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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 10 XUMHUM Ha YpPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MTPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QeaepanbHON pabouell MIporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEIIMU MPerogaBaHus yueOHOro mpeamera «XuMusi»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T TpEACTaBICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUA OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeJIbHOE MPEIMETHOE COJIepKaHue,
IpeayCMaTPUBAET PACHPEACICHUE €ro Mo KilaccaM W CTPYKTYpUpPOBAHUE MO
pazienaM M TEeMaM TMPOrpamMMbl MO XHUMHUHU, OMPEACNSeT KOJIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepIKaHus, PEKOMEHIyEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro TMporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroUIuXxcsi, OMNpeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHUSI OCHOBHOW 00pa3oBaTEIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O 0011Iero oOpa3oBaHus, a TakKe TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJIel u3ydeHus MmpeaMeTa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON MEATEIbHOCTH OOYyYarollerocs IO OCBOCHHIO
y4eOHOTr0 coiepKaHusl.

3HaHME XUMHH CIY>)KUT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PECHHS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM E€IMHCTBE MHUpPA, BAKHYIO
poiib UrparoT (QopMUpyeMble XUMHUEW MPEJCTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTrurd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aIbHBIX
npoOjieM YCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYCCKOM,
MUIIEBON U IKOJIOTHYECKOM 0€30MacHOCTH, TPOoOIeM 3ApaBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH  JJII  CaMOpasBUTHS |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (YHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB HMX CAMOCTOSTENBHOW Y4eOHOW  JIESTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M MCCIEJA0BATENIbCKUX YMEHUM, HEOOXOJIUMBIX KaK B
MOBCEIHEBHOM JKU3HM, TaK U B IPO(HECCHOHATBHON JEATENHHOCTH;

3HAKOMHUT CO CHEeIUPUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsS/1a HA €IMHCTBO MPHUPOBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUM €CTECTBEHHO-HAYUYHON IPAMOTHOCTH 00 Yy4aIOIIUXCS;



crocoOCcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHUHM XUMHUHU OOECHEUMBAIOTCSA CIELUPUKON
COJIepKaHMsl ~ Yy4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCA  MeJarormuecKu
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa30BaHMsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYaIOUMMHCS CHUCTEMBI TMEPBOHAYAIBHBIX TMOHITUNW XUMHHU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

Crpyktypa coAep:kaHHusl MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxona k e€ uzyudeHuro. CopeprkaHue CKIIJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPTraHU30BaHBI 10 MPHUHIMIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /1. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeiacTaBiIeHUN 00 JIEKTPOIUTHYECKON JMCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (YHKIMH OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYEHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOrpaMMbl IO XUMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3ydeHHe XMMUU MOPOUCXOAUT C NPHUBJICYCHUEM
3HAHMA W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroImuid MUP»,
«buonorus. 5—7 knacce» u «duzuka. 7 KiIacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWA OCHOB
XUMUYECKOW HAayKH Kak 0O0JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (POPMUPOBAHWHM CHUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX TOJOKECHHUH,
JOCTYMHBIX 0000LIEHUI MUPOBO33PEHUYECKOT0 XapaKTepa, A3blKa HayKH, B



NpUOOIIEHNM K HAy4YHbIM METOJaM T[O3HaHUS MpPU HM3YUYEHUU BEUIECTB H
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUU W PA3BUTHH MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWil O€30MacHOro OOpalleHUus C BEUIECTBAMU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKUe LIEH, KaK:

— (opmupoBaHHE MHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHITHIO PEIIECHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHMsl Ha  CHCTEeMaTHYecKoe MpuoOIleHue
oOydJaromuxcs K CaMOCTOSITEIbHOM MMO3HABATENbHON NEATEIbHOCTH, HAyYHbBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIOBU, CIOCOOCTBYIOMIMX MPHUOOPETEHUIO 00yUYaIOIIUMHUCS
OMbITAa Pa3HOOOPA3HOUN NEATENbHOCTH, TMO3HAHMS M CaMOIO3HAHHUA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JI€ITEIbHOCTH;

— (¢opmupoBaHue oOmed (YHKIMOHAIBHOM M €CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPY’>KaoILEro MHpa, MUCIOJIb3YS 3HAHUS U OMNbIT, MOJYYEHHBbIE NPU H3yUYEHUU
XUMUH, TPUMEHATh HUX IPU PEIIEHUU NpoOJeM B IOBCEIHEBHOM MXU3HU W
TPYAOBOH ESTEIbHOCTH;

— (QopmupoBanue y OOyyaroUIMXCsi T'yMaHHCTUYECKMX OTHOILEHUH,
INOHMMAHUSl LEHHOCTU XUMHUYECKMX 3HAHUH JUId BBIPAOOTKH HKOJIOTHUYECKU
11eJIECO00Pa3HOro MOBEIEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEIIX
COXpaHEHUS CBOETO 3/10POBbsS U OKPY>KaIOIIEeH MPUPOIHON cpebl;

— pa3BUTHE MOTUBALMU K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTpPOJIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUENIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQuMiIs W HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUSI.

OOmiee YMCIO YacoB, OTBEAEHHBIX I HU3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHSATHUS

[Ipenmer xumuun. Poib XuMUU B KU3HHU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 mMeTogax Mo3HaHUS B XMMHUHU. YHUCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3jeneHus: cMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE OdJeMeHThl. CHMBOJIBI XUMHUUYECKUX
31eMeHTOB. [IpocThie U C0XKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumunueckass (popmyrna. BaleHTHOCTP aTOMOB XHUMHYECKHUX OSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMUYECKOrO AJIEMEHTA B
COEJIMHECHUMU.

KommuecTBo BemectBa. Monb. MossipHas macca. B3aumMocBs3b KOJIUYECTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemectBa. Pacu€tel mo dopmynam
XUMUYECKUX COCTUHCHHM.

dusnyecKkue U XUMUUYECKHUE SBJICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHYeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX peaKluil (COeAMHEHMS, PA3I0KEHUs, 3aMEIlIeHNsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPYTOBaHUEM, U3yUYE€HHUE U OMHMCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlWsd BOJbI) U XMMHYECKHX (FOpPEHHE CBEUH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (paslioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THUIAPOKCHIIA
menu (II) nmpu HarpeBanuu, B3auMoJeNUCTBUE kele3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB PA3CICHHUs] CMECEH: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHIIAIMUS, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH MOBAPEHHOU
comv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JAaHUE MOJEIEH MOJEKYJI
(1IrapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBUTeI M HEOPTaHNYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — aineMeHT U MmpocToe
BemlecTBo. HaxoxkzaeHnue kuciopojga B mpupojie, (HU3MYECKHME U XUMUYECKHUE
cBoicTBa (peakuuu ropenus). Oxkcuasl. [Ipumenenne kucnopoaa. CrocoObl



MOJIy4YeHUsT KHUCIIOpoJla B Jaboparopuu © OpombllieHHOCTH. Kpyrosoport
KHciopoza B npupojie. O30H — ajuioTpoIHast MOAU(pUKALUS KUCIO0pOoaa.

