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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUA
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCITUTAHUS U C Y4ETOM KOHIECIIIMU MPEnogaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHue,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4€OHOro MpoLecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIIETO 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
o0y4aromierocsi, €ro MpeACcTaBICHU O MaTEPUATLHOM E€IUHCTBE MHpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydyenune xumun:

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

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITEIbHOM  Y4eOHOW  JIEeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3TJIsi[a HAa €AMHCTBO MPUPOJIbI M YEJIOBEKA, ABJIIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJOIMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepKaHHUsl MPOTrpaMMBbl IO XUMHUH CPOPMUPOBAHA 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 Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
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, MpaBmwiiaMu pabOThI B JIaOOpaTOpuu U
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMs BOJIbI) U XUMHYECKUX (FOpEHHE CBEYHU, MPOKAIUBAHHE
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 (Il) mpu HarpeBaHwuu, 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  IMPOBEJACHHS  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
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KUCIOpOoJla B JIabopaTopuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
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, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoMcTBa BOABI. Boma kak pacrBoputenb. PacTBOpBI.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHUEe NMPUPOIHBIX BOJ. OXpaHa U OUYUCTKA MIPUPOTHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psn aktuBHoct MetaimnoB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEIETICHUE COACP/KAHUS KUCIOpOAa B BO3AyXE, IMOJyUYCHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
OMKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpaHHE, PACHO3HABAHHE M HW3YUYECHHE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C  ONPEAEIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO METAJUIA APYTMM M3 PAacTBOpa COJIM, PEIIEHUE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUM

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

[leprnonnuecknii 3akoH. [lepruoauyeckas cucreMa XMMUYECKHAX NIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oronbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHUsl pajuyca aToOMOB XHMHMUYECKHX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumunueckass cBsa3b. KoBajieHTHast (HOJsipHAass M HEMOJISIpHAsl) CBSI3b.
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 LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0mue ecTecTBEHHO--HAY4YHbIE TIOHSTUSI: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKAN 3apsij], BELIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIE IOPOIBI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, KaWsl, KaIbLUUS W WX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarms XuMAYeCKUX PEaKIMi 10 pa3IuIHbIM IIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YpPaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIONIAE HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TMOJIOKECHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AJIEKTPOHHOTr O OajaHca.

Teopus ANEKTPOIUTUYECKON JUCCOLUALAN. DIIEKTPOIUTHI U HEANEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

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

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEMETOK HEOPraHWYECKHUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JACWUCTBUA pPAa3IMUYHBIX (PAKTOPOB, HCCIECAOBAHHE AIEKTPOINPOBOIHOCTH
pacTBOPOB BEIIECTB, IMPOLECCAa AUCCOLMAIMUA KHUCIOT, WIENOYEed U  COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapakTepucTuka rajnoreHoB. (OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConstHast KHCIOTAa, XMMUYECKHUE CBOMCTBA, MOJydeHHE, NpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAaxO0KJICHUE B IPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu OKHcieHHs. CTpoeHue M (U3NYECKHE CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPO/a U Cepbl. AJUTOTPOITHbIE MOAU(DUKAIIMN KUCIOpOoAa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl  Kjacca KHUCIOT U crneurduueckue). XUMHYECKHUE pPEeaKilvH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. Haxoxxnenue cepbl U €€ COCIMHEHUM B MpUpojie. XHUMHUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTETIEHU OKHCIEHHUS. A30T, pacIpOCTpaHEHHUE B MPUPOIE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
dbusznueckre U XUMUYECKUE CBOMCTBA, MOTyYeHne u npuMenenne. Colm aMMOHHS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHUCJIOTa, €€ mojiyueHue, GU3NUeCKue U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIM, 3arps3HEHHE BO31yXa, MOouBbl W BomoéMoOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATIBHBIX yI0OpEHUIA.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEepHbIE  CTEMEHW  OKHUCJICHHS.  YTJEepoja,  aUIOTPOIHBIC
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiictBa. Ancop6iusi. KpyroBopor yriepona B mpupozae. Okcuabl yrieponaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adext. YronapHas KUcIoTa U €€ coM, uX GU3NUECKUEe U XUMUYECKUE CBOMCTBA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
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 U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BaHHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOMUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUs, OMbBITHL, OTpaxawuue (U3NUECKUEe U XUMHYECKHE CBOMCTBA
rajJJoreHOB M MX COEIMHEHUH (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMAaTEepHasoB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3y4EHME XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHAJIOB), 0Opa3liaMu a30THBIX U (PocopHBIX ymoOpeHUl, MoIydeHHE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX NPOTEKaHUs, B3aMMOJIECHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTBI C MEJBIO
(BOBMOKHO  HCIIOJb30BaHUE BUJIEOMATEPUAIIOB), U3ydeHHE  Mojelel
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, QyuiepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOWCTB YTJIEKHCIJIOTO rasa, MPOBEICHNWE KAUeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOAYKIMEN CHJIMKAaTHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTtanjibl 4 MX COeIMHEHUS

