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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeNbHbIX opranu3amusax Poccuiickont deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMATPUBAET PACHPEACIICHHE €ro IO KijaccaM W CTPYKTYPUPOBAHUE IO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH IpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ynbTaraM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel H3y4eHUs TpeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poNb UrparoT (GopMUpyeMble XUMHEH TPENCTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumuu:

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

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITEIbHONW  Y4eOHOM  JIeSITeIbHOCTH,
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
LEJIOCTHOT O B3rJIsi[a Ha €IMHCTBO MPUPOJIbI U YEJIOBEKA, ABJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBlIeHHS B OOYYCHHUH XUMHHM OOECIICUMBAIOTCS CIEHM(BUKON
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TOHATHUN XWUMHWH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. Colep:KaHuE CKJIAIbIBAETCS U3 CUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
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 PACCMATPUBAIOTCSI HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
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€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
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 wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA 4YE€JIOBEeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAyYHBIM METOJaM TIO3HAHUS MpPU M3YYCHUH BEUIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M 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:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHHH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHne yCIIOBUM, CIIOCOOCTBYIOIIUX TPHOOPETCHUIO 00yJarOITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanne o0miel (QYHKIMOHAIBHON W €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKpYXaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHBIE MPU U3YUYECHHUH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYLOBOM NEATEIBLHOCTH;

— (opmupoBanue y OOy4aromMxXcsi T'yMAHUCTHUECKUX OTHOIIEHU,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAIUA K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO H
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 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 )KU3HU 4YEIOBEKa. XUMHSI B CUCTEME HAyK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a7eMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMocCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsI MacChl BEIECTB. XUMHUUYECKUE ypaBHeHHs. Kiaccudukarus
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
MEJIHOW ITPOBOJIOKU, B3aUMOJICHCTBHE MeJIa C KUCIOTOM) SBIECHUM, HaOIIO/ICHHE 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 CIOCOOOB pa3/ielieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  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 KUCIIOpOJla 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 MapHUKOBOT0 3 (DeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

Monsipablit 00bEM ra3zoB. PacuéTsl Mo XMMHUYECKUM ypaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
Hacplmennble M1 HEHaCBhIIIEHHBIE pPacTBOpbl. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yeaoBeKa. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. HomeHkmarypa okcuaoB. DU3MYECKHE M XUMHYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

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

Kucnorsl. Knaccudukanus kucinor. Homenknarypa xucior. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

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

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHNN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpEeKpallleHuss TropeHus (moxapa), O3HaKOMJIEHME ¢ oOpa3laMHu OKCHAOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYeCTBOM | Mojb, HcciefoBaHHE OCOOEHHOCTEH pacTBOPEHMS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
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 METAJUIAMH, PEaKIUi HEUTpalu3aluH, IOJYy4YEHHE HEPAaCTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHTOB JI. W. MenpaeneeBa. CtpoeHne aToMoB. XHMMHU4YECKAsl CBA3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajlore€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3NYECKUMI CMBICH IOPAJIKOBOIO HOMEpPA, HOMEPOB IEpUOJA H
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkenuto B [lepuonnueckoii cucreme /1. . Menaeneesa.

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

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Uil pa3BuTUsA Hayku M npaktuku. [[. M. MenneneeB — yuéHbli u
rpaXKJaHuH.

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

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
IIpouecchl OKucaeHUs U BOCCTaHOBIIEHNsI. OKHUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEINIBHBIX — PEAKLUN
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHSTUNA, TaK W TOHATHUM, SBIIIOIINXCS CUCTEMHBIMU JJISI OTJEIbHBIX IIPEAMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

duszuKa: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocunrtes, nprxanue, ouochepa.

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

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHH CBOMCTB
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
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU U
BUJa XUMHUYECKOU CBSI3H.

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

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
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
YPAaBHEHUS.

[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,
BIIUSIIOIIAE HAa CKOPOCTh XUMHUYECKOW PEAKIMU M IIOJIOKECHUE XUMHUYECKOrO
paBHOBECHS.

