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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO oOHIEro oOpa3oBaHUA
COCTaBJICHa HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C YU4ETOM KOHUENIUHU MPENOIaBaHus yueOHOro npeamera « XuMus»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuM Aa€T MpEACTaBICHHE O LEJSAX, OOLIeH cTpaTeruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHaBIIUBAET o0s3aTenbHOe PEAMETHOE COJIEp)KaHUE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
Kau€CTBEHHbIE XapaKTEPUCTUKU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHUU C YYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peanuzauuu TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTesbHOM
MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIETO 0Opa3OBaHMs, a TakKe TpeOOBaHUM K
pe3yapTaTaM OOy4eHUs] XMMHUH Ha YPOBHE LieJIel U3ydeHUs MPeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHME XUMHH CIY)XUT OCHOBOM i (HOPMHUPOBAHHS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBICHU O MaTepuaIbHOM E€AMHCTBE MUPA, BAXKHYIO
poib UrparoT (popMHpyeMble XUMHEW MNpPEACTAaBICHUS O B3aWMONPEBPAIICHUAX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOrO Pa3BUTHUSI UYEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUIEHUS M TBOPUYECKUX CIOCOOHOCTEM
OOy4arolMxcs, HaBBIKOB HUX CAMOCTOATEIbHOM Yy4eOHOW  JIeATEIbHOCTH,
SKCIIEPUMEHTAIbHBIX M HCCIEN0BAaTEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HaKOMUT CO Cleuu(PUKOd HAYYHOrO MBILIUIEHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B ((OPMUPOBAHUHU €CTECTBEHHO--HAyUYHON IPaMOTHOCTH 00YUaroIuXCs;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOTUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKH XMMHH Ha OINPEACIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepkaHusi MPOrpaMMbl MO XUMHH C(HOPMUPOBaAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSA (YHKIIUU OOBSCHEHUS W TIPOTHO3MPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KAapTUHBI MHUpPA B JIOTHUKE
e€ CHUCTEeMHOW MPUPOABI, IIEHHOCTHOTO OTHOIICHUS K HAy4HOMY 3HAaHHUIO U
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KIIACC».

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWHM OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIIMX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX TOJOKEHUM,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM U Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHHE MHTEIJIEKTYyaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
O0y4aroumMxcs K CaMOCTOSTENbHON MO3HABaTEbHOM JAEATENbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIOLIUX YHHBEPCAIbHOE 3HAYEHUE JIs
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMHH, TPUMEHITh WX TPH PEIICHUH NpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1eIecO00pa3HOro TMOBEAEHUS B OBITY U TPYIOBOM JEATENBHOCTH B LEIIX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIA U HANPABICHHOCTH NalbHEHUIIEro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0ObI pa3aesieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAasE AaTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