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKass  KPUCTAJUIMYECKAs]  pElETKAa.  DJIEKTPOXUMUYECKUU Pl
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppos3uu. CruiaBbl (CTalb, YYT'YH, IJIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHNE B OBITY U MPOMBIIIJIEHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpuss W Kaiusg. lIpuMeHeHre IIEeTOYHBIX METANIOB M  HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellnne cOeqUHEHUS Kallblusag (OKCUJA, TUIPOKCHUI, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA alfOMUHMSA. AM(OTEepHBbIE CBOMCTBA OKCHUAA M TUAPOKCU]IA
ATIOMUHUSL.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOJOW (BO3MOXXHO HCIIOJIH30BAHUE BHJICOMATEPHUAITIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(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
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3a/]1a4 10 TeMe «BaxHnenime
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpPYXKalIIel cpeabl (MpeAesbHas JOMyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

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

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBS3€d IMPU U3YYEHUH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIA (PakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pem€rka, CruiaBbl, (PU3NYECKUE BETUUYMHBI, €IUHULBI U3MEPEHUsI, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.



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

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ¢ OOYYEeHHMs] XUMUHU B E€IMHCTBE Y4YeOHOU W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATIU3AIIUN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
MEPENAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHO-MCCIIeIOBATENILCKOM, TBOPYECKOM W JPYrUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIA B TIPOIleCCe JTOW Yy4EeOHOW JeATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBJICHHOCTH W YPOBHSI OOyYEHHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTHUKOB, KypEeHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAYy M pe3ysibTaraM TPYAOBOM IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYyIeCTBOBaHMS, TOHUMAaHUE IIEHHOCTH 370POBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPONKAIOMINX 3/IOPOBBIO M )KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpoOJeM M MyTed UX pelieHusi MOCPEACTBOM METOJO0B XHMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMupoBaHUST MHPOBO33pEHHs] OOIIEHAYYHbIE TOHATUS (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 (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAy4YHOU KapTHHE MHUpa, U YHUBEpCalbHbIe yueOHbIC NEHCTBUS (ITO3HABATEILHEIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1l CTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (DAKTOB W SIBJICHUM, BRIOUpPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHAYKTUBHBIC, N€TyKTUBHbIE, 110 aHAJIOTHH),
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 MPEICTABICHUS —
XUMUYECKUNA 3HAK (CHUMBOJI 3JEeMEHTa), 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 — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIC/ICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIApHAsT  JIUTEpAaTypa XUMHUYECKOTO COJIEpXKaHUS, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpPMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX JJi BBIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMATIBHYIO (OpMY MpeAcTaBiIeHUs HHHOPMAIINH U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEbCKOM JEATEIHHOCTH MH(OPMAIIMIO O BIMSHUM TPOMBIILIICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
cyumiecTBy  oOcyxkaaemMoid  Tembl, (OpPMYJIUPOBaTh CBOM  IPEAJIOKEHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHOii 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€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYKIeHUsI, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  ATOPUTM  JACHUCTBUM TPU BBINOJHEHHHM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