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



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHUM C  UCIOJB30BAaHUEM  METOJIA
AJIEKTPOHHOTr O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cloBusi MpOTEKaHUs PEaKIuii HOHHOTO 0OMEHa,
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.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3ACWUCTBUA pPAa3IMYHBIX (PAKTOPOB, HCCIECTOBAHHE DSIECKTPOIPOBOJHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHS 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 CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAaxO0KJICHUE B IPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeNneHu OKHcieHHs. CTpoeHue u (PU3MUYECKUE CBOWCTBA
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, (uU3MYEeCKMe W XUMHUYECKHE CBOWcTBa (0OmmMe Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHue cepbl U €€ COCIMHEHUN B mpupojie. XUMHUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCJIEHHUsA. A30T, paclpocTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
uXx Qu3nUecKre u XMMUYECKHEe CBOMCTBA, MpruMeHeHNe. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpenuil. XuMU4ecKoe 3arps3HeHUE OKPYKAIOIIe cpeabl COeJMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nony4yenue. Mcnonb3oBanue (pocaToB B KaueCTBE MUHEPATbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
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,
NOJyYeHUEe W NPUMEHEHHUE. DKOJIOTHYecKue MpoOJeMbl, CBSI3aHHBIE C OKCHUIOM
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, MEAUIMHE, MTPOMBIIUIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

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

KpeMHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIYYCHHE 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, 1IeMEHT, OeTOH, *kene300eToH. [Ipobiembl 6e30MmacHOro MCHOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TIPOTEKaHWUs, OIBIThI, OTpaXkarolue (QU3NYECKUe M XUMHUYECKHE CBOWMCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMAaTEepHaAJIOB), HAOJIOICHUE Tpollecca OOyTJIMBaHUS caxapa Mo JehCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZeHUE Mpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYecKUuMU
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 aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM 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 MPOMBIIUICHHOCTH, PEIIEHUE ASKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenaeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtaumueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
CHocoObl TOJIydeHHs] MeTauioB. [IOHATHE O KOPpPO3UMM METAIIOB, 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. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
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
[lepuoanueckor cucreMe xumudeckux snemeHToB [[. M. Menneneesa, 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.

AJIoMUHUN: TI0J105)keHUE B [leproanyueckoi cCuCTEME XUMUYECKHUX JIEMEHTO B
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, CTpoe€HHE aToMa, HAXOXKJAEHUE B mpupoae. PuU3HUECKHE HU
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
CBOMCTBAMHU, H3YUYCHHE  PE3yJbTaTOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HUCIOJB30BAaHUE  BUJACOMATEPUATIOB), MPU3HAKOB  IPOTEKAHUS
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), UCCIEA0BaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATIOMHHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB U XMUMHUYECKUX peakuuil 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-HAayYHBIX
MOHSATHUM, TaK U MOHITUH, SBISIONIUXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBICHUE, NaPHUKOBBIN
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 BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya0OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATENIbHbIC BEIIECTRA.

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

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
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBbCSl CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpPUEHTAUMU U
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 BIIAJIETh JOCTOBEpHOW HH(pOpMAIMEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUS O COIMAIBHBIX HOpPMax M TpaBUIaX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATEJIbHBIX 3a/lad, BBHIMOJHEHUH XWMHYECKHUX
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 OCO3HAHUS MOCIEACTBUAN MOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIl TIOHUMaHUSI CYINTHOCTH HAay4HOW KapTUHBI MHUpa, MPEACTABJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC IJii OOBSICHEHUS HAOJII0JAaEMbIX MPOIECCOB U SIBICHUM,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M [O3HAHWUIO, JI0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKMMH BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPAaeKTOPUU MPOITODKCHHS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJIOrH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIO/ICHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIIeHUs 3a/1ay, CBSI3aHHBIX C OKPY)KAIOIIeH MPUPOAHON cpefoi, i MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATUBHOW U COLIMATILHOW MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC 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 (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUU (BBIACIATH MX XapaKTEPHbBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICICTBCHHBIC CBSI3M MEXIY OOBEKTAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METanpeIMETHbIEC), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIETU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX TPEICTABICHHUI BBISIBIATh U XapaKTEpU30BATh CYILIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
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 TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

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

Pabora ¢ undopmanmei:

yMEHHE BBIOUpaTh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(DOpMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHMUS ~HMHPOPMALIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMaMu rpaduku U UX KOMOUHALUSIMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M IUCbMEHHBIX TEKCTax; JejaTh MPEe3eHTALHIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W MCCIEAOBATEIbCKOM  JIEATENbHOCTH  MPU  PELICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pa0oThI U ApYrue).