PuU3NYECKUE U XUMHUYECKUE SABICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIO0M, MpaBmiiaMu pabOThl B JIaOOpaTOpUH U
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHHE W KOHJEHCALMs BOJIbI) U XUMHUYECKUX (FOPEHUE CBEYH, MPOKAIUBAHHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (1) mpu HarpeBaHuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu Meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJICHHWE W  ONHCaHUE  PE3YJIbTaTOB  MPOBEICHHS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BerecTBO. Haxokmenue kuciaopoma B mpupoge, (U3NUECKHEe W XUMUYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TemtoBoil >PdexkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3NYECKHE U XUMHUYECKHE CBOWCTBA, TMPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XUMHUECKHE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yroniie (OCHOBHBIC, KHCIOTHBIC, aM{OTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMmeHkiarypa ocHOBaHUU. PU3MUYECKHE W XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coseil. @u3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJCICTBUSL BEIIECTB C KHCIOPOJAOM H YCJIOBUS BO3HUKHOBEHHS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCITOJIb30BAaHHE BHICOMATEPHUAJIOB), HAOJIOACHHE OOpa3IlOB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MacCOBOM JI0JIEW PACTBOPEHHOT'O BEUIECTBA, B3AMMOJIEMCTBUE BOJbI C METAJUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
u3ydeHue BizaumojeiictBus okcuma menu (ll) ¢ pactBopoM cepHOW KHCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuecknn 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHUX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepmonnueckon cucremsl xumudeckux 3yemeHToB [{. . Menneneesa. [lepuonst
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue llepuonnueckoro 3akoHa u [lepuoanyeckoi cuCTeMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LMHKA C PACTBOPAMHM KHCIOT M ULIEJOYEeH, IMPOBEAEHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaliu3, CHHTEe3, KiaccupuKaius, TePHOJUYHOCTh, HaOI0ICHHE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, a3, (PU3MYECKUE BEIUYUHBI, CIUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnueckunii 3akoH. [lepuonnueckas cucTteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJlaccaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTENEHEH OKWCIICHUS XUMHUYECKUX 3JIEMEHTOB, IO OOpAaTUMOCTH, II0
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakiusax. [IoHATHE O TOMOTC€HHBIX U T'€TEPOrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaAKIINU. CocraBienue YPaBHECHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
XUMU4ueckoil cBsa3u. Crenenp aucconuanu. CUibHbIC U CIa0bIe DJIEKTPOIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIENOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbK0 KAUYECTBEHHBIX PEAKIMNA HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOreHOB. XUMHMYECKHME CBOMCTBA Ha MPUMEPE  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrtepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U ceppl. XuMHU4YecKkue cBoucTBa cepbl. CepoBOAOpO], CTpOeHHUE, (PU3NYECKUEe U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXallue B OCHOBE MPOMBIIIJICHHOTO CHoco0a MOJIY4eHHS CEPHON KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro Mpe10TBPaILeHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
(pu3nyeckue 1 XMMHUYECKUE CBOMCTBA, MOTyYeHHe U npuMeHeHue. Conn aMMOHMUS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonp30BaHWE HUTPATOB W COJNEH aMMOHHUSL B KadeCTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitoTponHeie Moaudpukanun ¢docdopa, (uzNUECKUEe W XUMHUYECKUE CBOICTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUSA.  YIJEpOoJ,  aUIOTPOINHbIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHE W NPUMEHEHHUE. DKOJIOTHYecKue MpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUILIUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HCTOYHUKH YIIEBOAOPOAOB (Yyroib, NPUPOAHBIA Tra3, HEPTD),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobiembl 6e30MacHOro MCIOIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
IPOBEJICHUE KaYECTBEHHBIX PEaKLM HAa XJIOPUA-MOHBI U HAOJIOICHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COEIWHEHUSIMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
WOH U HaONIoZieHWE MNpu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UYECKHUMU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH HAa MOH aMMOHHUA U (ocaT-uoOH U U3y4YEHHE MPHU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOJIYKIIMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe xumuueckux isnemeHtos /I, W
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToJiydeHHs MeTayuioB. I[loHsATHE O KOppO3MM METAIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenzaeneeBa, cTpoeHne MX aTOMOB, HaXOXJEHUE B IPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuonnueckon cucreMe xumuyeckux aneMeHToB 1. M. Menpeneesa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo10’)keHue B [lepuoanueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxaeHue B mpupone. Dduznueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, HM3YUYCHHE  PE3yJbTAaTOB  KOPPO3UH  METAIJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
MCCIICIOBAHUE CBOMCTB »KECTKOW BOBI, MPOILIECCA TOPEHUS KEJIE€3a B KUCIOPOJIE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
IJJaMEHU MOHAaMU HaTpus, Kajlud W Kalblus (BO3MOXHO HCHOJIb30BaAHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOW JKM3HHU 4YeJIOBEKAa. be3ormacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHUE, MOJEb, SIBICHUE, NapHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIPOBOJHUKH, JTUAIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢dorocunrtes, apixanue, Omocepa, 3KOCHUCTEMa, MHUHEpAIbHbBIE
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBHCSI CUCTEMOW TO3UTHUBHBIX LEHHOCTHBIX OPHEHTAUUW W
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, MOHUMAaHUS 3HAYCHHUS XUMUYECKOM HAyKu B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MpEACTaBICHUSI O COIMAIBHBIX HOpPMax U TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUU YYE€OHBIX, TO3HABATCIBHBIX 3374, BBIMOIHEHUNW XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS MPUPOJbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIbHOW, WH(OPMAIIMOHHON M YHUTATEILCKOW KYJIBTYPHI, B TOM YHCIIEC
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa30BaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TOCIEIACTBUN U
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEpEC K MPAKTUIECKOMY M3YUeHHIO Tpodeccuii U Tpyda pa3iInuHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIC KaK HUCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IpaBUJI 0€30MaCHOT O MOBEICHUSI MPU paboTe ¢ BEIIECTBAMU, a TAKKE B CUTYalLIUsIX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KYyJIbTYpBl, OCO3HAHHsS TJIOOATBbHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX pPE3YJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMHPOBATH MPEACTABICHUE O IEJIOCTHOM