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
NESITEIbHOCTA  T10  TOJYYEHHUIO HOBOIO  3HAHUS, €ro  HHTEPIIPETAIUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoHIry oOyueHus B 8 Kiiacce mpeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e pPacCKpbhIBaTh CMBICJ OCHOBHBIX XHMHYECKHX TOHATHMN: aToM, MOJIEKYyIia,
XUMUYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl JI0JIsl XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCMHEHMS, PEAKIMH PA3JIOKEHUs, PEAKIMU 3aMEUICHUs, PEaKIUU
oOMeHa, 9K30- M SHJO0TEPMHUECKHUE PEaKINH, TETUIOBOU (P (HEKT peakinu,
SIpO aTroMa, JJICKTPOHHBIM CJIOM aToMa, aToOMHas OpOuTalb, pPaJUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(TIporieHTHAs KOHIICHTPAIIHUS) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MIPUMEHATH 3TU MOHITHUS MPU ONMMCAHUM BEILIECTB U UX MPEBPAIICHUI;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e OIpEACNIATh BaJICHTHOCTH aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopmyiaMm, BHUJ XMMHUYECKOM CBSI3M (KOBaJCHTHAs U HOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbicn Ilepmommueckoro 3akona [J[. W. Menneneesa:
JIECMOHCTPUPOBATh TOHUMAHUE TEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHUsS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHAa ABOraapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBbl XMMMYECKUX JJIEMEHTOB: pa3jiuyarTh IIOHSTUA «TJIaBHas
noarpynna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpymnma)», manbie u
OOJIBIIIE TICPUOJBI, COOTHOCHTH O0O3HAYEHHUS, KOTOPhbIE HMEIOTCA B
tabmuie «llepuogmyeckas cucrema XuUMHYeCKUX »djeMmeHToB J[. .
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIAaCCU(ULIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

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

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »3JeMeHTa 1o ¢opMmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE INPUYMHHO--CJIEICTBEHHBIX CBSI3€W — IS M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TMpaBuiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCCOBOM JOJIEM PAaCTBOPEHHOTO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xoHIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM 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, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PeaKilusi, XUMUYECKas CBsI3b, TEIUIOBON d(PdeKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakiuu, TMPeAebHO JOMyCTUMas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENSATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps/l MOHA MO0 XUMHYECKOM (GopMyle, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBATh W XapaKTEpPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeenax MajiblX MEePUOJIOB U TJIABHBIX MOJATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIME W crenuuueckue XUMHYECKUe
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0OYEN U COJIEM, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOIO OajlaHca 3THUX peaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
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 O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIMSIMHA TI0 BBITIOJHCHHIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, 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 MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOINCHUE, CHCTEMaTU3alNIO, BBIIBICHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KIIACC
No i/ HaumeHoBaHue pa3aesioB U TeM KosimuecrBo yacos JIeKTPOHHBIE (LM poBbIe) 00pa3oBaTeIbHbIC
° /o
NPOrpaMmMsbl Bceero pecypchl
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusa — BakHast 00JIaCThb
1.1 €CTECTBO3HAHHUS U ITPAKTUYECKON 3) bubmmoteka LIOK https://m.edsoo.ru/7f41837¢c
JIeSITeIbHOCTH Y€eJIOBEKA
1.2 BemiecTBa 1 XuMHU4YeCcKue peakiuu 15 bu6moreka L{OK https://m.edsoo.ru/7f41837¢
Hroro no pazueiry 20

Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB

Boznyx. Kucnopon. ITonsitue 06

2.1 6 bubmuoreka I1OK https://m.edsoo.ru/7f41837¢
OKCHaax
B T

2.2 OHOPOA.LIOHATHE O RHCTOTAX # 8 Bu6miorexa LIOK https://m.edsoo.ru/7f41837¢
COJIAIX
Bona. P T 0

2.3 O4a. TacTBOPBL. LIOMATHE O 5 bu6moreka [{OK https://m.edsoo.ru/7f41837c
OCHOBAHUAX
o

24 CHOBHBIC fﬂaccm HEOpraHeoRux 11 bubmmoteka [1OK https://m.edsoo.ru/7f41837¢c
COCIMHCHUU

Hroro no pazueiy 30

Pasnea 3. llepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuyeckas cBs3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbLHBIE P€aKIIuu

3.1

Ilepynoanyeckuii 3aK0OH U
Ilepuonnyeckas cucrema

XHMHYECKHUX 3J1eMeHToB /. 1.

bubmmoteka I1OK https://m.edsoo.ru/7f41837¢
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Mennene-eBa. CtpoeHue aTomMma

