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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe enepanbHON pabodeil MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIMU MPETOJaBaHus YICOHOTO TIpeIMeTa « X UMHUSI
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoin @eneparui.

[Iporpamma mo xuMuu Aa€T TPENCTABICHHWE O TIEJAX, OOIIEH CTpaTeTuu
oOy4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYy4YaIOMIMXCA CPEACTBAMU Y4EOHOTO
npeamerTa, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpEeayCMaTpUBaeT pACIpENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM U TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHBIC XapaKTePUCTUKHU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh H3YUYEHHUS XUMHU C Yy4€TOM  MEXIMPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PaCTHBIX
0COOEHHOCTEH  OO0y4alomuxcs, OMNpeAeisSeT BO3MOXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3ysibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JIEH M3yUeHHUsl TIpeMeTa U OCHOBHBIX
BUJIOB Y4COHO-ITO3HABATEILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO CO/IepIKAHUSI.

3HaHWE XWMHUH CIYXXUT OCHOBOW i (OPMHUPOBAHHS MHUPOBO33PEHUS
oOyyarouierocs, €ro npeacTaBICHUNd O MaTEPUAIIbHOM €IUHCTBE MHPA, BAKHYIO
poJsib UrparoT (GopMUpPYyEMbI€ XUMHEH NpPEICTaBICHUS O B3aUMOIIPEBPAIICHUSIX
DPHEPTrUU M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€3011aCHOCTH, MPOOJIEM 3/IpaBOOXPaHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00IIeH U (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ASITENbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rPpaMOTHOCTH 00yYarolInuXcs;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTUYECKOE
00pa3oBaHUE 00yYAIOIITUXCS.

JlanHble HampaBlieHUs B OOyUYE€HHWH XUMHUU OOECIIEUMBAIOTCS CHEIH(PUKOIM
collepkaHus ~ y4eOHOro  mpeAaMeTa, KOTOpbIM  sBIsSIETCS  MeJaroruyecku
alaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tale e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHUCTEMbI TMEPBOHAYAIBHBIX MOHSITHH XWMHHU, OCHOB
HEOPraHWYEeCKOM XUMUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUN
OpraHNYEeCKON XUMHH.

CrpykTypa copepxaHusl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. CoJepKaHue CKIAAbIBAETCS U3 CUCTEMBI
IOHATAM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 NPHUHLHUIY
IIOCJIEIOBATEIIBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3axkona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYE€HHUs O CTPOCHUHU aTOMa U XUMUYECKOH CBA3Y;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKOW JAMCCOLMAIIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIIUPUYECKHU
MOJTyYE€HHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBLHO OT OJHOTO
YPOBHSL K JAPYroMmy, BBINONHAS (YHKUMU OOBICHEHHS W MPOTHO3WPOBAHHUSA
CBOMCTB, CTPOCHHUS U BO3MOYKHOCTEM NMPAKTUYECKOTO NMPUMEHEHMS W IIOIYYEHUS
U3y4acMbIX BEILECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHHWe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HAHUW W3 paHee U3YYEHHbIX YYEOHbIX MNpeaMeToB: «OKpyXKAIOWUNA MUP»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUH XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHYECKON HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XMMHYECKHX
3HaHUW — BaXKHEUIIUX (AKTOB, MOHATHIM, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYMHBIX 0000IIEHUH MHPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHUS TMPU HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIEI0BATENbCKON
NESATEeTLHOCTH, OCBOCHHMHM TPAaBWJ 0OE30MacHOTO OOpallleHus C BEIIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI BAXKHOE
3Ha4YE€HHE NMPUOOPEIH TaKue 1eNH, Kak:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHCTEMaTHYECKOE MpUOOILEeHHE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I03HABATENbHOU JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCa0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTIbITa PA3HOOOPA3HOW JESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIINM), UMEIOMNX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHUBATH SIBIICHUS
OKPY’KaIOILIETO MHPA, UCIOJIb3Ysl 3HAHWUS U OINBIT, MOJIYYEHHbIE MpPU HU3YUYEHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHHH MpoOJieM B MOBCEJHEBHOW XKU3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAHEHMS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOIHON CPEJIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEHW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHWI0O HAa OCHOBE YCBOCHHUS OOIINEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS M HANpPaBICHHOCTH JAIBHEUIIIETO
00yueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctaBnseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KUVIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUM B KU3HU YeJOBEKa. XUMHS B CHCTEME HaykK.
Tena u BemecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. AIpPEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3esieHusi CMECei.