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMH MOHSTUSIMH), HCIOJIb30BaTh
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, AENYKTUBHbBIC, 10 AHAJIOTUN),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEIACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XMMUUYECKUX PEaKIIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KayecTBE OCHOBBI JUIsi (OPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATh €r0 Pe3yNbTar, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM MPEIICTABJICHUS, MOJYy4aeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX [JIsl BBIIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHE KYIbTYPOH aKTUBHOTO MCIOJIH30BAHUS PA3INYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIBCKON NIEATEIHHOCTH WH(DOPMALIUIO O BIMSHUU MPOMBINIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CylmlecTBYy  oOCyxkaaemMol  Tembl, (OpPMYyIUPOBaTh CBOM  IPENJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJIHEHUS XUMHUYECKOTO JKCIepUMEHTa (71a00paTOpHOTO OIbITa,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITENIbHO OINpEAENATh LU JEATENbHOCTH, MIaHHPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  AJITOPUTM  JEUCTBUM TNPHU BBIIOJHEHWM 33JaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, MMPE/IJIaraéMble B YCIOBUH 3a/1aHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIPHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKUUU pa3JIOKEHUs, PEaKIUU 3aMEUICHUs, peaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PACTBOP, MAcCOBasl JOJIsI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMUUYECKYID CHMBOJMKY JJI COCTaBjeHUs (opmyl
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHJ XUMUYECKOHM CBSI3M (KOBAJIEHTHAsT W MOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeNICHUE UX T10 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pPa3MUYHBIX KJIACCOB, MOATBEPK/IAsl OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHTEJIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IMPUYUMHHO--CJIEJICTBEHHBIX CBSI3€W — ISl M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHBIN U MBICIICHHBIN );

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOpOAA M KHUCIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIIATENILHOCTh, CTEMEHBb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTop, XUMHUYECKOEe paBHOBecHe, OOpaTUMble U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpUCTaUIMYecKas pemérka, KOpPpo3us METaIIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJIS COCTaBJIeHUS (popmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAs, WOHHAs, METaUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich Ilepuognueckoro 3akona J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYSCKOM TabauIe, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB U UX COCIMHEHUU B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PGEKTy, MO0 U3MEHEHHUIO CTEIEHEW OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM  O0OpYJOBaHMEM, a TaKXe TMpaBuja oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIlO3HABATh OIMBITHBIM MYTEM XJIOPHUI-, OpOMU/I-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEIILHON ACATEILHOCTH — aHaJIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
Ha0JII0JICHUE, W3MEPEHHUE, MOJICTUPOBaHUE, SKCIIEPUMEHT (peasbHbId U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoaunuecTrBo yacoB
Ne HaunmeHoBaHue pa3aesioB u DJieKTpOHHbIE (LM poBbIe)
KonTposbHbie IMpakTHyeckue
n/n TeM NPOrpPaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnea 1. [lepBoHayaiibHble XMMUYECKHE TOHATHS
Xumus — BaxkHasi 001aCTh
11 €CTECTBO3HAHUS U 5 5 bubmmoreka [IOK
' MPaAKTUYECKON JeATEIIbHOCTH https://m.edsoo.ru/7f41837c¢
YyeJnoBeKa
12 BemecTBa 1 XumMmuueckue 15 1 Bbu6morexa IIOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliue npeacTaBuTe 1M HEOPraHUYECKMX BeleCTB
21 Boznyx. Kucnopon. ITonsitue 6 bu6moteka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
Bonopon.IlonsaTue o kucimorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [TonsiTHE 00 but6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
54 OcCHOBHBIE KJIACCHI 1 1 1 bu6moreka IIOK
' HEOPraHUYECKHUX COEIUHEHUM https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pasnea 3. llepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux iemMeHToB /[. U. Menaeneea. CTpoenne aToMOB.