Xumnueckast cBsi3b. OKMCIUTEIBHO-

3.2 8 bu6mmoreka [{OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIC PEAKIINH
Wroro no pazneny 15 bu6moreka L{OK https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bu6mmotexa LIOK https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
9 KJIACC
No /it HanmeHnoBaHue pa3iesioB H TeM KoimuecrBo yacos DJIeKTpPOHHbIE (U] POBbBIE)
) NMporpaMMmel Bcero o0pa3oBaTeIbHbIE PeCypPChI
Pa3znen 1. BenrecTBO M XuMHUYeCKHe peakuu
IT 0 i
1.1 OBTODCIHE 1 YIIYOACHIE SHAHHH 5 bubmoteka I{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/esioB Kypca 8 Kiacca
(0]
1.2 CHOBHvHe SAKOHOMEPHOCTH XUMIHECIHX 4 bubmotexa [{OK https://m.edsoo.ru/7f41a636
peaxiui
C) .
1.3 FICKIPOIIMTIHECHAN ACCOtHany 8 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
XUMHUYECKHE PEAKIINU B PACTBOPAX
Hroro no pazneny 17
Paznen 2. HemeTanjabl 4 X cOeIMHEHUS
06
2.1 HHas XapaTEPHCTIIA XUMHIICCKHX 4 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmel. ["anorens
OO011ast XxapaKTepuCTUKAa XUMUY eCKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK https://m.edsoo.ru/7f41a636

COCANMHCHUA
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OO0m1as XxapaKTepuCTUKAa XUMUY €CKIX

2.3 anemeHToB VA-rpynmsl. A3ot, hocdop u 7 bubmmotexa [IOK https://m.edsoo.ru/7f41a636
WX COCAMHCHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemenToB |VA-rpynmnsl. Yriaepon u 8 bubmmoteka LIOK https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHECHUS
Hroro mo pazneny 25
Paznen 3. MeTrajjibl M UX COeIMHEHUS
3.1 OO01mue CBOMCTBAa METAJIIOB 4 bu6moreka [{OK https://m.edsoo.ru/7f41a636
3.2 BaxHelimme MeTanibl 1 UX COEIUHEHUS 16 bu6moreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazueiry 20
Pa3znen 4. XuMus n okpyskawias cpeaa
B
4.1 CIISCTRA H MATCPUAIIET B AHSHH 3 bubmoteka I{OK https://m.edsoo.ru/7f41a636
YeroBeKa
Wroro mo pazneny 3
Pe3epBHOE Bpems 3 bu6muoteka LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HMara nupposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero H3YYCHUS oOpa3oBare/ibHbIE
padoThI padoThI
pecypcbl

1 [Ipenmer xumun. Posib XUuMHUM B KU3HU 1 0 0 bubmioreka [IOK
yenoBeka. Tena u BelecTpa 06.09.2023 | https://m.edsoo.ru/ff0d210c

5 [TonsiTue 0 MeTO/aX TTO3HAHUS B 1 bubmoteka [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuia

3 paboThI B JIAOOPATOPHH U MTPUEMBI 1 1 bubmorexa [IOK
oOpalieHus ¢ JJabopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM »

4 UucTteie BemecTBa U cMecH. CITocoOb! 1 bu6mmoreka [JOK
paszesieHns cMecen https://m.edsoo.ru/ff0d26ca
ITpakTueckas pabota Ne 2

5 «Paznenenne cmeceil (Ha mpumepe 1 1 brbmorexa [TOK

A . PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKH MIOBapEHHON COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL I MOZCIYIIH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX AJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOXKHBIE BEIECTBA 1 bubmorexa HOK

p https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIAPHOE yUEHUE 1 bromiorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popmysa. BaaeHTHOCTD https:/m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX 3JIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. bubmoteka IJOK
OTHOCHTENBHASI MOJIEKYJISIPHAS Macca https://m.edso0.ru/ff0d323c
12 MaccoBas 70151 XUMHYIECKOr O bubmioreka [IOK
SJIEMEHTA B COCTUHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Monb. bubmotexa [JOK
MomnsipHas Macca https://m.edsoo.ru/ff0d5230
14 Ddusznyeckue U XUMHICCKHUE SBJICHUS. bubmioreka [IOK
Xumuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku 1 ycrnoBUsl TPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEAKITUM https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MACChI BEILIECTB. bubmotexa [JOK
XUMHUYECKHE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruncrienus KoiIm4ecTBa, Macchl
17 BENIECTBA MO YPAaBHECHUSIM XUMHUUYECKUX bubmmorexa [IOK
H N P https://m.edsoo.ru/ff0d5708
peaxiui
Krnaccudukanus XMMHUYIECKUX peaKITuit
18 (coe I/IHq;HI/ISIH Q310K ECHUS e brbmiorexa LTOK
A P : https://m.edsoo.ru/ff0d3f34
3aMenIeHus, OOMeHa)
M. B. JIoMOHOCOB — yUY€HBII1-
19 SHITUKJIONIETUCT 0606y eHHUE U Bubmioreia LTOK
t AHCT: Hvl https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3allMsl 3HAHUH
20 Kontponpnas pabora Nel mo teme bubmuoreka LIOK
«BerecTBa 1 XMMHUECKHE PEAKIITN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmorexa LIOK