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 AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IMOJYYEHHOIO pe3yjbTaTa 3asBJICHHOW IL€JIM, YMEHUE
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: OCBOEHHBbIE OOYYAIOIIMMHUCA HaydHble 3HAHHS, 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
(oHOpOHAS U HEOHOPO/IHASI), BAJICHTHOCTb, OTHOCUTE/IbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl pPeaKiusi, KiIacCu(UKAIUs PEakiuid: peakiuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBsI3b, MOJIIPHAS WM HEMOJISIPHAS KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

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

e HCMOJIb30BaTh XUMHUUYECKYI) CHUMBOJIMKY [JIi COCTaBJieHUs (Qopmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCY COCIMHEHUH 10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

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

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynna (A-rpymnmna)» u «mnodouHast noarpymnmna (b-rpymnma)», 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 spa, 00IIee YUCIO JIEKTPOHOB
U PacIpeeICHUE UX 10 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 XWMHYECKHE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XMMHYECKUX TMpEeBpallleHUl B
Pa3IUYHBIX YCIOBUSAX;

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

MPUMEHSATH OCHOBHBIE OIEpAI[MU MBICIUTEILHON JESTEIbHOCTH — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IMPUYUMHHO--CJIEJICTBEHHBIX CBSI3€W — ISl M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOEIMPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OMNBITOB IO TMOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABaHUIO PACTBOPOB WIEJIOYEH M KUCIOT C TIOMOIIBK) UHAUKATOPOB
(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, MOJIEKYyJla, HOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS JTUCCOIMAIIUS, PEaKIIMH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTEpPHOCTh, XUMHUUYECKass CBsI3b (KOBAJIGHTHAsl, MOHHAsI,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MPUMEHSTH 3TU TTOHSATHUSI IPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUIH;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
ONpeAeiEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopMysaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. WM. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUONBI, COOTHOCUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefieleHue HMX MO JJEKTPOHHBIM CJOsIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKHE PeaKkuu (10 YUCIY M COCTaBY Y4YaCTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMU MOJIEKYJIIPHBIX W HMOHHBIX YPaBHEHHIl COOTBETCTBYIOILIUX
XUMHYECKUX PEAKIIHI;

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



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMHM Pa3IMYHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBHSIX;

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 MOCYA 01 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOAWTh  PEAKIMH,  TOATBEPKIAIOMNE  KAYECTBEHHBIM  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 OCHOBHBIC OIEpaIliy MBICIUTEIILHOW NESITEILHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
Ha0JII0JIeHUe, W3MEpPeHHe, MOJEIMPOBaHUE, DKCIEPUMEHT (peaibHBIM U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE Buabl gesiTeJIbHOCTH €
HaumeHnoBanue .
Ne (uugposbie) ydyeTom padouen
pa3ae/ioB H TeM KoHnTpoJbHbIe IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE MPorpaMmabl
NnporpamMmalI padoThbI padoThbI
pecypcsl BOCIIMTAHUSA
Paznea 1. [lepBoHayajibHble XMMUYECKHE TOHATHS
HaOnronenue
HaIlpaBJICHHOE Ha
LIEHHOCTHOT'O
OTHOIIEHUS K
OTEYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYECKOMY U
Hay4YHOMY HacJEIuIo,
MOHNUMAaHUs 3HAYCHUS
XUMHS — Ba)kHast .
XUMUYECKON HAYKH B
obnacth JKU3HU COBPEMEHHOTO
11 €CTEeCTBO3HAHUS U 5 5 bu6moreka [JOK o0mIecTBa,

MIPaKTUYECKON
JeSITEIbHOCTU
4eroBeKa

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

CIIOCOOHOCTH BJIAJIETh
JIOCTOBEPHOM
uHpopmarueit o
NepeaoBbIX
JOCTH)KCHUSX U
OTKPBITUSX MHPOBOI
Y OT€YECTBEHHOU
XUMHH,
3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe Mupa 1
oOmrecTBa



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

DBpHUCTUYECKas

Oecena HampaBJICHHAs
Ha MPeJICTaBJICHUS O
COLIMAJIBHBIX HOpMAX U
MpaBHIIax
MEXJTMYHOCTHBIX
OTHOIIICHUH B
KOJJIEKTHBE,
KOMMYHUKATHUBHOU
KOMIIETEHTHOCTH B
00II1eCTBEHHO
MOJIE3HOM, Y4eOHO-
HCCJIEI0BATEILCKOM,
TBOPYECKOU U JPYrUX
BHUAAaX JESATEIbHOCTH,
TOTOBHOCTH K
pa3zHooOpa3HOU
COBMECTHOM
JesITeIbHOCTH MPU
BBHITIOJTHCHUN YICOHBIX,
MO3HABATENLHBIX 33/1a4,
BBITIOJTHEHU U
XUMHUYECKUX
HKCIEPUMEHTOB,
CO3/IaHUHU y4EOHBIX
MIPOEKTOB, CTPEMJICHUS
K B3aMMONIOHUMAHUIO U
B3aUMOIIOMOIITU B
MpoIecce 3Ton
y4eOHOU AESITebHOCTH,




TOTOBHOCTH OIICHHUBATh
CBOE ITOBEEHUE U
ITOCTYIIKH CBOMX
TOBApUILEH C MO3UITUU
HpPaBCTBEHHBIX U
MIPaBOBBIX HOPM C
Y4ETOM OCO3HAHUSA

OCJIENCTBUNA
IIOCTYIIKOB.