ATOMBI W MOJICKYJbI. XHUMHYECKHE dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcHTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 10JisT XUMUYECKOTO dJIeMEHTa B
COEJIMHEHUHU.

KonuuectBo BemectBa. Monbs. MoisipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHMCJIA CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHCHUM.

dusnyueckne U XMMUYECKUE SBJICHUS. XUMUYECKasl peakius U €€ MpU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX Peaklni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBujaMu paboThl B JIAOOPATOPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3nYecKuXx CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HAOJIOJECHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
MEJTHOU MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SIBJICHHM, HAOMIOACHUE U
OTIMCaHUE TPH3HAKOB MPOTEKAHWS XMMHUYECKUX PpeakIuil (pas3liokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJICHCTBHUE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JIECHHs] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BHITIAPUBAHUE, JUCTHILIAINS, XpoMaTorpadusi, mMpoBeIeHNE OYUCTKH TTOBAPEHHOU
coiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHWSI MAcChl, CO3JaHHUE MOJeNIed MOJIeKYII
(IIapoCTEepPKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucinopoa — 371€MEHT U MPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUPOAE, (PU3MYECKHE U XUMHUYECKUE
cBoicTtBa (peakuuu ropenus). Oxcuzabl. [lpumenenune kwuciopoga. CrocoObl



MOJIy4eHHUs] Kuciopoja B JjabopaTopuu U HpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIs KUCI0poaa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpoctoe BemiecTBo. Haxoxknenwe Bogopona B
npupoae, (GU3MYECKUe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
noixyuyenus. KucinoTsl u conu.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBAa B PACTBOpPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHre NpUPOJHBIX BoJ. OXpaHa U OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHbIE, aMmQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmyeckue uU XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerona.
[lony4yeHne KHACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3/IyX€E, MOJyUYECHHE,
coOuMpaHue, pacrno3HaBaHWE€ M M3Y4YEHHE CBOMCTB KHUCJIOpOJa, HaOII0JeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpamieHuss TOpeHus (moXkapa), O3HaKOMJIEHHe C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, IMOJy4Ye€HWE, COOMpaHUE, PACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHHe), B3auMojeicTBie Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOAECHUCTBUE BOJbI C METAJUIAMU
(HaTpueM ©  KaubllueM) (BO3MOXKHO HCIMOJIb30BAHWE BHJICOMATEPUAIIOB),



UCCJeIOBaHUEe O0pa3l0oB HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHNEe U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMHA HEUTpaIu3alvH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METAJUIa APYTHM W3 PACTBOPA COJIM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO TeMme «BaxHeWllMe Kiacchl HEOPraHWYECKHUX
COCIUHEHUN).

Ilepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ya1emMenToB JI. U. MengeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAcCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTue 0
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaLIbI,
raJIOTe€HbI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEpHBIE OKCUIBI
Y TUJIPOKCUIBI.

[lepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX dJIEMEHTOB /1.
U. MengeneeBa. KopoTkomnepuonHas u  JJIuHHONEpUoAHas  (HOpMbI
[Tepuoanueckont cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[lepnomnueckon cucremsl [[. 1. MenneneeBa. XapakTepuUCTUKA XUMHYECKOIO
AJIEMEHTA T10 ero nojoxeHutro B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB Ui pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — ydéHbl U
rpa)KJaHVH.

