBIX Pa3/IelioB Kypca 8 Kiraccay
6 Krnaccudukanusi XMMUYECKUX PEAKITUH 110 pa3InIHbBIM | bubmmoreka [JOK
IIpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [Tonsatue o ckopoctu xumudeckon peakuuu. [lonsatue o 1 bubnumoreka [IOK
TOMOTEHHBIX U TETEPOreHHBIX PEaAKIUAX https://m.edsoo.ru/00adbe9a
[TonsiTre 0 XuMHUYeckoM paBHOBecHH. DaKTOPBbI, BIUSIONINE
. bu6mmoreka [IOK
8 Ha CKOPOCTh XMMUYECKON pEAKIIMK U TIOJIOKEHUE 1
https://m.edsoo.ru/00adc28c
XUMHYECKOT'0 PaBHOBECHUS
Bbu6nmuoreka [JOK
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKITHH 1
https://m.edsoo.ru/00adcade
10 Teopus anexTponuTHueckor qucconuanuu. CUIBHBIE U 1 bubmmoreka [JOK
cia0bbIe JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
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11

HNouHble ypaBHEHUS peaKkIuid

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00add448

12 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE bubmuorexa [JOK
MIPEACTABICHUH 00 AJICKTPOITUTHICCKON TUCCOITUAIIAN https://m.edsoo.ru/00add5d8

13 XVMUYECKUE CBOWCTBA COJICH B CBETE MPEACTABICHUN 00 bubnnorexka HOK
3JIEKTPOJIUTUYECKON AUCCOLMALINT https://m.edsoo.ru/00add8b2

14 [TonsaTHe o ruapouse coneun Bubmiorexa LIOK
https://m.edsoo.ru/00add9d4

. bubmmoreka [JOK
15 O0o01IeHre U cUCTeMaTU3alus 3HaHUN hitps-//m.c dsocI)l.ru 100addd12

16 [IpaxTuueckas padora Ne 1. «Pemienne s3KkcriepuMeHTaAIbHBIX bubnumoreka [IOK
3a1a9d) https://m.edsoo.ru/00addbfa

17 KonTtponbhast pabora No2 mo TeMe «JIeKTpoIUTHIECKast bubanorexa HOK
aucconuanys. XUMUYECKUE PEakiluu B pacTBOPax» https://m.edsoo.ru/00addec0

18 OO01mast XapakTepuCTHKA TaJIOTeHOB. XMMHYECKHE CBOHCTBA bubmmoreka [JOK
Ha IpUMeEpe XJIopa https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. ConsHas KUCIIOTa, XMMHUYECKHUE CBOMCTBA, bubnumoreka [IOK
[IOJIy4YEHHE, IPUMEHEHUE https://m.edsoo.ru/00ade104

20 [TpakTrueckas padota Ne 2 o teme «llomydueHue conssHon bubnnorexka HOK
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348

)1 Boruncnenus no ypaBHEHUAM XMMUUECKHUX PEAKIHM, €CIn bubmmoreka [IOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488

bubmmoreka [JOK
22 OOmrast xapakTepucTuKa 3JeMeHToB VIA-rpymmbt hitps:/m.c dsocI)l.ru 100adetda

7 AmnotponHbie Monudukanuu cepbl. HaxoxaeHue cepol u eé bubmmoreka [JOK
COEMHEHUH B IpUpoAe. XMMHUUECKHUE CBOMCTBA CEPHI https://m.edsoo.ru/00ade64a

24 CepoBoaopoj, CTpoeHue, (pu3nIecKue U XUMUIECKHUE bubanorexka [HOK

CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcunst cepbl. CepHast KHCIIOTa, (U3HMUECKUE U XUMUYECKUE