TermoBoll 3P(GEeKT XUMUYECKON peakUuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHHE TapHUKOBOTO 3P (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »memeHT uM mpocroe BewmecTBOo. Haxoxnaenwe Bomopoaa B
npupojsie, GuU3MYEeCKMe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnotsl u comnu.

Monsipabiii  00b€M  ra30B. Pacu€rel 1O XHUMHUYECKUM  YpPaBHECHHSIM.

dusnyeckue cBOMcTBa BoAbl. Bosa kak pactBoputenb. PacTBOpHI.
HaceblllieHHbIE M HEHACBIIMIEHHBIE PAaCTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B *KU3HU 4YesioBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe NMPUPOHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHuil. Oxcuabl. Kiaccudukxanus
OKCHUJIOB:  cosieoOpasyroiue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) U
HecosneoOpasyromue. Homenknatypa oxcuaoB. Dusnyueckue ©W XUMHUYECKHUE
cBOMCcTBa OKCUJIOB. [losyueHne okcuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMH: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. DPU3MYECKHE W XMUMHUYECKHE CBOWMCTBA
ocHoBaHuil. [lorydueHrne ocCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. HomeHkmarypa kucior. @uszndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psp axktuBHoctn MetamuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiatypa coneid. @uU3nyeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

['eneTnyeckas cBsi3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COETUHEHU.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEAEICHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJYUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOAa, HaOI0/IeHne
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HHUKHOBEHUS U
MpekpanieHus ropeHus (mokapa), O3HAKOMJICHHME C oO0Opa3llaMHh OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpAHHE, PACMIO3HABAHME U HU3YUYEHUE
CBOWCTB BOAOpOJia (TOpeHue), B3auMojencTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXHO HCIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BELIECTBA, B3aUMOJECHCTBUE BOJBI C METAJUIAMHU
(HaTpueM u KaybllueM) (BO3MOKHO HCIOJIb30BAaHHE BHUICOMATEPHUAIIOB),



uccienoBaHue oOpas3loB  HEOPraHMYECKUX BEIIECTB Pa3lIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUS! OKPACKU MHIUKATOPOB B PaCTBOPAX KUCIOT U IIEIOYEH,
u3ydeHue B3ammojnerictBus okcunma meau (Il) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KUCJIOT C MeTajllaMH, pPEaKUuid HEUTpaau3aldy, I[OJYYECHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/a4 N0 TeMe «BaxkHelne Kiaacchl HEOPTraHMYECKUX
COCIMHECHUI.

IHepuoagnuecknit 3axkoH u Ilepuoamyeckas cucTeMa XMMHYECKHX
ieMenToB JI. WU. MenneneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble TOMBITKH KiIacCU(DUKAIMM XUMHUUYECKUX dJeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IEJOYHBIE M MIEJTOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N.  Menneneesa.  KoporkonepuogHas ¥ JJIMHHONEPUOJHAs dbopmbl
[Tepunognueckoit cucrtembl xumuueckux snemeHToB [l. M. MenneneeBa. Ilepuosbl
u rpynmbl. OU3MYECKUN CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB MEpuoAa M
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHUe
ANEKTPOHHBIX ~ 000J0Yek aroMoB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 €ro noJjiokeHuto B llepuonuueckon cucreme /. 1. Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U [IEPUOIAM.

3nauenue Ilepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMHUYECKUX
BJIEMEHTOB JJI1 pa3BUTUA Haykd W npakTuku. [[. . MeHnneneeB — y4yE€HbIM U
rpaXkJ1aHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HENOJSIpHAs) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Iporecchl okucieHus: u BoccTaHOBIEHUs. OKHUCIUTEIN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmuvwie ceasu



Peanuzanus MeXnpeIMETHBIX CBsI3eM MpU HM3yYeHUHM XUMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4e€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJU3, CHHTE3, Kilaccuukauus, TMEepUOJUYHOCTh, HAOJIIOJICHHUE,
AKCIIEPUMEHT, MOJECITUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PU3MUECKHUE BETUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COHIIE.

buonorus: doTocunTes, qpixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpaNbl, TOPHbIE  TOPOJBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYeECKAsi peaKkIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOWMCTB
XUMUYECKUX D3JIEMEHTOB IME€PBBIX TPEX TMEPUOJOB, KalMs, KaJIbLUI U HX
COEMHEHUI B COOTBETCTBUM C TIOJIOKEHHWEM »3JeMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHUYECKOM CBSI3U. THUIIBI KPUCTAJUIMUECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3IWYHbIM KjlaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Krnaccudukaims XuMU4eCKUX peakinii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3 dekTy, 1o
M3MEHEHUIO CTETICHEHW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckol peakuuu. llonstue o0 oOpaTuUMbIX U
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U IIOJOKEHUE XUMHUUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENTbHO-BOCCTAHOBUTENBHON peakunu. COCTaBICHUE YPABHEHUM



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OamnaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUALIANA. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AucCOLMAlMM BEIIECTB C Pa3JIMYHBIMU BHAAMU
xumuyeckoi cBsa3u. Crenenp nucconuarui. CUIbHBIC U Clla0ble JIEKTPOIUTHI.

Peakiiuu nonnoro ooOMeHa. Y ciioBusi MPOTEKaHUST peaklMii HOHHOTO 0OMeHa,
IOJIHBIE M COKpAIIEHHBIE MOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMM M COJEHd B CBET€ MPEJICTAaBICHUH 00  BIEKTPOIUTUYECKOU
nucconmanuu. KauecTBeHHbIe peakiiuy Ha HOHBIL. [[oHSATHE O TUAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX
BEI[ECTB — METAIOB M HEMeTauioB (Tpadura W anMasa), CI0XKHBIX BEIIECTB
(xmopuma HaTpusi), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIICKTPONPOBOTHOCTHU
pacTBOpOB BEHIECTB, IMpoliecca AUCCOLUMAIMUA KHUCJIOT, WIEJI04Yed U cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MAaTEpHUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TNPOTEKAHUS  peakluii  HMOHHOro  OOMEHa
(oOpazoBaHme ocaaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEaKUUWd HAa HOHBL, pELICHUE
AKCIIEpUMEHTAJIbHBIX 3a/1a4.