Bo3ayxa. Kucnopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BemecTBo. O30H

duznyeckre 1 XUMHUYECKHUE CBOMCTBA

22 KHCIopoAa (peaKuy OKUCIECHUS bubmorexa [OK
7IOpORa peartl . ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CriocoOwI OTyueHUsT KUCIOPOa B
23 1ab0paTOPUU U MPOMBIITUIEHHOCTH brbmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
TennoBoi 3(hHeKT XUMHUIECKOM
24 peakinu, MOHSATHUE O bubmmorexa [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKHX PEAKIUAX
TommmBo (Hed Tk, Yrolib U METaH).
25 3ar $I3H€I§I/Ie(1];03 yia CIOCOOBI c)sro bubmorexa [TOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPeI0TB pAIlCHHS
[TpakTrueckas pabota Ne 3 mo Teme
26 «[lomydyeHnue u coOupanue Kuciopoaa bubmmorexa [IOK
v . p poa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHE €ro CBOHUCTBY»
97 Bonopon — 3neMeHT u mpocToe bubmmotexa [IOK
BeniectBo. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 du3nUecKue 1 XMMUYECKHUE CBOHCTBA bu6moreka [JOK
Bojopoza. [I[pumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 I1
OHIITHE O KHCIOTAX M COAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl TOJTYYeHHS BOJOPO/Ia B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tonyuenue u cobupanue BOA0OpoOaa,

M3y4YEHUE €ro CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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MossipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542e
Brruncnennst o0b€Ma, KOIHYECTBA
33 BEIIIECTBA T'a3a IO €r0 U3BECTHOM bubmiorexa LIOK
. , Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA U 00BEMY
Brruucienust 00bEMOB ra3oB 1o
34 AQBHEHHUIO PEaKIIMy Ha OCHOBE 3aKOHA brbmorexa [TOK
P . peaxd . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUM Ta30B
35 @OU3NYECKUE U XUMHUYECKHIE CBOMCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwmii. [lonsiTHE 00 bu6mmoreka [JOK
MHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacelleHHbIS
37 u Hlﬁl‘,HaCLI peHHLII; aCTBOPBI B bubmmorexa IIOK
B P pHL- https://m.edsoo.ru/ff0d5b40
MaccoBasi 10Ji BelliecTBa B pacTBOpeE
[TpaxkTueckas pabota Ne 5 mo Teme
38 «IIpuroroBiieHre pacTBOPOB C bubmotexa [JOK
OnpeenéHHON MacCOBOM 10JIel https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BELIECTBA
39 KonTponsHas padbora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bogopoa. Boxga» https://m.edsoo.ru/ff0d6342
OKcuppl: cocTaB, KIaccupuKaims, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u XumMru4ecKkue CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHUs: cOCTaB, Kiaccuduxamus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyyenue U XuMHU4eCcKUe CBOMCTBA bubmuoreka LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocras, knaccuduxanusi, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 ITonmyyenue U XuMH4YECKHE CBOWCTBA bubmmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Coimu (cpenHue): HOMEHKIATypa,

46 cnoco((SLII)HOJI q)eHI/I;I XHMHHZEKHe bubmorera IIOK

. Y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTnueckas padota Ne 6. Perenue

47 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHMIN

48 ['enernueckas cBA3b MEXK]Y Kiaccamu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