Bbu6nmuoreka [JOK

25 .
CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIUH, JIeKALIUE B OCHOBE MPOMBIIIEHHOT'O
26 croco0a Moy4eHUs CEpHOU KUCIOThI. XUMHUYECKOE bubmmorexa [OK
v p . ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COEAMHEHUSIMU CEPBI
27 Brruncnenne MaccoBoy TOIH BBIXOA IIPOAYKTA PEaKIIUU bubmmnorera [IOK
poAyKTa p https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepuCTUKa 3JIEMEHTOB V A-rpyIiibl. A30T,
28 aCIpOCTpaHEHUE B MPUPOJE, PU3NIECKIEe U XUMHUSCKHE bubmmnorexa IOK
p Up p PHpOE, https://m.edsoo.ru/00adeca6
CBOMCTBa
29 AMMuak, ero pu3nYecKue U XUMUYECKUE CBOWCTBA, bubnnorexa HOK
MOJTYYEHHUE U TIPUMEHEHNE https://m.edsoo.ru/00adf004
30 [IpaxTuueckas padora Ne 3 o teme «llonydyenune amMmmuaxa, bubmmoreka [IOK
W3Yy4YEHUE €r0 CBOMCTB) https://m.edsoo.ru/00adf180
31 A3oTHas KUCOTa, € Pru3nuecKkue U XUMHUYECKHUEe CBOMCTBA buommorexa LHOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KAYECTBE
32 MHHEPAIBHBIX YI00peHnil. XUMHUUYECKOE 3arpsA3HEHNE buGnnorexa LIOK
p N yA00P ' p https://m.edsoo.ru/00adf518
OKPY>KaloIlel cpeibl COeUHEHUSIMH a30Ta
13 ®dochop. Oxcun dhocdopa (V) u pochopras kucinora, bubnnorexka HOK
¢u3nUecKre 1 XUMHYECKHE CBOMCTBA, MOJTy4YeHHE https://m.edsoo.ru/00adf68a
14 Hcnonp3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX bubmmoreka [JOK
ynoOpeHui. 3arpsi3HeHNE MPUPOTHON cpebl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacpocTpaHeHue B Ipupoie, GU3ndecKue u bubmmoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux pusndeckre U XMMHUECKHUe CBOMCTBA.
bu6mmoreka [IOK
36 Dkonorudeckue mpoOdIeMbl, CBI3aHHBIE C OKCUIOM yTiIepo/ia

av)

https://m.edsoo.ru/00adfebe
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Bbu6nmuoreka [JOK

37 VYronpHas KACIOTa U €€ COU
https://m.edsoo.ru/00ac006¢
13 [TpakTuueckast pabota Ne 4 o teme "llonyuenue bubmmoreka [JOK
yriekucioro raza. KauecrBeHHast peakiust Ha kapOoHaT-HOH" https://m.edsoo.ru/00ae027¢
39 [lepBoHauanbHBIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX Kak bubnumoreka [IOK
0 COEIMHEHMUSX yIilepoaa https://m.edsoo.ru/00aec054¢
bu6mmoreka [IOK
40 Kpemnuii u ero cocquHeHNS
P https://m.edso0.ru/00ae080a
41 [IpaxkTuueckas padora Ne 5. Pemienue skcriepuMeHTaIbHBIX bubnumoreka [IOK
3a/a4 1o TeMe «BakHelIIne HeMeTaIbl U UX COSIMHCHU) https://m.edsoo.ru/00ac0bf2
4 KonTponbhas padorta Ne3 no teme «BaxHeiine HeMeTamIbl bubmmoreka [JOK
U UX COCIUHEHUS) https://m.edsoo.ru/00ae0e18
OO01mast XxapakTepUCTHKA XUMUYECKUX FJIEMEHTOB —
Bbu6nuoreka [JOK
43 MeTaJIOB. MeTaluinueckas CBSI3b U MeTaJlJIndecKas
. . https://m.edsoo.ru/00ael03e
KpucTaumaeckas pemeérka. u3ndeckrue CBOMCTBA METAJIIIOB
44 XUMHYECKUE CBOMCTBA METAUIOB. DJIEKTPOXUMUYECKUN P bubnnorexa HOK
HaIpsHKEHUH METAILIOB https://m.edsoo.ru/00ael 156
OO6mue cmocoOs! moydeHus MeTauioB. CIUTaBsbl.
. bu6mmoreka [IOK
45 Brrunciienus no ypaBHEHUSIM XUMUYECKUX PEAKIUN, €CIIn
https://m.edsoo.ru/00ael156
OJIMH U3 PEAreHTOB COACPKUT IPUMECH
bu6mmoreka [IOK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB
https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 [llenounbie MeTaIbI 1
https://m.edsoo.ru/00ac14b2
48 OKcHabl U TUAPOKCUIBI HATPUSA U KAJIUI bubmmnorexa [IOK
P p https://m.edsoo.ru/00ac14b2
N N bu6mmoreka [IOK
49 [llenoyno3eMeIbHEIC METAJIbI — KAJIBIIUA M MarHui

https://m.edsoo.ru/00ael5e8
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Bbu6nmuoreka [JOK