Hemerasyibl 1 MX COeIMHEHUA

OO6miast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XWMHMYECKHE CBOWCTBA Ha IpUMEpe  XJopa
(B3auMoOZEICTBUE C METaJUIaMH, HEMETajulaMH, UIeJI0o4aMu). XIIOPOBOJOPO/I.
CosnsHas KUCIIOTa, XMMHYECKHE CBOICTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eJIOBeKa. BaxHeWline XJIOpuUabl U UX
HaXO0XJCHHUE B IPUPOLE.

OO6mrast xapaktepuctuka anneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3NYECKHUE CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa ceprl. CepoBOIOpOA, CTpoeHue, Puzndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CEepPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kucjaora, (Qu3nUeckne MW XUMHUYCCKHE CBOWMCTBa (0Omme  Kak
MPEACTaBUTENS Kacca KHUCJIOT u cruerupuyeckne). XHUMHYECCKHUE PEaKINH,
JeXalme B OCHOBE IPOMBIIIJIEHHOrO CHOCcO0a MOJYy4YeHUS! CEPHOM KHUCIOTHI.
[Iprumenenune cepHoit KUCHOTBI. CONM CEPHOM KUCIOThI, KAUECTBEHHAsl peaKIus Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHHN B TpuUpoOJe. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CITIOCOOBI €r0 MPEOTBPAILECHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKHUCIEHHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢usznueckre U XuMu4yeckue cBoiicrBa. KpyroBopot azora B npupoze. AMMHUaK, €ro
dbu3nYecKre U XUMHUUYECKUEe CBOMCTBA, MojyueHue u npuMmeHenue. Coiam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHHe, (PU3UMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak TpEACTAaBUTENS Kilacca KHUCIOT U creuudduueckue).
Hcnonp3oBanne HUTPATOB U COJIEM aMMOHHSI B KaueCTBE MHUHEPaIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHHE OKPYXKalollel cpe/ibl COeIMHEHUAMH a30Ta
(KUCOTHBIE JTOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI M BOJOEMOB). Docdop,
ajutoTponHbie Moaudukamuu ¢Gocdopa, Pu3MUECKHEe W XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kucinora, Gu3MUecKue U XUMUUECKUE CBOWUCTBA,
nonyuyenue. Mcronb3oBanue ¢pochaToB B KAYECTBE MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIC
MoIU(UKALMK, PACHpPOCTPAaHEHHE B TNpHUPOAE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBoport yriepoaa B npupoje. OKCuabl yriepojaa, ux
¢usznueckre W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA J>KUMBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHUE. DKOJIOTHYeCKHhe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriiepoaa (IV), rumore3a r00anbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coyM, uX (Pu3nuecKue U XMMHUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHenue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIILCKOM
XO35MCTBE.

[lepBoHauanbHbIC OHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIIEBOJOPOAOB (Yroib, NTPHUPOAHBIA Ta3, He)Th),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJIb B OBITY M TMPOMBIIUICHHOCTH.
[TorsiTne 0 OMONOTUYECKN BaKHBIX BEIIECTBAX: KUpaX, OelKax, yrieBojgax — u ux
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX H
HEOPraHUYECKUX COETUHEHUM.

Kpemunii, ero ¢usmueckne W XUMHYECKHE CBONCTBA, TMONy4YCHHE U
npuMmenenne. CoeauHeHus KpemHHUsi B mpupozae. OOmue mnpeacTaBiIeHUs 00
okcune kpemuusi (IV) u kpemHueBoil kuciore. CUIMKaThl, UX MCIOJb30BAHHUE B
ObITY, B MPOMBIILICHHOCTU. BakHellue CTpoUuTelibHbIE MaTepHalbl: KEpaMuKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpoOreMbl 0e30mMacHOr0 MCHOJIb30BaAHUS
CTPOUTENIbHBIX MAaTEpPUAJIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHUEe 00pa3ll0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NIECKUE U XUMUUYECKHE CBOMCTBA
rajjoreHOB M WX COEJUHEHHM (BO3MOXKHO UCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJICHME ¢ oOpa3naMu XJOpPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  COCIMHEHHSIMU  (BO3MOXKHO  HCIIOJh30BaHUE
BUJIeOMaTeprasoB), HaOIOICHHE Tpollecca O0yriauBaHusl caxapa moj JelCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3yYCHHE XHUMHYECKHUX CBOICTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdar-
MOH W HaOJNIOJieHHWEe Mpu3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (HU3UYECKUMU
cBolicTBamMu azora, ¢ochopa W HUX COSTUHECHHM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEepUasoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX yIOOPEHU, MOyYeHHE,
cobupaHue, paclio3HaBaHWE W H3Y4YCHHUE CBOMCTB aMMHaKa, TWPOBEJACHUE
KaueCTBEHHBIX PeaklMil Ha MOH aMMOHUS U ¢GochaT-uoOH U U3YYEHUE NPU3HAKOB
WX POTEKAHUS, B3aUMOJICCTBHE KOHIICHTPUPOBAHHON a30THON KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEpPUAJIOB), U3y4YEeHUE Mozenen
KPUCTAINTMYECKUX PEIETOK anmasza, rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C
IPOIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJy4yeHUEe, COOUpaHUE, pacliO3HaBaHHE U HU3yUYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX PEaKIUi Ha KapOOHAT U
CWIMKAT-UOHbBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHUE C
OPOJIYKIHMEN CUIMKATHOM MPOMBILIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIBHBIX
3a71a4 o TeMe «BakHelnine HeEMETAJUIBI U UX COSTUHEHUS) .

MeTaujibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METaJNIOB HA OCHOBAHUH
UX TMoJiokeHuss B llepmogmueckod cucreme xumuuyeckux snemeHtoB [[. .
MenpneneeBa u cTpoeHusi atToMoB. CTpoeHne MeTauioB. MeTtamnueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAUIMUecKass  pemeTKa.  DJIEKTPOXUMHUYECKHH  pAaln
HanpsHKeHU MeTaioB. dusnyeckne U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
crocoObl ToyuyeHus MeTamioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTajdb, YYryH, AIOPATIOMHHUMH,
OpoH32a) ¥ UX MPUMEHEHHUE B OBITY ¥ MPOMBIIIJICHHOCTH.