49 O06o01mIeHNe U CUCTEMATH3AIIHS bubmotexa [JOK
3HAHWH https://m.edso00.ru/00ad9cb2
KontponpHas pabora Ne3 o teme

50 "OCHOBHBIEC KJIACCHI HEOPraHUYECKUX bubmorexa HOK

o P https.//m.edso0.ru/00ad9%1la
COC/IMH CHH I
IlepBEIe MONBITKH KJIaCCU(PUKAITIT
51 XI/II\IZI/IHGCKI/IX 3JICMECHTOB ?IOH?[];I/IC 0 bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKoH U
bu6moreka [JOK
52 [Teproguyeckas cucTeMa XUMHUYECKHX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MenneneeBa
bu6mmoreka [JOK
53 [Tepuonpl, rpynnsl, HOATPYIIIIBI nosmoreka L1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. 3oTorbl https://m.edsoo.ru/00ada342
CtpoeHme 2JIeKTPOHHBIX o6onoqe1<u BuGmiorexa LIOK
55 aToMoB 35ieMeHTOoB [leproauueckoit
https://m.edso0.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapaKTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €T0 MOJIOKECHUIO B bu6moreka [JOK
[Tepuoanueckoii cucreme 1. W. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepuoandeckoro 3akoHa
57 JUTS pa3BUTHUS HayKu U nipaktuku. . W. bubmuorexa [IOK
MenpeneeB — y4€HbIN, megaror u https://m.edsoo.ru/00ada96e
rpayKJIaHuH
58 DJIEKTPOOTPULIATEIBHOCTh ATOMOB bubmotexa [JOK
XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 Honrast xumieckas cBask https://m.edsoo.ru/00adac34
60 KoBasieHTHas MOIsIpHAst XUMHYECKAsT bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HEMOIsIpHAST XUMHUY eCKast bubmotexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 (CTeIeH OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIC bubmoteka [JOK
peaKkIuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAaHOBUTEIN bubmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTtponsHas pabora Ned mo teme bubmotexa [JOK
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«Ctpoenue aTtoma. XUMUYECKas https://m.edsoo.ru/00adb486
CBSI3b)»

66 Pe3epBHblii ypok. O0001IEHUE U 1 bubmmorexa LIOK

cUCTEMaTHU3alUs 3HaHUU https://m.edsoo.ru/00adb33c

67 Pe3epBHbIii ypok. O6001IeHUE T 1 bubmotexa [JOK

cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/00ad9ch?2

68 Pe3epBHblii ypok. O6001IeHUE U 1 bubmmorexa [IOK

cucTeMaTH3alus 3HaHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOTPAMME
9 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE

Ne Jara nupposbie
n/n Tewa ypoka Bceero Kontponbrbie |  IIpaxTirieckue H3yYeHus1 | oOpa3oBaresibHbIE

padoThI padoThI

pecypchbl
[Tepuonnyeckuii 3aK0H.

1 [Tepuognueckas cucrema 1 bubmioreka [IOK
XUMUYECKuX ayieMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B M3MCHCHUH

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmiorexa LTOK

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmoteka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMHU4uecKoi CBSI3M U TUTTBI 1 bubmotexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
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Kontponbnas pabora Nel mo reme

) «IToBTOpEHUE U YIrIyOJICHUE 3HAHUM
OCHOBHBIX Pa3/IesIoB Kypca 8 Kjaccay

6 Knaccudukanmst XuMudecknx bu6moreka [JOK
peakiui Mo pa3IMyHbIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHYECKOU

7 eakiuu. IIoHSITHE O TOMOr€HHEIX U bubmorera HOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOr eHHBIX PEAKITUAX
[TonaTre 0 XUMHUYECKOM pPaBHOBECHU.

8 ®DakTOpHI, BIUSIIONINE HA CKOPOCTh bubmoteka [JOK
XUMUYECKON peaKlnK U MOJIOKEHHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO paBHOBECHUS

9 OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTHYECKON

10 nuccornanui. CHUIbHEBIE U cIa0bie buGmrorexa ITOK

' https://m.edso0.ru/00adcd68
SIIEKTPOUTHI
11 HMonnrle ypaBHEeHHUS peakuil bubmorexa HOK
P peaxtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUN bubmmorexa HOK
pe https://m.eds00.ru/00add5d8
00 DJIEKTPOIUTHICCKOMN U CCOITUALINH
XWUMHUYecKre CBOMCTBA COJIEH B CBETE
13 npeacTaBiIeHuii 00 bubmorexa TIOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOM TUCCOIUALINH
14 TTouarue o rugpoanse cosei Bubmorexa OK
P https://m.edsoo.ru/00add9d4
15 OO6o001IeHIE ¥ CHCTEMaTH3aIUS bubmoteka [JOK
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3HaHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padbora Ne 1.
16 «Pemenue skcrepuMeHTAIbHBIX bubmmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a1a9»
Kontponsnas pabora Ne2 mo reme
17 «ONEeKTPOIUTHUECKAS T CCOLTHAIUS brbmorexa [TOK
P A HHATI. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEaKIIMU B PACTBOPAX)
OO01as xapakTeprCcTHKa raJoreHOB.
18 XUMHUYECKHE CBOMCTBA Ha TIPUMEPE bubmorexa [JOK
PUMEp https://m.edsoo.ru/00addfe2
xJiopa
Xnoposonopoa. ConsiHas KUCIO0TA,
19 XUMHUYECKHE CBOMCTBA, MOTyICHUE bubmorexa [TOK
> TOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEH CHUE
[IpakTueckas padora Ne 2 mo Teme
20 «Ilomyuenue consIHOM KMCIOThI bubmmorexa [IOK
y . B ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Beraucnenust mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIUI, €CIIN OOUH U3 bubmorexa LHOK
P ’ A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO6m1ast XapakTepUCTHKA JIEMEHTOB bubmuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKALIUU CEPBI.
93 Haxoxnenue cepbl U €€ coequHeHn bubmuorexa [JOK
B IIpupojie. XUMHUYECKHUE CBOICTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBo10po/1, CTpOCHUE, bubmorexa [IOK
(u3NYeCKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
25 Oxkcunel cepbl. CepHasi KHUCIIOTA, bubmotexa [JOK
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¢u3nyecKkue 1 XMUMHUYECKHUE CBOICTBA,
IIPUMEHEHUE