Xumuueckas cBsizb. KoBalieHTHas (TojisipHass M HEMOJSpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKUCIEHUsI U BOCCTaHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LHWHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakliuy pasioKeHHsl, COEUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanns meXnpeaMETHBIX CBSI3€M NMpHU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIbHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmue ecTeCTBeHHO--HAyYHbIE TIOHSTHS: HAydHbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, AaHaliu3, CHUHTE3, KiIacCUPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: wmarepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUe BETUUYUHBI, €IHHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX MEPUOJAOB, Kaius, KalblUi M HX
COCIMHEHUI B COOTBETCTBUM C IIOJIO)KEHHEM OJJIEMEHTOB B lleproamueckou
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHU, TEHETUYECKas CBA3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukarys XuMA4ecKuX peakiii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMU BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHUIO CTENEHEN OKHCIICHUS XMMHUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpPaBHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHe 0 TOMOTe€HHBIX U TeTepPOreHHBIX
peakuusax. Ilonarue o karanmse. [loHsATHE 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJO0XKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBiienue YpaBHEHHI



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMA C  HCHOJBb30BAHUEM  METOJIA
AIIEKTPOHHOTO OasiaHca.

Teopus 3NEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp qucconuanuiv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakium noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMW U cCOJIed B CBETE MPEJICTaBICHUM OO0 AJIEKTPOIUTUUYECKON
nuccornmanyu. KauectseHHbIe peakunu Ha HOHBL. [[oHSATHE O rMapOIn3e CoNei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMETaIOB (rpaduta M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DIECKTPOIPOBOIHOCTU
pacTBOpOB BEUIECTB, IMpolLecca AUCCOLNMALNM KHCIOT, WLIEI0YEed U  COJIEH
(BO3MOXXKHO ~ HCMOJB30BAHME BUJEO MAaTEPHAIOB), IPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakudidi HOHHOro  oOMeHa
(oOpa3oBanue oOcaaka, BBIJIETICHHE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakiuu paslioKeHHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX peEakiuid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HeMeTa/ibl U MX COeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMOJEICTBHE C MeETalllaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa W XJOPOBOAOPOZAa HA OPraHU3M 4YeJlOBeKa. BakHeWlme XJIOpUabl U UX
Hax0XXJICHUE B TIPUPO/JIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (Pu3nyecKue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(BUKAIINN KUCIOPOIa
U cepbl. XuMUYeckue cBOMcCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3UYECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUECKHe ¢ XUMHUYECKHE CBOWCTBa (00mmue Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenududeckne). XHUMHUYECKHUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucimoThl. CoMu CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLUs Ha



cynbdar-uoH. HaxoxkaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKpYXKArolel cpelpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPALECHUS.

OOmas xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue u xumMrueckue cBorctea. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XUuMHUYECKHUEe CBOMCTBA, MOJyueHue u npuMmeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJIydeHHe, (PU3NYECKUe M XUMUUYECKUE
CBOMCTBa (00mIME Kak TMPEACTAaBUTENST Kiacca KUCIOT W CHEIU(PUUECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpAJIbHBIX
ya00peHnii. XMMHUECKOe 3arpsi3HEHUE OKPY KaIoIIe cpeibl COEAMHEHUAMH a30Ta
(KUCTIOTHBIE JTOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, huzmUecKkne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue GpocaToB B KAYECTBE MUHEPATbHBIX YIOOPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTE€pPHbIE  CTENEHU  OKHUCICHUS.  YTIEepoJd,  aJJIOTPOIIHbIC
Moau(UKAIIMK, PACIpPOCTpaHEHUE B TpHUpoAe, (PU3NYECKHEe U XUMUYECKUC
cBoiicTBa. Ancopomus. KpyroBopot yriaepona B npupozae. OKCuasl yriaepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoreza r1i100ampbHOrO TMOTEIUICHHS KIMMaTa, MapHUKOBBIN
b dexT. YronpHas KucaoTa u €€ Coiu, uX (PU3NIECKUe U XUMUYECKHUE CBOMCTBA,
nojyuyeHue U TpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJIHCKOM
XO34MCTBE.

[lepBoHa"aIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTHUJIEH, 3TAHOJI, INIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIINLICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, OCJIKaX, YrJIeBOJax — U UX
poJii B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usznueckue M XUMHUYECKHE CBOMCTBA, IMOJIy4YEHUE U
npumeHenue. CoenuHeHHS KpemMHus B mpupozae. OOmme mnpenacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIb30BAaHUE B
ObITy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTEepHaNbl: KEPaMHKa,



CTEKJIO, IIeMEeHT, 0eToH, kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCEIHEBHOM KU3HH.