[Ileounble MeTauibl: MoJjiokeHue B [leprnonnueckoil cUCTEME XHUMUYECKUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe WX aTOMOB, HAaXO0XJECHUE B IPUPOAE.
dusnuecKkue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUJIBI U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHHe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHUM M KaJIbIUM: IIOJO0XXKEHHE B
Ilepuonnueckon cucrteMe xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B Tpupojae. PU3NUECKUE U XUMUYECKNE CBOMCTBA MATHUS
u Kanblus. Baxuelmume coenuHeHHus] KalblMs (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMma, HaxoxXAcHUE B npuponae. dPusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3IE€MEHTOB /.
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA xene3a. OKCuabl, TUAPOKCUILI U conu xkenesa (II) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, HX (PU3HUYCCKUMHU
CBOMCTBaMH, U3Yy4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEUCTBUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOM (BO3MOYKHO HCIIOJb30BAHUE BHJIEOMATEPUAITIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXHO  HCIIOJIb30BaHHWE  BHUJAEOMATEpUAJIOB), MPU3HAKOB  MPOTEKAHUs
KAUYECTBEHHBIX PEaKLHU HA MOHBI: MAarHus, KaJIbLUs, aJIOMUHMUS, [IUHKA, JKeJle3a
(1) u xenesa (III), meau (II), HaGnrOAEHME U OMUCAHKE MPOIECCOB OKPAIIBAHMUS
IUIJAaMEHU HMOHAMHU HATpUs, Kajlud U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCClIeI0BaHne aM(pOTEPHBIX CBOWCTB THIPOKCHAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeimue
METAJUIBl U KX COCTUHEHUSI.

XuMHS U OKpY KaKlIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEHEBHOM »KHM3HM YeIOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEUIECTB M XUMHUUYECKUX peakuuid B ObIiTy. IlepBas momours npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXarlleil cpeabl (MpeaenbHas JOmycTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O00pa3loB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHbBIC
MaTepualbl).

Mexcnpeomemmuvwie ceasu



Peanuzanmss MEXIpEIMETHBIX CBSI3€M MpU HM3yYeHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TIOHATHH, SBJSIOMUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme eCTeCTBEHHO-HAYYHBIC TOHATHS: HAY4YHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIaccuPuUKamus, TIEePUOAUIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, H3MEPECHHE, MOJIeb, SBICHUE, ITaPHUKOBBIN
3¢ PeKT, TEXHOJIOTUS, MaTepUAIIBI.

dusnka: Matepus, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, TPOBOJIHHKH,
MOJIYIIPOBOAHUKH, JTUAJNCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOpP, PAaCTBOPUMOCTb, KPUCTAJUTHYECKAST
peméTKka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢ortocuHTe3, NbIXaHWe, OWocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATCIILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, rumpocdhepa, MHUHEpPATbl, TOPHBIE  TOPOJIHI,
NIOJIC3HBIC MCKOIIaeMBbIE, TOILJTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA INPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMS MPOrPAMMBI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTAIOTCSA B X0J¢ OOy4YeHMS XMMHUHU B €JAMHCTBE Y4YeOHOW u
BOCIUTATEIBHOMN AEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU, NPUHSATHIMU B
oOlllecTBe TMpaBWIaMH W HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3WTUBHBIX IIEHHOCTHBIX OpHUEHTAUUN U
paclIMpeHue OMbITa JICSITEILHOCTH HA €€ OCHOBE, B TOM UHCJI€ B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4yHOMY HACJEIWI0, TOHMMAHUS 3HAYEHUs XUMHYECKOM HAayKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMAaIHE o
NEPEIOBbIX JOCTMIKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpONUCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCITUTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM W ApPYruxX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JIEATEIHHOCTU TPHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW y4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE MOBEACHUE M IMIOCTYNKH CBOUX TOBAPHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHSI HAYKH M COCTABISIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C
MPUPOJTHOM CPEJION, O pOJIM XUMHUM B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHWBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Yy4eOHBIMU TEKCTAMH, CIPABOUYHOM



JUTEPATypPOr, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMHU HMH(POPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO M TO3HAHWIO, JHO0O3HATEIBHOCTh, TOTOBHOCTh M
CIIOCOOHOCTh K  caMOOOpa30BaHWIO, TMPOCKTHOW W  HCCIEAOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH W YPOBHS OOYy4YEHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBCHHOI'O OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0pPOBBIM 00pa3 »W3HU, OCO3HAHUE TOCIEIACTBUN W
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOJICHUS aJIKOTOJISI, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COONIIOZIEHUs TpaBuy OE30MaCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) TPy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W pe3yibTaTaM TPYAOBOW IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIeHON Mpo¢eCcCHOHANBHON ESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpeIe;

6) 3K0JI0OrM4ecKOro BOCHUTAHHUS:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy MU TICUXMUYECKOMY 3J0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIINX 3/I0POBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOIIEH NPUPOJIHOU CPEIOM, JJIsl OBBILIEHUS
YPOBHS  DKOJOTUYECKOW KYJNbTYpPhI, OCO3HAHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX peHIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHbHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIICISIOT 3HAYMMBIC TS
dbopMupoBaHUST MUPOBO33PEHHUS OOIICHAYyYHbIE TMOHATHA (3aKOH, Teopwus,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, SKCTIEPUMEHT U JIPYToe€.), KOTOPhIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMeTax W TO3BOJISIOT Ha
OCHOBE 3HAHWH W3 ATUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHON



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATHBHBIE), KOTOpbIE o0OecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHHUIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbLHBbIE YUeOHbIE HeHCTBUSA

ba3zoBble JJornyecKue 1eicTBUA:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMU: PAaCKPBIBATh CMBICI XMUMHYECKUX TOHSATUN (BBIACTSATh UX XapaKTEepPHBIC
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTUMH TOHSTHSIMHU), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKHUX BEIIECTB U XUMUUECKUX PEaKIuid,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICTYKTUBHBIE, 10 aHAJIOTHUH),
JieaTh BEIBOBI U 3aKIIIOUCHUS;

yMEHUE TPUMEHITh B TIpoIlecce TO3HAHUS TOHATHSA (TIpPeAMETHBIE U
MeTarnpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yEeMbIe B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI JJIEMEHTa), XuMudeckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiuu — MpU pelieHUH y4eOHO-TI03HaBaTEeIbHBIX 3a/1ad, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATh M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBA3M U
IPOTUBOPEUHUS B U3YHAEMBIX MPOLIECCAX U SABICHUSX.