XumMuueckas cBsi3b. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuun



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

[Tepuonnyeckuii 3aKoH U
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHUeCcKas CBA3b. BuG 1OK
NOJINOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOroHo pasieity > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa LHOK
P p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoabnbie | IlpakTuueckue
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO H XUuMHYECKHE peaKM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUI 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX 4 bu6morexa [IOK
' peakiuit https://m.eds00.ru/7f41a636
13 DNEKTPOIUTUYECKAs! I CCOLTUALIHU. 8 1 1 bu6morexa [IOK
' XUMHUYECKHE PEaKIIMu B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTa/JIbl M X COeTUHEHHUS
21 OO01mas XxapakTepuCTUKa XMMHYECKUX 4 1 bubmoreka [IOK
' anemeHToB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OOmras XapaKTepyCTHKa XUMHAYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorexa [JOK
' py P https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 anemeHToB VA-rpynnsl. A30t, pocdop u ux 7 1 butamorexa LIOK
' PyHAL ’ P https://m.edso0.ru/7f41a636
COCIMHEHHS
OO6miast XxapaKTepuCTUKAa XUMUY €CKUX
2.4 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 bubmiorexa [JOK
' . PYTIIHL. poa https://m.edso0.ru/7f41a636
KPEMHUI U UX COSTUHCHUS



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

Uroro no pazneny 25
Pa3znen 3. MeTasIbI H HX COeAMHEHUS
. bubmumoreka [IOK
3.1 Obmpe CBOHCTBA METAILIOB 4 https://m.edso00.ru/7f41a636
bu6moreka [JOK
3.2 B 7 16
QXKHENIINE METAIIbI U UX COETUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMst 3 bubmotexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne nupposbie
Tema ypoxa KonTpoabnbie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl

1 [Ipenmet xumuu. Posib XUuMUU B KU3HU 1 bubmioreka [IOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

2 Ilonsarue o MeToAax IMO3HAHUSA B XUMUH 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[Tpaktrnueckas padora Ne 1 «IIpaBuna paGoTs
3 B 1a00opaTopuu U IpuéMBI 00OpaIeHus C 1 bubmnorexa ITOK
patTop P patl https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAaHUEM »

4 Uucteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
pa3zienieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas paborta Ne 2 «Pa3nenenue

5 cMmecelt (Ha mpuMepe OYMCTKU MTOBapeHHOU 1 butmmorexa [IOK

puMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmioreka [IOK
6 A 1
TOMBI H MOJICKY It https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHAE DJIEMEHTHI. 3HaKH (CHMBOJIBI) 1 bubmoteka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CIIOKHBIE BELIECTBA 1 bubmrorexa ITOK

P H https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYISIPHOE YUEHHE 1 bubmrorexa TTOK

yap v https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [JOK



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

Xumuueckast popmysa. BaaeHTHOCTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTtHOCUTENbHAS ATOMHAs Macca.

bu6mmoreka [JOK

11
OTHOcCHTENIBbHAsI MOJIEKYJISIPHAS Macca https://m.edso0.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOI'0 JIEMEHTA B bubmioreka [IOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemniectsa. Monb. MonsipHas bubmotexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6moreka [JOK
XUMHUYECKas peaKust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycIOBUS TPOTEKAHUS XUMUYECKUX bubmoteka [JOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MAaCChl BEIIECTB. bu6mmoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beraucnenus konumaecTBa, Macchl BEIIECTBA 110 bu6mmoreka [JOK
YPaBHEHMSIM XMMHUYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Knaccuduxamnus XuMu4aecKux peaxiui
18 (coe I/IHq;HI/ISIH a3JIOKEHUS 3a1\IZe ;{I/IH brbmorexa [TOK
s s ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — Y4E€HBIN-3HIIUKIONENUCT. bubmmorexa [IOK
O0001Ie e U cucTeMaTu3anys 3HaHUI https://m.edsoo.ru/ff0d40c4
20 Kontponbhas pabora Nel no teme «Bemecrsa bubmuorexa LIOK
U XUMUYECKHE PEaAKIIUN» https://m.edsoo.ru/ff0d4290
Bos — cMech ra3zoB. CocTaB BO3ayxa.
21 Knci};xo — 3JIEMEHT M IPOCTOe BeﬂyeCTBO bubmorexa [JOK
poa P HHECTEO. https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkne U XUMMHYSCKHE CBOMCTBA bubmioreka [IOK