Xumuyeckuii IKChepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTAHWUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMU HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs], OIBIThI, OTpaKAIOIIME (PU3MUECKHME U XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pas3laMud XJOPUIOB (TaJOTEHHIIOB), O3HAKOMJICHHE C
obpasmmamu  ceppl W €€ COCNUHCHHMSIMH  (BO3MOXXHO  HCIIOJh30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOCHHE TIpoliecca OOyriIMBaHUs caxapa Ioj JACHCTBHEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, MW3YYEHHUE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBE/ICHHE KaueCTBEHHON peakIuu Ha cyJbdar-
WOH W HaOJIoJeHWe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (DU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HX COCAMHEHHH (BO3MOXKHO HCITOJIH30BAHUE
BUJIEOMATEpHUAIIOB), 00pa3aMu a30THBIX U (OCHOPHBIX yAOOpEHUi, MOTyUYEHHE,
coOupaHue, paclio3HaBaHWE W M3y4YeHHE CBOMCTB aMMHaka, IPOBEICHUE
Ka4eCTBEHHBIX pEaKIuii Ha MOH aMMOHUS U GochaT-uOH U HM3yYEeHHE MPU3HAKOB
MX MPOTEKaHMUsl, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BaHUE BUJIECOMATEPUAIIOB), V3y4EeHUE MOJIeJIen
KPUCTAUTMYECKUX peIIETOK anMasza, Tpaduta, dyiiepeHa, O03HAKOMIICHUE C
MPOIIECCOM  aJCcOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoOJydyeHHe, coOMpaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YyYECHHE MPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIJIEHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a/1a4 1o TeMe «BakHel1ne HeMeTaubl U UX COCTUHEHUS.

MeTaJibl U MX COeIMHEHUS

OO6m1ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuommueckon cucreme xumuuyeckux siemeHtos [[. .
MeHnneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeTauioB. MeTramnyeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaNpsDKEHUN MeTayioB. PU3NYecKue U XUMUYECKHe CBOMCTBA MeTayioB. O01mue
CIOCOOBI TMONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3MM METauIoB, OCHOBHBIC
CIOCOOBI 3alUTBl UX OT Kopposud. CruiaBel (CTajdb, YyryH, IIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.

[Ilenounsie mMeTamnbl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemenToB . . MennaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mMpuUMepe HaTpus U Kanus). OKcuiabl u



TUAPOKCUABl HAaTpusi W Kauus. I[IpuMeHeHHe WIeNOYHbIX METAIOB M HX
COEIMHEHUMN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXO0XJIeHHUE B nipupojie. Puznyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuuda. Baxseiliive coeauHEHUs Kaiublus (OKCUI, TUIPOKCH, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHH .

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W TUAPOKCH]IA
AIFOMHUHMUSL.

Keneszo: nonoxenue B llepnoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, Tuipokcuibl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3laMud METaNIOB U CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YYEHHE  pPE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KaJIbLIUS U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHHUS XKeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHANIOB), MPHU3HAKOB  IMPOTEKAHUs
KAUEeCTBEHHBIX PEAKIIM HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, jKeje3a
(I1) u xeneza (III), menu (1), HaGarOEHUE M OMTMCAHKE TIPOILIECCOB OKPAITMBAHUS
MJJaMEHH MWOHAaMU HaTpusl, KaIus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 337a4 10 TeMe «Baxueriue
METAJUIbl U KX COCUHEHHUS.