Ba3oBnble ucciaenoBaTeLCKHe 1eHCTBUSA.

YMEHHUE HCIIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KA4YE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAyeCTBE OCHOBBI JUIsi (POPMUPOBAHHS THUIIOTE3bI IO
POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOPETeHHE ONBITa IO IUIAHWPOBAHUIO, OPTaHU3AIMU U TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yabTaT, PopMyIupoBaTh 000OIICHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ undpopmaumueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOIO COJEpXkKaHUSA, CIpPABOYHbBIC
mocoOusi, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMALIHIO;



YMEHHE NPHUMEHSITh PAa3JIHYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337]a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OIbITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMH CXE€MaMH, JuarpaMMamH,
IpyruMu popMamu rpaduKu U UX KOMOMHAIUSMU;

yMEHHE MCIOJb30BaTh M AaHAJIM3UPOBaTh B Tpouecce Yy4yeOHOH U
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHUE OKPY’KaloIIeW NpUupoHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBEPCcAJIbHbIE y4eOHbIe 1eiCTBUS:

YMEHHS 3aJlaBaTh BOINPOCHl (B XOJe Juanora W (Wiu) AMCKYCCHH) IO
CylIeCTBY  OOCyXJaeMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUS TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIsATh  TOJYYEHHbIE  PE3yJbTaThl  IMO3HABATEIILHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUSI XMMUUYECKOTO JKCIEepUMeHTa (J1abopaTOpHOro OIbITa,
1abopaTOpHOM pabOTHI MO UCCIIETIOBAHUIO CBOMCTB BEIIECTB, Y1€OHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTpPYJAHHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABATEJILHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONINX MpoOJieM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHIl, OIpEAEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerysiTUBHbIC YHUBepPCAIbHbIE Y4eOHbIE 1eCTBUS:

YMEHUE CAMOCTOSITENILHO OMNPEAENATh UEIU IEATEIbHOCTH, [UIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CTIOCOOBI PEIICHHS YYCOHBIX U
IIO3HABATEIBHBIX 3aJad, CaMOCTOSTEIBHO COCTAaBJISATh WIH KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JECUCTBUM NPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJIHM, YMEHUE
MCITI0JIB30BaTh ¥ aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B yCJIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3YJbTaTOB IO OCBOEHUIO 0053aTEIbHOrO
COJIepKaHMsl, YCTAHOBJIEHHOrO JaHHOM (eaepanbHON paboueil mporpammon,
BBIJICJIAIOT: OCBOCHHBIE 00YUYaIOIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



neucTBUM, crneuudpuyeckue i1 OpeAMETHOM o0macTh  «XHUMHUS», BUJBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOIO  3HAHWS, €ro HHTEpHpETalyH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJAIOIIUXCS YMEHUM:

¢ pPacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIIpHash Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHCJICHUS, XUMHYECKasl peakius, KiacCu(pUKaIus peakiui: peaxiuu
COCIMHECHUS, PEAKIMU PA3JIOKECHUS, PEaKIMU 3aMEIICHUsl, PEaKUNU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aroMa, DJIEKTPOHHBIA CIIONW aroMa, aTOMHas OpOUTal b, paguyc
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAS W HEMOJApHAas KOBAJICHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIECTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHWYECKMX TIOHATUHA U
IPUMEHATH 3TH MMOHATHS IIPU ONMCAHUU BEIIECTB U X MTPEBPAILCHHUI;

¢ HCIMOJNB30BAaTh XHMHUUYECKYIO CHUMBOJHMKY [UJIi COCTaBieHHS (opmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUI;

¢ ONpENeNsATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJICHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIE)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHA XUMHUYECKON CBsi3M (KOBaJCHTHasT W MOHHAas) B
HEOPraHMYECKUX COCANHEHUSAX;

o packpeiBaTh cmbich Ilepuognueckoro 3akona J[. M. Menaeneea:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOAUYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKeHUs B Ilepuoanueckon cucreme,
3aKOHOB COXpPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaapo;

e OMNWCHIBATh W XapakTepu3oBaTh TaOiuuHyo ¢Gopmy Ilepuoanueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iu4aTh TMOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpynma (b-rpymnma)», maneie u
OonbIIME TEPHOIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cuctemMa XuMHYecKHX diemeHToB J[. .
MenzeneeBa» ¢ YHCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00IIee YUCIIO 3JIEKTPOHOB
U pacnpeeneHle uX Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pPEAKUUU (IO YUCIY U COCTaBY YYacTBYIOLIUMX B pPEAKIUU
BEUIECTB, IO TEIJIOBOMY 3D (DexTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIHME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpAIIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MacChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmylie
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOM peaKIuu;

IPUMEHSITh OCHOBHBIE OIEpaIMi MBICIUTENIbHON ACSITENIbHOCTA — aHaU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTU3alluio, Kiaccudukaiuio,
BBISIBJICHUE TPUUYMHHO-CIIC/ICTBEHHBIX CBS3€H — JJisi U3Y4YEHUS CBOWCTB
BEIIECTB W XUMHYECKHX PpEAKUUNA, ECTECTBEHHO-HAYUYHBIE METO/IbI
No3HaHUsI — HAONIOJIeHHe, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBUJIaM  [OJb30BaHUS  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TMpaBUiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIUSIMU TI0 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHI MO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C IOMOILIBI MHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U APYTHUE).

K xonIiy oOydenus B 9 kiacce nmpeaMeTHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XMMUYECKasi peaKklus, XUMUYEecKasi CBs3b, TEIUIOBOM 3P (heKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTajau3aTop, XMMHUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass peueTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOpPOCTh XUMHUYECKOW pEaKIuu, MNOPeAeabHO JTOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUH U
IPUMEHSATH 3TU MOHSTHS TIPU ONMKUCAHUU BEIIECTB U UX MPEBPAICHUI;
UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIMUKY [IJI1 COCTaBJICHUS (OpMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEaKIU;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTPENIeIEHHOMY KJIAcCy COCIMHEHUW 1o (opMynam, BUJ XUMHUECKOUH
CBsi3M  (KOBaJICHTHAsi, WOHHAs, METAIUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]] HOHA TI0 XUMHYECKOU (opMmylie, XapakTep cpeibl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIMHEHUM, THUI KPUCTAIIINYECKON
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINHCHIBAaTh U XapaKTepH30BaATh
Tabiuunyto ¢opmy Ilepmonnueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
pasznuyarh TOHSATUS «rJaBHasg mnoArpynna (A-Tpynma)y U «1moOouyHas
noarpymnmna (b-rpynma)», maneie u OOJbIIME MEPUOABI, COOTHOCUTH
o003HaueHusl, KOTOpble HMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI  aTOMOB  XMMHWYECKHX
ANIEMEHTOB (coCcTaB M 3apsia  sApa, oO0IIee YHCIO JJIEKTPOHOB U
pacripesieieHie WX TI0 DJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COEJUHEHUI B
npeaenax MajlblX MEPHUOJIOB U IIaBHBIX HOATPYINN C YYETOM CTPOCHUS HUX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIYy M COCTaBY YYACTBYIOLIUX B pEaKIUU
BEIIECTB, MO TETUIOBOMY 3(D(PeKTy, M0 M3MEHEHHUIO CTETCHEW OKMCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30oBaTh (OMUCHIBATH) OOMmMMUE W Crenu(puuecKrue XUMHYECKHE
CBOMCTBa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS DJEKTPOIUTUYECKOW AHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKLIUI MOHHOTO