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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KUCIIOpoaa (peakiuy OKUCIIEHUsI, TOPEHUE).
IToustre 00 okcupax

https://m.edsoo.ru/ff0d4614

CrnocoObl MOJTy4eHUsl KUCIOpO/ia B

23 nabopaTOPUU U MIPOMBIIIIICHHOCTH bubmorexa [JOK
patop P ’ https://m.edso0.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 2(PeKT XUMHUUECKON peakIui,
24 MOHSATHE O TEPMOXUMHYECKOM ypaBHCHHUH brbmorexa [TOK
P i ’ https://m.edsoo.ru/ff0d4790
9K30- U YHJI0TEPMUYECKUX PEAKIUAX
o5 TommmBo (HEPTh, YroJib U MeTaH). 3arpsi3HeHHUE bubmmorexa [IOK
BO3/lyXa, CIOCOOBI €ro MPe0TBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
[Ipaktuueckas padora Ne 3 mo teme
26 «ITonyuenue u cobupanue Kuciopoaa butamorexa [IOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4EHHUE ero CBOMCTB»
97 Bogopox — 351eMeHT 1 IpoCcTOE BEIECTBO. bubmuorexa IIOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 duzrnyUecKre U XUMUYECKUE CBOMCTBA bu6moreka [JOK
Bojopoza. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1
OFFITHE O KHCTOTAX 1 coIx https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 C 0 0
110co0bI MOTYYeHUs BOAOPO/a B TabopaTOPUH https://m.edsoo.ru/Ffod4ddo
[Ipaktuueckas padorta Ne 4 mo treme
31 «Ilonmyuenue u cobupanue BOAOpoOaa bubmorexa [TOK
yi _ p poaa, https://m.edsoo.ru/ff0d4f42
M3Y4YEHHUE e€ro CBOHCTBY»
bu6moreka [JOK
2 M i & . A
3 OJIAPHBIN 00BEM Ta30B. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542%
33 Brruucienust o00b€ma, KOJIMYECTBa BEIECTBA bu6moreka [JOK

rasa 1o €ro u3BCCTHOMY KOJIMYCCTBY BCIICCTBA

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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WM 00bEMY

Brruucnenust 005EMOB ra30B 110 YpaBHEHUIO

34 €aKI[M1 Ha OCHOBE 3aKOHA 00 BEMHBIX bubmorexa HOK
peardt " https://m.edsoo.ru/ff0d5708
OTHOIIIEHUII ra30B
35 dusnyeckue 1 XUMHYECKHE CBOMCTBA BOJBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
bu6mmnoreka [JOK
. I1
36 CocraB ocHoBauwii. [loHsITHE 00 MHAMKATOPAX https://m.edsoo.ru/ffod59e2
Bopa xak pactBoputens. HacelmeHHbIE U
37 Helfacm epHHBIe paCTBO bI. MaccoBast 104 bubmmorexa LHOK
H p pHI- A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[Ipaktuueckas padora Ne 5 mo treme
38 «IIpuroroBiieHue PacTBOPOB C OIPENEIEHHOU bubmorexa HOK
P o . P p Pt https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIeil PaCTBOPEHHOTO BEIIECTBA»
39 KonTtponbsHas pabora Ne2 mo reme «Kucnopon. bubmuotexa [JOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIACCH(PUKAIHUS, bubmotexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tomyyenune 1 XuMHUYECKHE CBONCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHwus: coCTaB, Kiaccupuxanus, bubmioreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yenue 1 XuMHUYECKHE CBONCTBA bubmorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bu6moreka [JOK

45 [Tonyuenune u XuMUYECKUE CBOMCTBA KM CIIOT
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHme): HOMEHKIATypa, CIIoCOObI bubmotexa [JOK
MOJTYYEHUsI, XHMUYECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktuueckas padota Ne 6. Pemienue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'eneTnueckas cBs3b MEXIY KilaccaMHu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUHN https://m.edsoo.ru/00ad9a50
bu6mnoreka [JOK
49 O06o001IeHNe ¥ cCHCTeMaTH3allus 3HAaHUH
B B https://m.edsoo.ru/00ad9ch2
50 Kontponbhas pabora Ne3 o teme "OcHOBHbIE bubmuorexa IIOK
KJIACCHI HEOPTaHUYECKUX COCUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKHN KiIaccU(PUKAIIH
51 XUMHUYECKUX 351eMeHTOB. [loHsTHE O rpynnax brtamorexa [IOK
’ 26 https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIIEMEHTOB
Ilepnonuuecknuii 3akoH u llepuoauyeckas
52 cucTeMa XuMHuueckux ayemenTos J[. U bubmorexa TIOK
o https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 [Tepuoasl, rpymIIbl, MOATPYIIILI bubmorexa IOK
s > TRYHIES 24 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIZIED. bubmuorexa [JOK
N3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 sneMmenToB [lepuognueckoi cucremsr M. 1 bubmorexa HOK
P T https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapaKkTepuCcTUKa XMMUYECKOI 0 JIEMEHTA I10 bubmuotexa [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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ero nojoxeHuto B [lepuoauueckoii cucreme /I.
. MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [leproauueckoro 3akoHa aJis