XUMHUA 4 OKPYKaKWIIas cpeaa

BemecTtBa u marepuanbsl B IMOBCEAHEBHOW KU3HM YeloBeka. beszomacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momolinps npu
XUMHUUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpenpl (mpenesibHas AOoMyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/1K). Ponb xuMun B pelieHrH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJIMMEPHBIS
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YYCHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUI, TaK U MOHSTUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmume ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOJUIHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJICIb, SIBJICHUE, MAPHUKOBBIN
2 (DEeKT, TEXHOIOTUS, MAaTEPHAIIHI.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
W30TONBI, PATAAOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUU 3apsifl, MPOBOJHUKH,
MOJIYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAILIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocuHTes, npixaHue, Ouocdepa, dKOCUCTEMa, MHUHEPATbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpPATbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMONO3HAHUs, CAMOPA3BUTHUSA U COITUATM3AIMN O0YyUarOIIUXCSI.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMONl TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacIIMPEHUE OIBITA JICITEILHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) mnaTpUOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
M HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKH B JKU3HU
COBPEMEHHOTr0 OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON HH(MOpManuen o
MEPEOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEIOBATENbCKOM, TBOPUECKOM MW  JAPYruX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YYCOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
¥ B3aUMOIIOMOIIM B IIpoOlLlecCE€ B3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKiluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABISIOILINC
OCHOBY JJII NMOHUMAaHHUSI CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPECTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPENION, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHWS HAOIIOJAEMBIX IMPOIECCOB W SIBICHHUM,
M03HABATENIbHOM, MH(DOPMAIMOHHOM W YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypOi, JOCTYMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYeHHWI0 W TO3HAHUIO, JHO03HATEIHHOCTh, TOTOBHOCTh H
CIHOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM H  HCCIEeI0BaTEIbCKON
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS OOYy4YEHUS B
JaJIbHEHIIICM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBINM 00pa3 KWU3HH, OCO3HAHWE TOCICICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOIOJICHUs] TMpaBuia O€30MacCHOCTH TIpu  OOpallleHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HHU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpya pa3InyHOTo Poja,
YBOXEHHE K TPYyIy M pe3yibTaraM TPYAOBOH ACSITEILHOCTH, B TOM YHCJIEC Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHWW TIO0 XWMHH, OCO3HAHHBIA BBIOOP
WH/IMBUIYQIBHON TPACKTOPUU MPOJIOJDKEHHUS 00pa3oBaHus C yUETOM JTMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH,
YCHENTHON TPOo(HEeCCUOHATLHON JeSTEIPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJaliTUPOBATHCS B TPO(HECCHOHATBHOM Cpe/Ie;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIECTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOoro o0pas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GuU3NYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOIOCHUS
IpaBwJI OE30MMACHOTO MOBEICHUS TIpU paboTe ¢ BEIIECTBAMHU, & TAKXKE B CHUTYaI[UsX,
YIPOKAIOIIMNX 3J0POBBIO U KU3HHU JIFOJICH;

CIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJyYaeMble MPU W3YYCHUU XUMHH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, IS TIOBBIIICHHS
YPOBHSI  DKOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHHs TJOOATBHOTO  XapakTepa
OKOJIOTUYECKUX TPOOJIeM M TMyTeW MX pPEeHIeHHs] MOCPEJACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIICHHUS, YMEHHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeTrampenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEITOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCaAJIbHbIE yueOHbIE ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIEC), KOTOpbIe 0OOecredruBalOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESTCIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue AeiicTBHA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUW: PACKPbhIBATh CMBICI XUMUUYECKUX TMOHATHUN (BBIACIATH MX XapaKTEPHBIC
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSITUSMM), HUCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH VISl KJAcCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIHM,
yCTaHABJIMBaTh MPUYMHHO-CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JE€YKTUBHBIE, IO aHAJIOTHH),
JIeaTh BRIBOJIBI M 3aKITIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoOIlecce TO3HAHUS TOHATUS (TIpeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICININ, UCIIOJb3yeMbIE€ B XUMUU,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CHMBOJ dJEMEHTa), XuMuueckas ¢GopMmyrna W YypaBHCHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh U XaPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble nccienoBarebCKHe TeiiCTBUS:

YMEHHUE HCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI JUIA (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OIMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOMoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3ysbTar, (GopMyJIUpoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCICAOBAHUS, COCTABIIATh OTUET
0 MPOJIEIaHHO paboTe.