oOMEHa, ypaBHCHHUS pEaklWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXIY BEIIECTBAMHU PA3IUIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS SJICKTPOHHOTO OajlaHCa ATHX PEaKIUH;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX IPEBPAIICHUN B Pa3IHMYHBIX
YCIIOBUSX;

BBIUUCIISATH OTHOCUTEIIBHYIO MOJICKYJSPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JOJIO XUMHUYECKOTO DJJeMeHTa T0 QopMylie
COCIMHCHHUS, MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUEThI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuu;

coOn0gaTh  MpaBWJIa  MOJIB30BAHUS ~ XMMHUYECKOW  MOCynoi u
7a00paTOpHBIM  00OpYyIOBAaHHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C HHCTPYKIHUSMH [0 BBITIOJHCHHIO
7a00paTOPHBIX XMUMHUYECKHUX OIBITOB IO TMOJYyYECHUIO H COOMUpPAHHIO
ra3000pa3HbIX BEIIESCTB (AaMMHAaKa M YTIJICKHUCIIOTO rasa);

NPOBOAUTL  PEaKIMKM, MOATBEPXKAAIONINE  KAYCCTBCHHBIM  COCTaB
Pa3IUYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPH[I-, OPOMHM/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiIukKaT-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUS U WOHBI M3YyYECHHBIX METAJIJIOB, NMPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEIIECTB;

PUMEHATh OCHOBHBIE OIEpaIlid MBICIIMTEIHBHOU JEATEILHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, OOOOIIEeHHe, CHUCTEeMaTU3AII0, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JIJI1 M3YyYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX pPEaKIMi, €CTEeCTBEHHO-HAYYHBIE METOJbI IIO3HAHUS —
HaOII0JIeHUe, WU3MEPEHHUE, MOJCTUPOBAHUE, DKCIICPUMEHT (pECaIbHBIN W
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBo yacoB
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbIe IIpakTHyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Pasnen 1. [lepBoHavajbHbIe XHMHYECKHE TIOHSTHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTHYECKOM EATEIIbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6moreka [OK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro o pazmeny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHU4eCKMX BellecTB
51 Bosznyx. Kucnopon. Ilonsitue 5 bubnuoreka [IOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
59 Bopopon.Ilonsarue o kuciorax 8 1 bu6mmoreka [IOK
' U COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [lonsitre 06 5 1 1 bu6moreka [JOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHNYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3akoH u llepuoaguveckasi cucrema xumnueckux 31eMeHToB /I, . MenaeseeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUA




[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmmoreka [IOK

3.1 XHUMHYECKUX 3eMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837c
MemnpneneeBa. CTpoeHue atoma
XUMHYECKASA CBA3b.
3.2 OKXUCIIUTETBHO- 8 bubmmorexa [TOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6moteka [{OK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [OK
C3CPBHOC BPEMit https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P KoHTposbHBbI IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoTbl padoThI
pecypcsl
Pa3nes 1. BemecTBO M XUMHYeCKHE peaKIMHU
11 [ToBTOpenue u yriuyoieHue 3HaHUN 5 1 bubnuotexa [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJIMTAYECKAST JUCCOLALIMSI. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTaJuibl U HX cOeIMHEHHUS
51 OO6mras xapaKTEPUCTUKA XUMUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [JOK
' I https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, hocdop u ux 7 1 bubmorexa LIOK
' PYHTHHL. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as XapaKTepuCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHECHUS




Wroro mo pazneny 25
Paznen 3. MeTa/jIbl M UX COeIMHEHUS
. bubnuotexa [JOK
31 Obmwie cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
3.2 Baxneiiime MeTamisl ¥ UX COSIUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumusi v okpy:Kamomas cpejaa
41 B COBeKA 3 bu6moreka [IOK
' CILCCTBA 1 MATCPUAIILL B HHMIHH HET https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 3
p 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Kontpoabnsbie | Ilpakrnyeckue | H3Y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThl padoTsbI |
pecypchl
1 [Ipenmer xumuu. Ponb XUMUU B KU3HU 1 bu6moteka [IOK
yenoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METO1aX ITO3HAHUS B XUMUHU 1 bubmorexa IJOK
8 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHl B TaOOPATOPUN U TTPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrtele BemecTBa U cMecu. CriocoObl bubnuorexa [JOK
4 . 1
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas pabota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubamorexa TIOK
8 B PUMEP https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH )»
bubmuorexa [JOK
6 ATOMEI H MOJICKYIEI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClI0KHBIE BEIllECTBA 1 bubmmorexa TIOK
P . https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSIHCTBA COCTaBa BEIICCTB.

bubmmoreka [{OK
1 X eckas o a. BayienTHOC
0 HIMITE A popiyn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJIEMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11
OTHOCHUTENBHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bu6moreka [IOK
3JIEeMEHTa B COCIMHECHUH https://m.edsoo.ru/ff0d350c
13 KommaecTso BemiecTsa. Mosb. bu6moreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 dOu3znvecKrue 1 XUMHUISCKUE SBICHHUS. bu6moreka [{OK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MACChI BEILIECTB. bubnuoreka [IOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA 10 YPABHCHUSAM XUMHYCCKUX bubmorexa HOK
N yp https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudukanus XuMU4IecKux peakiui
18 (coenMHEHMS, PA3JIOKEHUS Brbmiorexa IJOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnMKIoneauct. O6o0meHne u bubmorera I[IOK
) N https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 KonTtponeHast pabota Nel o teme bubnuorexa [IOK
«BelecTBa U XUMHUYECKHUE PEAKLIN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. CocraB bubnuorexa [IOK