50 Baxneinme coemMHEHNS KaJIbITHS
a H https://m.edsoo.ru/00ael 5¢8
51 O0001IeHre U cUCTEMATU3aLMs 3HAHUN
Bbu6nmuoreka [JOK
52 JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 mo teme "YKEcTKOCTb BOJIBI U bubmmoreka [IOK
METO/Ibl €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelae8
. bubnuoreka [IOK
54 AIoMUHAN 1
https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA bubmorexa [TOK
p P https://m.edsoo.ru/00aelc64
Bubnuoreka IIOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
Bbu6nuoreka [JOK
57 Oxcunpl, ruapokcuasl U coi xeie3a (II) u xenesza (111
g AP A (I (I https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3AIMS 3HAHUI
59 [IpaxTuueckas padora Ne 7. Pemenue skcriepuMeHTaIbHBIX bubnumoreka [IOK
3a7a4 1o TeMe «BaskHelmue MeTaaiIbl U UX COSTUHEHU https://m.edsoo.ru/00ae3de8
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX PEAKIIHM, €CITH
bu6mmoreka [IOK
60 OJIMH U3 PEareHTOB JaH B U30BITKE WU COJNCPKUT MPUMECH.
. https://m.edsoo.ru/00ael1750
Brruucnenust MaccoBoOil 10U BBIXO/1a IPOAYKTA PEAKITUN
61 O00011IeHNE U CUCTEMATHU3AIMS 3HAHUI
6 Kontponbnas padota Ne4 o teme «BakHel1ne MeTauibl U
UX COEIUHEHUI
. bu6mmoreka [IOK
63 BeniectBa 1 maTepuanbl B TOBCEIHEBHOW KU3HU YEJIOBEKA
https://m.edsoo.ru/00ae3f50
N bu6mmoreka [IOK
64 XHUMHUYECKOE 3arpA3HEHNE OKPYKAIOILEH Cpelbl

https://m.edsoo.ru/00ae4270
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Bbu6nmuoreka [JOK

65 Ponps xumuu B pemieHn# SKOJIOTHIECKUX MpooIeM 1
https://m.edsoo.ru/00ae4270
. . bu6mmoreka [IOK
66 P . 06006 1
€3epBHBII ypok. O000IIeHNE U CHCTeMaTH3aIHs 3HAHUH hitps://m.cdsoo.ru/00ac0d0a
bu6mmoreka [IOK
P i . i 1
67 e3epBHbII ypok. O000IIeHNe U cCCTeMaTH3alus 3HaHUH hitps://m.cdsoo.rw/00adb33c
bu6mmoreka [IOK
P i . i 1
68 e3epBHbII ypok. O000IIeHNe U cCCTeMaTH3allks 3HaHUH hitps://m.cds0o.rw/00adoch?
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

INa6puensu O.C. Xumus 8 kiacc, 6a30BbIi ypoBeHb: Y4eOHHK, - MockBa, [IpocBemenue,
2024
INa6puensu O.C. Xumus 9 kiacce, 6a30BbIi ypoBeHb: Y4eOHHK, - MockBa, [IpocBemienue,

2024

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus 8-9 knaccel. Metoandeckoe nocoodue k yueonuky O.C. 'abpuensH, - Mockaa,
IIpoceemenue, 2023

N.I". Xomuenko, COOpHHK 3a/1a4 ¥ yIIpaXHEHUH 110 XUMHH, - MockBa, HoBast BosiHa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/

https://m.edsoo.ru/

https://mob-edu.com/

https://www.imumk.ru
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