S7 paSBI/I}“I/ISI i{ayKI/I n npaktuku. J. 1. Mennenees ﬁgfg;ﬁfg;gg}é% da96e
— y4EHBIN, TIEAATOT U TPaKIaHUH
58 DNEKTPOOTPHUIIATEIHHOCTh ATOMOB bubmuotexa [JOK
XUMHYECKUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmotexa [JOK
59 Honmas xiMirieckas cossp https://m.edSO(I)l.rUIOOadac34
60 KoBanenTHas moasipHas XUMHYECKas CBS3b bubmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoiasipHasi XdkMU4YeCKasi CBSA3b bubmorexa [TOK
https://m.edsoo.ru/00adaab9
bubmotexa [JOK
62 (CTeretth OKHCIeHIs https://m.edsoErUIOOadanS
63 OKUCIUTETHLHO-BOCCTAHOBUTEIILHBIC PEAKITUN bubmorera HOK
https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa TIOK
https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ned o teme «CtpoeHue bubmmorexa [IOK
atoma. XUMHUYECKas CBA3b) https://m.edso00.ru/00adb486
66 Pe3epBHblii ypok. O00011IEHNE U bubmuorexa LIOK
cUCcTeEMAaTHU3allUs 3HAHUH https://m.edsoo.ru/00adb33c
67 PezepBHblii ypok. O00011eHIE U bu6imorexa LIOK
CHCTEMaTH3aIus 3HAaHUMN https://m.edso00.ru/00ad9cb2
68 PesepBHbIii ypok. O000IICHHE 1 bubmorexa [IOK

cucTeMaTHu3alusa 3HaHUU

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpasoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ieprognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bubmorexa [IOK
XUMHYECKuX ajieMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKUX 3JIEMECHTOB 1 bubmioreia LTOK

i https://m.edso0.ru/00adb6b6
NEepBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HOMEHKIATypa 1 bubmotexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMHYECKOU CBSI3U U THUIIBI 1 bu6moreka [JOK
KPUCTAJNIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas padora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca

6 Knaccuukanus XuMmu4aeckux 1 bubmioreka [IOK
peakiui o pa3JIuyHbIM MMpU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMHYECKOU

7 eakuu. IToHsITHE O TOMOr€HHEBIX U 1 bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTr CHHBIX PEAKITUAX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHUHU.

bubmioreka [IOK
8 @dakTopsl, BIUSIONME HA CKOPOCTh 1

XUMHYECKOU pC€aKuun U MOJOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'O paBHOBCCHA

OKHCIIUTEIbHO-BOCCTAHOBUTCILHBIC

bu6moreka [JOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTHYECKON
10 nccormau. CHILHBIE U clIa0bIe bubmotexa IIOK
a HHATIH. https://m.edso0.ru/00adcd68
AIEKTPOIUTHI
11 Hounble ypaBHEHUS PeaKAi bubmorexa LHOK
M peakit https://m.edsoo.ru/00add448
XHUMHWYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUN bubmorexa TIOK
p UH https://m.edsoo.ru/00add5d8
00 DJIEKTPOIMTHYCCKOM TUCCOITUAIINH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 MIpeACTaBIEHUI 00 bubmorexa HOK
Pt . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOM TUCCOIUALINH
14 TlousiTe o TMaOpPOIN3E coier bubmotexa IIOK
AP https://m.edsoo.ru/00add9d4
O06o0meHne 1 cucTeMaTH3aIHs bubmotexa [JOK
15 .
3HAHUU https://m.edsoo.ru/00addd12
[IpakTueckas paborta No 1.
16 «Pemenne sxcriepuMeHTaILHBIX bubmmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtponbsnas pabora Ne2 o reme
17 «DNEKTPOJIMTUYECKAS T CCOLIAALINS bubmorexa LIOK
p a ML https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)
OO611ast XapaKTepUCTHKA rajor eHOB.
18 XHUMHWYECKHE CBOMCTBA Ha IPUMEPE Bubmorexa OK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBonopoa. CossiHast KUCIIOTAa, bubmotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKUE CBOMCTBA, MOJIyYECHUE,
MIPUMEHEHUE