Pabora ¢ nunopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MMOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHSATh pPa3IuyHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX JJi BBINOJHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3a7]a4 ONpPENeIEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
o0JacT  UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpOi aKTUBHOT'O UCIIOJIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO (JOpMY MpeCTaBIeHUs UH(GOPMAIIUKU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmMamu rpauku 1 UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3UpPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENBCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXAloled NpUpOAHON
Cpenpbl.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juanora W (WiIM) OUCKYCCHUHU) IO
CylllecTBY  oOcyxaaemMoil  Tembl, (HOpPMYIUpOBaTh CBOM  MPEJIOKEHUSA
OTHOCUTEJILHO BBIMOJHEHUS IPEJIOKEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAaHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOW  JEATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3uluil (00CyXIeHus, 0OMEH MHEHHUSIMH, «MO3TOBbIE IITYpMbD», KOOPAUHALIUA
COBMECTHBIX JCHCTBUW, OMNpEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIN JAESITENbHOCTH, IUIAHUPOBAThH,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh HanoboJiee Y(PheKTUBHBIC CIIOCOOBI pelIeHUs] Y4eOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPU  BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJTy4YEHHUS! HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OIICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOW €M, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTEIBHOIO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBuM, crneruduueckde IS TpeAMeTHOM oOjacth  «XUMUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HaHWs, €ro  HWHTEpIpETallH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kjiacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oIHOpO/IHAst M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas IOl XUMUYECKOTO dJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCUPUKalUs peakiHuil: peakiuu
COCAUHEHUSI, PEAKIUU PA3JIOKEHHUS, PEaKIUU 3aMEUICHUs, pPeaKIuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW d(PEKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOuTalb, PAaANYC
aToMa, XUMHYECKasl CBS3b, MOJSPHAS W HEMOJspHAas KOBAJICHTHAsl CBA3b,
MOHHAsl CBs3b, UOH, KATMOH, aHWOH, PacTBOp, MAaccoBas J0Js1 BEIIECTBA
(IpolLieHTHAasi KOHILIEHTpAIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHATUA U
IIPUMEHSThH 3TU TOHATHUA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJi€HHS (HOopMys
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e OINpENENsATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTENEHb  OKWCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAUHEHHU IO
dbopmyiiaM, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHHUSIX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJIokeHusd B lleproanueckoil cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, NOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapaKTepu3oBaTh TabMuuHyr0 ¢opmy Ilepuomnyueckoi
CHUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobdouHas noarpynna (b-rpymnma)», Manbeie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabmune «llepuoanueckass cucrema xuMmuueckux snaementoB J[. .
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAlpa, 00Il1ee YUCIO 3JIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHYECKHE peakiu ([0 YUCIy M COCTaBy YYaCTBYIOUIMX B PEAKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

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

IPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHYECKHX NPEBpAlICHUNA B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYISIPHYIO W  MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmylie
COEIMHEHMSI, MaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

IPUMEHSATH OCHOBHBIE ONEpPalUU MBICTUTENBHON JIEATEIbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluI0, KilacCHU(PUKAIIHIO,
BBISIBJICHHE MPUYMHHO--CIEACTBEHHBIX CBSI3€d — JUJIsl M3YYEHUS CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METO/IbI
NO3HAaHUS — HAONIOJCHUE, U3MEpPEHUEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN);

clefoBaTh ~ IpaBHJIAaM  [OJIb30BAHMSI ~ XMMHYECKOM  TMOCyAod H
7abopaTOpHBIM 000pYyIOBaHWEM, a TakKXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUUM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BElIECTB (BOJOpOJA M KHUCJIOPOJAA), MIPUTOTOBICHHUIO
pPacTBOPOB C OIPEACIEHHON MAaCCOBOM JOJEHM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh U MPOBOAUTh  XUMHUYECKHE  OKCIIEPUMEHTBHl IO
pacro3HaBaHUIO PACTBOPOB HIENOYEH U KUCIOT C MOMOIIbI0 MHAUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U JPYTHe).

K koHIy 0OyueHus B 9 kjacce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

packphIBaTh CMBICI OCHOBHBIX XHWMHYECKHX MOHSATHUH: XHUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasi PEeaKIysl, XUMUYECKasi CBsI3b, TEIUIOBOH 3¢ ekt
peakuuu, MOJb, MOJISIpHBIM  00BEM,  PACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOIUTHYECKAs HUCCOLMALMSA, PEAaKIMd HOHHOTO
oOMeHa, KaTaliM3aTop, XMMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE M  BOCCTAHOBIICHHE,
aIoTponus, aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METAJIMYECKas), KpUCTAIMYECKasi peleTka, KOppo3us METaJUIOB,
CILJIaBbl, CKOPOCTh XUMHUYECKON peakluH, MpelleIbHO JOMycTUMas
koHueHTpanus [IJIK BemiecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

ONPEACIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIIACCy COEIUWHEHU 1Mo ¢GopMysiaM, BHJI XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOW (opMmyJsie, XapakTep cCpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUYECKOU
PEMETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpynma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OodbIIME MEPUOABI, COOTHOCUTH
0003HaUeHUs, KOTOphbIE MMEIOTCS B TMEPUOJAMYECKON Tabiuie, C
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsa sjapa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpeqieieHne HMX IO DJICKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEeHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKHE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPAaBHEHUS DJEKTPOJUTUYECKOM JHCCOLMAIMUA  KHUCIOT,
IIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, YypaBHEHHsI peakuuid, MOATBEP)KIAAONIMX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHA
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca dTUX PEaKIni;
IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MAacChI
BEIICCTB, MAaCCOBYIO JIOJIIO XHMHYECKOIO JJIeMEeHTa 10 (opMmyiie
COCIMHEHUS, MACCOBYIO JOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOW PEaKInH;

coONrofaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOW  TMOCYIOM |
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH 110  BBIITOJIHEHHUIO
71a00paTOPHBIX XHUMHUYECKHUX OIBITOB TIO0 TOJYYCHHIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIIEKUCIIOrOo ra3a);

NPOBOJANTh  PEAKIMH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM IYyTEM XJIOPHII-, OPOMH/I-,
uonua-, kapbonar-, Qocdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OIEPAIlUN MBICIUTEILHON NEITeIbHOCTH — aHaIn3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKHX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOOIeHNE, MU3MEPEHHEe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOW ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

Bbu6nuoreka [JOK

31 XUMHYECKHX 3JIeMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
X .
- OHMquCKaﬁ CBS3b . Bu6miorexa LOK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 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

bu6mmoreka [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 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 IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHUH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «[IpaBuia
3 paboTHI B 1abOpaTOPUN U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceil (Ha mpumepe 1 bubmorexa [IOK
A o PrMEp https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTIOBAPCHHOU COJIH )»
bubmunoreka LIOK
6 A 1
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CUMBOJIBI) XUMUYECKUX IJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEECTBA 1 bubmorexa OK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umeckas Gopmyna. BareHTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OtHocUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350¢
13 KommuectBo BemectBa. Mob. bubmuoreka [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKAHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koiuuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonTpomnbnas padora Nel mo Teme bubmoreka [JOK
«BellecTBa 1 XUMHYECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KHCIIOPOA (peaKityH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa OK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPAaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TormnmmBo (HeTh, Yroab U MeTaH).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI lro bubmorexa [IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[TonydeHue u coOMpaHKe KUCIOPOaa Bubamorexa [IOK
e . P posa, https://m.edsoo.ru/ff0d4ac2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lony4yenne u coOupanue BOAOPOA,

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA rasza 1o ero M3BeCTHOM bubmorexa OK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA bubmorexa OK
P . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B
35 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie
37 1 HEHACHIIIIEHHBIE pacTBOPHI. MaccoBast bubmorexa OK
= p PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 o reme
13 «IIpuroroBiieHrEe pacCTBOPOB C bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)
19 KonTpomnbnas padora No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALINS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubnmorera LHOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITosnydyeHne U XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) OoJI )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['enernueckas cBs3p MEKY KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
t H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HECOPTAaHUYECKUX bubmorera [IOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XUMHUYECKHX dJIeMeHTOB. IloHsATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52¢c
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04YeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoi Bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoteka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. /1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubmunoreka LIOK
59 VoHHas XuuHHeckas Cassb https://m.edsoo.ru/00adac34
60 KoBaneHTHast nomnsipHas XMMHUYECKast Bu6muotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenosipHAsk XUMUYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneup okncneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bubmuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucnuTeny 1 BOCCTAHOBUTEIHU bubmorexa OK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o reme bubnuoreka [JOK
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«CtpoeHue aroma. XUMUYECKAsI CBS3bY