Bo3ayxa. Kucnopon — snemeHr u

https://m.edsoo.ru/ff0d448e




npocroe BeuiecTBo. O30H

duznueckre 1 XUMHUECKHE CBONCTBA

22 KuCI0poJia (peakiuu OKUCICHUS bubsmorexa IIOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 oxcuaax
CriocoObI MoJTydeHUsT KUCIOpoia B
23 71a00paTOPHH U IMIPOMBIIILICHHOCTH bubmorexa IIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKuru, MOHSTHUE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar HSHGIEI/IG?;OS yra CITOCOOBI gro bubmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktuueckas padota Ne 3 mo Teme
26 «ITonmyuenue u cobupanue Kuciopoaa bubnrorexa LIOK
yi . P poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOKWCTBY
97 Boaopon — sneMeHT u mpoctoe bubnuorexa [JOK
BeniecTBO. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
08 du3nYeCcKre U XUMUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KHUCIIOTAX M COJISAX Bu6muorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI OTy4eHHs BOJIOPOIa B bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas pabora Ne 4 o Teme
bubmuoreka [JOK
31 «ITomyuenue u cobupanue Bo10poa,

HU3YUCHHUC CTO CBOICTBY

https://m.edsoo.ru/ff0d4f42




MonspHblii 00bEM razoB. 3aKOH

bubmmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a II0 €ro U3BECTHOM bubmmorexa LHOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA UM 00BbEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHHIO PEAKIMH Ha OCHOBE 3aKOHA bubmorexa HOK
P .. P " https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B
35 dOu3znvecKnue 1 XUMHUIECKHUE CBONCTBA bu6moreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [lonsitue 00 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachieHHbIE
37 ¥ HEHACBIIIIeHHBbIE pacTBOPEI. MaccoBast bubmorexa [IOK
p PBIL. https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[IpakTrueckas padota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM JI0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponsnas padota N2 o teme bubnunoreka [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
Okcupl: cocTaB, KilaccuDUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuyenune u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmorexa OK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusl: cOcTaB, KJIacCU(UKALIUS, bubnunoreka [IOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenune u XUMUYECKHE CBOMCTBA

bubmmoreka [IOK

43 N
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocTas, kinaccuduxarnws, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMH4YECKHE CBOWCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIATypa,
46 cnocoi(ib]f OJI )erm ngmeme bubmmorexa ITOK
y v ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3aa4 [0 TEME bubmuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas CBsI3b MEXAY KI1aCCaMH bubnuoreka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O00011eHNEe B CUCTEMATH3aL|s 3HAHUH
B 1 https://m.edsoo.ru/00ad9ch?2
KontponpHas padota Ne3 o teme
50 "OCcHOBHBIE KJIaCChl HEOPraHUIECKUX bubmorexa ITOK
. P https://m.edsoo.ru/00ad9ela
COCIUHECHUI
[TepBbie MOTBITKH KIacCU(pUKAITIN
51 XHUMHUYECKUX 3JIeMeHTOB. IloHsATHE O bubmnorexa ITOK
i https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
[Iepronnueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucreMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenneneeBa
bubnuoreka [JOK
53 Ilepropl, rpynmsl, HOArPYIIIbI 1

https://m.edsoo.ru/00ada52c¢




Crtpoenue atomoB. CocTaB aTOMHBIX

bubmmoreka [IOK

o4
snep. M3oTonel https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuotexa [JOK
55 aTOMOB 371eMeHTOB [lepuonyeckoit
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. MenneneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepunoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leprnoamaeckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEAroT U https://m.edsoo.ru/00ada96e
rpaXKJaHUH
DIIEKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoreka [IOK
58
XUMHUYECKUX DIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 VowHas XuMHHeckas Casb https://m.edsoo.ru/00adac34
60 KoBanentHas noJyisipHasi XuMu4eckast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenoJsisipHasi XMMUYECKast bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneip okucneHiA https://m.edsoo.ru/00adae28
63 OKuCIUTETHLHO-BOCCTAHOBUTEIILHBIE bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucIuTEIN U BOCCTAHOBUTEIHN Bubmmorexa LIOK
https://m.edso00.ru/00adb076
65 KonTtponeHast pabota Ne4 o teme bubnuorexa [IOK




«Ctpoenue aroma. XuMUYECKask CBSI3b)»

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

66 Pesepubiit ypok. O600611eHNE 1 1 bubnuotexa [JOK
cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 Pesepubiit ypok. O600611eHNE 1 1 bubnuotexa [JOK
cUCTEeMaTU3alrs 3HAHUI https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O6006111€HNE U 1 bubnuoreka [IOK
cUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Jara

Ne undposbie

Tema ypoka Kontpoabusbie | Ilpakruyeckue | H3y4€HH
n/n Bcero o0pa3oBaTe/ibHbIE

padoTsbI padoThI |
pecypcsl

[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX AemMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XMMHUYECKUX PJIEMEHTOB 1 bubmorexa IJOK

" https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanust 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunp xuMu4eckou CBSI3U U THIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel mo teme

5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 kiiaccay

5 Knaccudukanus XuMu4ecKkux 1 bubnuoreka [IOK
peaKIuii Mo pa3IMYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakiu. I[ToHITHE O TOMOT€HHEIX U 1 bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
Te€TEPOrE€HHBIX PEaKIMIX

8 IToHATHE O XMMUYECKOM PaBHOBECHM. 1 bubnuorexa [IOK

CDaKTOpLI, BJIMAIOIIHUEC HA CKOPOCTH
XUMHUYECKOU PCaKIUU U NNOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIMTEILHO-BOCCTAHOBUTEILHEIC

bu6moreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuany. CUIbHEIE U ClIa0bIe bubmorexa [JOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MoHHbIe YpaBHEHUS PEAKIIUNA bubmorexa LOK
yp peakn https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHNI bubmorexa LOK
pull https://m.edsoo.ru/00add5d8
00 IIEKTPOTUTHIECKOM TUCCOTTAITUN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 NpeaCTaBIeHI 00 bubmorexa [JOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKOU JUCCOIHAITIHI
14 TTousarue o rumponanse coeit bubmorera ITOK
AP https://m.edso0.ru/00add9d4
15 O06o001IeHNE U CUCTEMAaTH3aIIHS bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 «Pemienue rkcriepuMeHTaIbHBIX Bubmorexa OK
P https://m.edsoo.ru/00addbfa
3a71a4uy
KonTpomnsnas padota N2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOAALNAS Bubmorexa TOK
p 8 HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TaJIOT€HOB.
18 XI/III;]/[-II/ILIGCI?I/IG CBlz)ﬁCTBa Ha IpuMepe Brbmiorexa IJOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposojopoa. CossiHas KMCIIOTA, bubnuorexa [IOK