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

[IpakTueckas padorta Ne 2 mo teme

bu6mmoreka [JOK

20 «ITonyuenue coONSIHOM KUCIOTHI,
7 o https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIHii, €ClIi OJIUH U3 brbmorexa [TOK
p ’ https://m.edso0.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO6m1ast XxapakTepUCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PUKALIUU CEPBI.
93 Haxoxaenue cepbl u €€ coeqMHEHU bubmioreka [IOK
B IpUpojie. XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0poJ1, CTpOEHUE, bubmotexa [JOK
¢busnyecKkrue 1 XUMIUYECKHUE CBOICTBa https://m.edso0.ru/00ade802
Oxcuapl cepel. CepHasi KUcCoTa,
25 ¢bu3nUecKne 1 XUMUYECKHE CBOHCTBA brbamorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHYECKHUE PEAKINH, JIeKALIE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOTY4YEHUS CEPHON KUCIIOTHI. bubmuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KAIOIIEH Cpellbl COEAUHEHUSIMU
cepol
97 BrrunciaeHne MaccoBOil JOIM BEIXO/Ia bubmoteka [JOK
IIPOJYKTa PEAKLIMHU https://m.edsoo.ru/00adec8a
28 OO6m1ast XapakTepUCTHKA SJIEMEHTOB bubmotexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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VA-rpynnsl. A30T, pacnpocTpaHEHUE
B IIpUpOC, PU3NYECKUE U
XUMHYECKUE CBOKWCTBA

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

AmMHak, ero Gu3n4ecKue u

29 XUMHYECKHE CBOMCTBA, IOJyICHUEC U bubmorexa HOK
» TOTYH https://m.edso00.ru/00adf004
IPUMEHEHHE
[IpakTueckas padorta Ne 3 o teme
30 «lTonyueHue aMmMuaka, U3y4eHHE €ro bubmorexa HOK
_ yi > 1Y https://m.eds00.ru/00adf180
CBOMCTB
31 A3oTHas KHCIIOTa, € PU3NYECKHe U bubmuorexa [IOK
XHMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHuE HUTPATOB U COJIEM
aMMOHHUS B Ka4€CTBE MHUHEPAJIbHBIX
32 00pennii. XUMHUYECKOE bubmorera TIOK
yAOOP ’ . https://m.eds00.ru/00adf518
3arps3HEHUE OKPYIKAIOIIEH CPeIIbl
COCIMHEHUSIMU a30Ta
®ochop. Okcun dhocdopa u
33 (bocg)o pHaSI KI/ICJ'I((i))Ta q)(bPII)SI/I(‘I\GOCKI/IC u bubmorexa [JOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYCHUE
Hcnonbs3zoBanue gpocdaros B
34 KauecTBE MUHEPAJIbHBIX y100peHuil. bubmmoreka LIOK
3arpsi3HeHHE NPUPOIHON CPEABI https://m.edso00.ru/00adfc20
¢dbocdaramu
VYraepon, paciipocTpaHeHHE B
35 npu E Ie[ g)mnlzlecxll)/le U XUMUYECKHUE bubmorexa [OK
PHPOAE, https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuapl yriaepona, ux Gu3ndecKue u bu6moreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoIOruuecKre mpodIeMsl,
CBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronpHas KMCIOTA U €€ COIU bubmiorexa [OK
https://m.edso00.ru/00ae006¢
[Ipaktuueckas padota Ne 4 o Teme

38 "ITosrydyeHue yriekucioro rasa. bubmoreka LIOK
KauecTtBeHHast peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHS 00
39 Opl“I:lHI/IqCCKI/IX BEIIECTBAX KaK O bubmorera LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHHUSX yTiepoaa
40 KpeMHuii 1 ero coenrHeHus bubmorexa [OK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padorta Ne 5. Penenue

a1 JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmoreka [IOK
«BaxkHelme HeMeTaJlIbl U UX https://m.edso00.ru/00ae0bf2
COEJTMHECHUS»

KonTtponbshas pabora Ne3 mo reme
42 «Baxkuelmme HeMeTallJIbl 1 UX bubmioreia LIOK
https://m.edsoo.ru/00ae0el8
COCIMHEHUS»
OO01as xapakTeprucTUKa XMMHYECKUX
JJIEMEHTOB — METAJLJIOB.