https://m.edsoo.ru/00adb486

66 PeseprubIil ypok. O60011eHIE 1 | bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
67 [IpomexxyTouHas arTecTarusi. 1 bubnmoreka [JOK
HroroBast koHTpOIBHAS paboTa https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o011eHNE U | Bu6muotexa [JOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
[lepuoauueckuii 3aK0OH.
| Ilepuoauueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 Bubmmorexa [IOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bu6muotexa [IOK
HEOPTaHWYECKHX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZeyioB Kypca 8 kiacca»
6 Knaccudukanmst XumMuaeckux 1 bubmunoreka LIOK
pEaAKIHI MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IloHATHE O TOMOI€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHe 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbIE U ci1a0ble buGnnorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHble ypaBHEHUS peakIIni buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JTUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmiorexa OK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
14 IlousTue o runpoause coieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuoteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «PeltreHne KCrIepUMEHTAIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS buGnnorexa [IOK
p A HHATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 anl\lxllnqecxl:/le CBEﬁCTBa Ha IIpUMepe buGnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosnsiHast KUCIIOTa, Bu6muotexa [JOK
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XAMHYECKHUE CBOMCTBA, IOJyYEHUE,

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

pUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «lTonyyeHue ConsTHON KUCIOTHI bubmorexa OK
- .. N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Boruncnenus o ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIN OOUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61as XxapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(DUKAIINH CEPHI.
7 Haxoxnenue cepsl U €€ coenMHEHNI Bu6muotexa [IOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
duznyecKrue 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIIEHHOTO CII0co0a
26 MOJTYyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

bubmunoreka LIOK

29 XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U
e https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lTonyuenne ammuaxa, U3y4eHue ero Bubnmorexa [IOK
. T etk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmunoreka LIOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMuyeckoe bubmmorexa LIOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsisHEHNE OKpYXKaroueil cpeabl
COEIMHEHUSIMU a30Ta
®ocdop. Oxecua pochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOTYyYeHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CpPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B

35 pu I())z[e EHBI/II:IGCKI:/IG A XUMHUYECKUE bubmmorexa [OK

P .I,) ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxkcuapl yriaepojaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 YronpHas KUCIIOTa U €€ COTH bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "TTosrydeHune yrieKucioro rasa. Bu6muotexa [JOK
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa [OK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
40 KpeMmuunii u ero coefuHeHNUA bubmmorexa IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 mo teme
N bu6mmoreka [IOK
42 «BaxHeie HeMeTalIbl U UX
https://m.edsoo.ru/00ac0e18
COCTUHEHHUS»
OO0mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBsI3b U bubmuoteka [JOK
MeTaJIINYeCKas KpUCTaINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156
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O061u1me crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beruucienus mo

45 aBHEHUIM XUMUYECKUX PEAKIINI buGnnorexa LIOK
yp peaKiu, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeECH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKcCHUJIbI M TUAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIC METAIIBI — bubmoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHEHNS KaJIbIUI Bubmiorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O000IIIeHNE U CUCTEMATU3ALUS
3HAHUU
5 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoteka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOIEI €€ bubmorexa LIOK
" g A https://m.edsoo.ru/00aclaed
YCTpaHECHHS
bubmunoreka LIOK
54 A 7
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

> (IT) m »xene3a (IIT) https://m.edsoo.ru/00ae35e6
58 O606LEIGHI/IG U CHCTEMAaTU3aIIUS
3HAHUH
[Tpaktuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COZIEPXKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BbIXOJA MPOIAYKTa
peakiuu
61 O6o6nvleHI/Ie A CUCTEMATU3ALMs
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «BaxHenmme MeTaJlJIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuoreka [IOK
TOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaIOIel Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 bu6nuorexa [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ac0dOa
67 [TIpomexxyTouHast aTTecTarus. bubnuoreka [JOK
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Wrorosas kKoHTpoOJbHASA paboTa

https://m.edsoo.ru/00adb33c

68

PeseprubIil ypok. O6001IeHNE 1
crucTemMaTu3alurs 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxkrmmmonepHoe o61mectBo «M3marenberBo «lIpocBemenuer
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A.,

Axumonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
[Mudposas naboparopus 1Mo XMMUHU B paMKax HAIlMOHATIHHOTO MPOEKTa O XUMHUH

"Touka pocra"