XUMUYECKHE CBOMCTBA, IOJIyUYEHHUE,
MIPUMEHEHUE

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

[Ipaktuyeckas padora Ne 2 o Teme

bu6moreka [IOK

20 «ITonyuyenue COIIHOM KHUCIOTEHIL,
- i . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHWYECKHUX PEAKIINH, €CIIU OJIUH U3 bubmiorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
93 Haxoxnenue cepbl v €€ cCoeTMHEHU I bubmuorexa [JOK
B IpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
24 .
(hM3UYECKre U XUMHUUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (duznyecKkue U XMMHUYECKHEe CBOMCTBA bubmorera I[JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIMH, JIEKALINE B
OCHOBE MPOMBIILIEHHOTO criocoba
26 IOJIyYE€HUS CEPHOM KUCIIOTBHI. bubnuorexa LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaOIEH CpeJibl COETUHEHUAMU
cepbl
97 Brrunciienne MmaccoBoi JJ0JIM BBIXO1a bubmuorexa [JOK
IIPOYKTa peaKkiuu https://m.edsoo.ru/00adec8a
28 OOm1ast XapakTepUCTHUKA JIEMEHTOB bubnuorexa [IOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpuzndeckue u
XUMUYECKUE CBOUCTBA

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

bu6moreka [IOK

29 XUMHYECKHE CBOMCTBA, ITIOJyUECHHE U
yi https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktudeckas padora Ne 3 o Teme
30 «[Tony4ueHne amMmmMuaka, U3y4eHue ero brbmorexa [TOK
. v > 151 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KUCNOTa, e€ pu3ndeckre u bu6moreka [IOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHUS B KAYECTBE MUHEPAITBHBIX

32 ynoopenuil. Xumuueckoe bubmorexa HOK

' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHHUSIMU a30Ta
Docdhop. Oxcun bocdopa (V) u
33 (bocg)o pHa;I KI/ICHg)Ta ?1)1/11)31/15163:1(1/16 u bubmorexa HOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOUCTBA, MTOJTYYCHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIIbHBIX YIOOPEHUH. bubmuorexa [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yriepon, pacnpocTpaHeHHe B

35 pu Eﬂe (li)nsnlfiecxl;e 1 XUMUYECKHE Bubmorexa TOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuppl yriepona, ux GU3NYECKue u bubnunoreka [IOK

XHMHUYECKHE CBOMCTBA.

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




DKosorndyeckue mpoOIeMsl,
cBsi3aHHBIE ¢ okcuzoM yriepoaa (1V)

37 VYroJibHAsI KUCIOTA U €€ COTN bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHune yriekuciaoro rasa. bubnuoreka [IOK
KauecTBenHas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIIECTBAX KaK O bubmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuuii u ero coemnHEHUS bubmorexa IJOK
P A https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

41 AKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuoreka [IOK
«Baxuelmme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHECHUS»

KontponbHas padota Ne3 mo teme
42 «Baxueimme HeMeTauIbl U UX Bubamorexa TIOK
https://m.edsoo.ru/00ae0el8
COCJTUHECHUS»
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuorexa [JOK
MeTalIM4ecKasi KpUCTaJNINYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METaJJIOB

44 XUMHUYECKHEe CBOMCTBA METAJJIOB. bubmuorexa [JOK

DNEKTPOXUMHUYECKUN PsiL

https://m.edsoo0.ru/00ael1156




HaIIpsHKEHUH METaJIOB

OOmre cnocoObl MOTyYeHUs
metaiuioB. CruiaBel. BeraucieHus mo

45 ABHCHHUSM XUMHYCCKHUX PEaKIUi bubmmorexa IOK
yp P ’ https://m.edso0.ru/00ae1156
€CJIM OJIH U3 PEareHTOB COJICPIKHUT
npuMecu
46 IlouaTue 0 KOPPO3UH METAILIIOB bubmorexa IIOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[enounbie MeTa bl https://m.edsoo.ru/00ael4b2
48 OKCuIbl ¥ TUIPOKCHUIBI HATPUS U bubmuotexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
Illenoyno3eMeNbHbBIC METAIIBI — bubmuorexa [JOK
49 . .
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxuelmme coeTMHEHUS KaJTbITUS bubmorera I[IOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011eHNE U CUCTEMATU3 AL
3HAHHHI
JKEcTkocTh BOBI ¥ CLIOCOOBI €8 bubnuorexa [JOK
52
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
53 "XEcTKOoCTh BOJBI M METOIRI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
N bubmuorexa [JOK
>4 Amomusnii https://m.edsoo.ru/00aelc64
AmdoTepHble cBOMCTBa OKCUIA U bubnuorexa [IOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK




https://m.edsoo0.ru/00ae1d86

Oxcuibl, THAPOKCUIBI U COJIM JKelle3a

bu6mmoreka [IOK

o7
(1) m xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHNe U cuCTeMaTH3aus
3HaHUU
[IpaxTnueckas padota Ne 7. Pemenue
59 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnuoreka [IOK
«BaxuHenmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brruncnenus mo ypaBHeHUSIM
XMUMHUYECKUX PeaKlUid, eCIi OJHH U3
50 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JJOJIU BBIX0J1a IPOAYKTA
peaxkuuu
61 O00011eHNE U CUCTEMATU3 AL
3HaHUU
KontponbHas padota Ne4 o teme
62 «Baxueiiue MeTauibl 1 UX
COEIMHEHUS
Bemiectsa u marepuaisl B bubnunoreka [IOK
63 .
HOBCEIHEBHOM KU3HU YETIOBEKA https://m.edso0.ru/00ae3f50
64 Ponp xumuu B periennn bubnuorexa [IOK
9KOJIOTMYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
XUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
65 .
OKPYXKaroOILEN cpenbl https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHEe U bubnuorexa [IOK

CHCTeMaTHU3alus 3HaHU!

https://m.edsoo0.ru/00ae0d0a




67 PezepBHblit ypok. O600mEeHE U 1 bubmuorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 Pesepubiit ypok. O6001eHNE 1 1 bubnuorexa [JOK
cCHCTEeMAaTH3aIHs 3HaHUI https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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