43 MeTamumdeckas CBI3b U bubmioreka [IOK
MeTaJUIMYecKask KpUCTAJUINY €CKas https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue cBorcTBa
METaJJIOB

44 XUMHUECKHE CBONCTBA METAIJIOB. bu6moreka [JOK

DIIEKTPOXUMHUYECKUI P

https://m.edsoo.ru/00ael1156
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HaMpsKeHUH METaJIIOB

O61ue criocoObl MoTy4YeHus
MetaytoB. CiiaBel. Beraucinenus mo

45 ABHEHUAM XUMHYECKUX PEAKIIUN bubmorera TTOK
yp peaKilH, https://m.eds00.ru/00ae1156
€CJIA OJIH M3 PEareHTOB COACPKUT
MIPUMECH
46 IlousiTrie 0 KOPPO3UHU METAILIIOB bubmorexa HOK
pp https://m.edso0.ru/00ael278
bubmioreka [IOK
47
[Henounsie meranst https://m.edsoo.ru/00ael14b2
48 OKcHAbl U TUIPOKCHUIBI HATPUSI U bubmoteka [JOK
KaJIusA https://m.edsoo.ru/00ael4b2
49 [{es04HO3EMENBHBIE METAIUIBI — bubmotexa [JOK
KaJIBLIUHA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxnelimme coequHeHns KaabIUs bubmorera IOK
8 B https://m.edsoo.ru/00ael15e8
51 O000111eHNE U CUCTEMATA3AIHAS
3HAaHUH
59 JKEcTKOoCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOIBI U METOJBI €8 bubmorexa HOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmotexa [JOK
54 A
JEOMUHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHIA H bubmorexa [IOK

THUIIPOKCHUIA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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bu6moreka [JOK

56 Kenezo
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUJIBI M COJIH JKee3a bubmotexa [JOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o0meHne u cucTeMaTH3aIus
3HAaHUHN
[Ipaktueckas paborta Ne 7. Pemenue
59 9KCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubmmorexa [IOK
«BaxHelnme MeTajuibl U X https://m.edsoo.ru/00ae3de8
COCITMHCHUS
Brruncnenus no ypaBHEHHIM
XMUMHUYECKUX PEaKIUi, €ClIu OANH U3
50 peareHToB JlaH B U30bITKE UJIH bubmorexa [IOK
COJIEP)KUT MpUMecH. Brruucienus https://m.edso0.ru/00ae1750
MacCOBOM J10JIM BBIXO/1a TPOJIYKTa
peaxkuuu
61 O06o0011IeHNe U CHCTEeMaTH3AIUS
3HAaHUU
KonTtponbnas pabora Ned o reme
62 «Baxneiine MeTasuibl U UX
COCIMHEHUS»
63 BeniecTBa u maTepuansl B bubmioreka [IOK
MMOBCEITHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmuorexa [IOK
OKpY’KaroIen cpesibl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pemenun bubmmoreka LIOK
9KOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. O0001IeHNE U bubmotexa [JOK



https://m.edsoo.ru/00ae1d86
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cucTeMaTu3anysa 3HaHUuN

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

67 PesepBHbIii ypok. O6001ICHNHE 1 1 bubmmorexa [IOK
CUCTEMAaTH3alMsl 3HAHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. O0001IeHNE U 1 bubmmorexa [IOK
cHUCTEMAaTH3alus 3HAaHUHU https://m.edsoo.ru/00ad9ch?2
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kiacc/ 'abpuensa O.C., Octpoymos WN.I'., Cnagkor C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
» Xumus, 9 kiacc/ ,Ky3nenosa H.E., Turoa 1.M., I"'apa H.H. Akiiuonepnoe

obmectBo «M3narenscTBo «IIpocBemnienne

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
3amaunuk no xumuu 11 8 kiaacca ['abpuensa O.C

3agaunuk o xumunu s 9 knacca Kysnenosa H.E.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

Most mikoia, POII
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