https://m.edsoo.ru/00adea28

XUMHYECKHE PEAKINY, JIeKALIE B
OCHOBE IIPOMBIIIJIEHHOT 0 crioco0a
MTOJIY4EHHSI CEPHON KHUCIIOTHI.

bu6mmoreka [JOK

26
XUMHYECKOe 3arpsi3HEeHUE https://m.edsoo.ru/00adec8a
OKpYXaloIeh cpebl COSTMHCHUSIMHU
cepol
97 Beruucnenue MaccoBoit 10J1d BbIX0/Aa bu6moreka [JOK
MPOAYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO611ast XapakTepUCTHKA JIEMEHTOB
98 VA-rpynmsl. A30T, pacipocTpaHEeHHE bubmuorexa [IOK
B IIpUpOC, PU3NYECKUE U https://m.edsoo.ru/00adeeab
XHMHUYECKHE CBOMCTBA
AmMHak, ero Gu3n4ecKue u
29 XUMHYECKHE CBOMCTBA, IOJIyICHUEC U bubmorexa HOK
> TOIYH https://m.edso00.ru/00adf004
MPUMEHEHUE
IIpakTnueckas padora Ne 3 mo Teme
30 «30)1 eHne aNII)MI/IaKa H3Y4YEeHHE €ro bubmorexa TIOK
. v > 3V https://m.eds00.ru/00adf180
CBOICTBY
31 A3zoTHAas KHCIOTa, € PU3nYecKue u bubmioreka [IOK
XUMHUYECKHE CBONCTRA https://m.edso00.ru/00adf306
Hcnons30BaHuE HUTPATOB U COJIEM
aMMOHHUS B Ka4€CTBE MHUHEPAJIbHBIX
32 00peHuii. XUMHYECKOE bubmorera TIOK
yAOOP ’ . https://m.eds00.ru/00adf518
3arpsiI3HEHHUE OKPY)KAKOIIEH CpeIbl
COCIMHEHUSIMU a30Ta
bu6mmoreka [JOK
33 ®dochop. Oxeun dhochopa (V) u 1

https://m.edsoo.ru/00adf68a
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(dbocdopHas kuciora, GU3NIECKUE U
XUMHUYECCKHUEC CBOﬁCTBa, MMOJIYy4YCHHUC

Hcnonbs3zoBanue ¢pocdatos B
KauyecTBe MUHEPAJIbHBIX y100peHuil.

bu6moreka [JOK

34 3arpsi3HeHHe NPUPOTHON CPEAbI https://m.edso00.ru/00adfc20
¢dbocdaramu
VYraepon, paciipocTpaHeHNE B
35 HpI/IpI())Ile, g)mnljlecxie U XUMHUYECKH e brtamorexa [IOK
N https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuapl yraepona, ux Gu3ndeckue u
36 XHMHYECKHE CBOMCTBA. bubmoteka [JOK
DKOJIOTUYECKHUE MTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcuaoM yrieponaa (1V)
i bubmotexa [JOK
37 YTOIbHAsT KHCIOTA 1 €€ cortit https://m.edso00.ru/00ae006¢c
[Ipaktueckas padorta Ne 4 mo Teme
38 "[lonyuyeHue yriaekuciaoro rasa. bubmmoreka LIOK
KauecTtBenHas peakius Ha KapOoHaT- https://m.edso00.ru/00ae027e
HOH"
[TepBoHavabHBIEC TOHATHS 00
39 OpPraHWYEeCKUX BEIIECTBaX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
N bu6nmunoreka [JOK
40 Kpenritit 1t ero coeneis https://m.edsoo.ru/00ae080a
[IpakTrueckas padbora Ne 5. Pemenue
41 SKCIIEPUMEHTAIbHBIX 33724 0 TEME bubmotexa [JOK

«BaxHen1me HeMeTaJJIbl U UX
COETMHEHUI

https://m.edsoo.ru/00ae0bf2
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Kontponbnas pabora Ne3 mo teme

42 «BaxHe# e HeMeTaJTbl B UX butmmorexa [IOK
https://m.edsoo.ru/00ae0el8
COCTMHEHU S
OO6m1ast XxapaKkTeprCTHKA XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannndeckas CBSI3b U bu6mmoreka [JOK
METaJUTMYECKasi KPUCTAIINY eCKast https://m.edso00.ru/00ae103e
pemérka. duznyeckre CBOKWCTBA
METaJIJIOB
XUMHUUECKHE CBONCTBA METAJIIIOB.

44 DIEKTPOXUMHYECKUM P butamorexa [IOK

. https://m.edsoo.ru/00ae1156
HaMpsHKECHUH METaIoB
OO61me crocoObl MOy4YeHUS
MetajuoB. CrutaBel. Beraucienus mo
45 YpaBHEHUSIM XUMHYECKUX PEAKIIUH, bubmorexa [JOK
https://m.edso0.ru/00ae1156
€CJIM OJIUH M3 PEareéHTOB COJCPKUT
MpUMECH
46 [TonsiTHE O KOPPO3UU METAIITIOB brbamorexa [IOK
https://m.edso0.ru/00ae1278
bu6mmoreka [JOK

47 [lenorrbie MeTa bt https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ TUAPOKCUABI HATPHS U bubmuorexa [JOK
KaJust https://m.edsoo.ru/00ael4b2

49 [{e0uHO3EMENBHBIE METAIUIBI — bubmuorexa [IOK
KaJbIIMHA ¥ MarHui https://m.edsoo.ru/00ael5e8

50 Bakneiimue coenuHeHNUs Kajblys Bubmorexa HOK

https://m.edsoo.ru/00ael5e8

51 O06o001IeHe U CHCTEMaTH3AITHS

3HAHUH
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JKEcTKOoCTh BOIBI M CIOCOOBI €€

bu6mmoreka [JOK

52 yCTpaHEHUS https://m.edso00.ru/00ae1886
[Ipaktuueckas padota Ne 6 mo Teme
53 "}IIZéCTKOCTB BOI;I)I U METOJIBI €€ brbmiorexa [OK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bu6moreka [JOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOWCTBA OKCHAA U bubmorexa [IOK
55
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubmioreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCHUJIBI U COJIM XKETe3a bubmuotexa [JOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHnEe U cucTEMaTU3aLus
3HaHUU
[Ipaktueckas paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«Baxknenmme MeTaIbl B UX https://m.edso0.ru/00ae3de8
COCITUH CHHUSI»
Berancnenust mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIHi, €ClIM OJIUH U3
peareHToB JaH B U30bITKE UJIH bubmuorexa LIOK
60
COZIEPXKHUT MpuMecH. Beraucnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM J10JIM BBIXOJAA MPOIYKTA
peaxiuu
61 O06o0011eHNe U CHCTEeMaTH3AIUS
3HaHUHN
62 Kontponbsnas pabora Ned mo teme
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«Baxxgenme MeTaIbl U UX

COCIMHECHUS»
63 BemecTtBa u MaTepuasl B 1 bubmmorexa LIOK
MOBCEITHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XHWMHUYECKOE 3arpsi3HEHUE 1 bubmotexa [JOK
OKpY’KaIOIIEN Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B pemienun 1 bubmmorexa [IOK
IKOJIOTHYECKUX ITPOOIeM https://m.edso0.ru/00ae4270
66 Pe3epBHBIit ypok. 0606vLLI€HI/I€ u 1 bubmmoreka LIOK
cHCTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHbIii ypok. O6001ICHHE 1 1 bubmmorexa [IOK
cUCTEMaTHU3allUs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O00011eHNE U 1 bubmuorexa IIOK
CHCTeMaTH3alusl 3HAHUM https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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