1.2

BemectBa n
XUMUYECKUE peaKiuu

15

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

becena no pazButHio
MHUPOBO33PEHUYECKUX
MIpeCTaBICHUN O
BEILIECTBE U XMMUYECKOI
peakuuu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTABJISIFOIIIE OCHOBY
JUJISl TOHUMAaHUS
CYIIHOCTH HAy4YHOU
KapTUHBI MUpA,
IpeACTaBIeHUs 00
OCHOBHBIX

3aKOHOM EPHOCTSIX
pa3BUTHS IPUPOJIBI,
B3aMMOCBS35X YEJIOBEKa C
IIPUPOAHON CpenoH, O
POJI XMMHU B TO3HAHUHU
ATUX 3aKOHOMEPHOCTEN;



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

Uroro no pazneny 20

Pa3nen 2. BaxxHelilue npeacTaBuTe/ M HEOPraHMYECKNX BellleCTB

becena nanpasnenHas
Ha IIO3HaBaTCIbHEIC
MOTHBBI, HaIPaBJIEHHbIE
Ha MOJIyYeHHUEHOBBIX
3HAHWH 110 XUMUH,
HEOOXOJIUMBIC JJIS
00BSICHCHUS

Ha0JTI0 TaeMBIX
MPOLIECCOB U

SIBJICHUM,
MM03HABATEIIHHOM,

HH(pOPMAITMOHHOW 1

Bosayx. Kucnopoz. bubmotexa [JOK .
6 YUTATEIhCKOM

2.1
TToHaTne 06 okcroax https://m.edsoo.ru/7f41837¢

KYJIbTYPBbI, B TOM

YU CJIE HABBIKOB
CaMOCTOATEIILHON
paboThI CyueOHBIMU
TEKCTaMH,
CIIPaBOYHOMI
JIUTEPaTYypPOH,
JOCTYIIHBIMU
TEXHUYECKUMHU
cpeacTBamMu

MH(pOPMAITMOHHBIX
TEXHOJIOTUH.

bubmiorexa [IOK

2.2 B I1 8 1
OAOPOALLIOHATHE O https://m.edsoo.ru/7f41837c

['pyrnimoBsie MpOEKTHI



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

KHUCJI0OTax U COJIAX

HarnpaBJICHHbIC Ha
HUHTEpeC K O0YYEHUIO 1
MO3HAHHUIO,
JIFO003HATEIIHLHOCTD,
TOTOBHOCTh U
CIOCOOHOCTB K
caMo00pa3oBaHUIo,
MPOEKTHOU U
HCCIIEN0BATENIbCKON
NEeSITEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTH U
YpOBHS 00y4Y€HUs B
JlaJibHEN IIIEM

2.3

Bopna. PacTBopsl.
ITousarue 00
OCHOBaHUSIX

butimoreka [JOK
https://m.edsoo.ru/7f41837¢

[IpakTuueckas padota
HarpaBJieHHasi HA HHTEPEC
K MPaKTHYECKOMY
u3ydeHuto npodeccuii u
Tpy/a pa3iIuyHOro poja,
YBaXXEHHUE K TPYAY U
pe3yabTaTam

TPYZAOBOU I€ATEIbHOCTH,
B TOM YHCJIE€ HA OCHOBE
IPUMEHEHUS MTPEIMETHBIX
3HAHUM 10 XUMUH,
OCO3HaHHBIN BBEIOOD
WHUBUyaTbHON
TPaeKTOPUHU

TIPOJIOJIK CHUS
o0pa3oBaHUs ¢ yUETOM



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

JMYHOCTHBIX HHTEPECOB U
CITOCOOHOCTH K XMMHUH,
00IIIeCTBEHHBIX
MHTEPECOB U
MOTPEOHOCTEH, yCIeTHON
npodeccuoHaIbHOMI
JESTEIbHOCTH U PA3BUTHS
HEOOXOAUMBIX YMEHHH,
TOTOBHOCTh
alanTUPOBATHCSI

B IIpo(heccrOHaIbHON
cpene.

OCHOBHBIE KJIACCHI

Becena o HeoOXoquMOCTH
COOJTFOICHUS TTPABHIT
6e30IacHOCTH U

bubmiorexa [IOK
24 HEOPraHUYECKUX 11 1 1 oOpanieHnu ¢
p . https://m.edsoo.ru/7f41837c¢ patil
COCIIMH CHUM XUMHYECKUMU
BEIIECTBAMHU B OBITY U
peaNbHON KU3HU;
Hroro mo pazneny 30

Pa3nen 3. [lepuoauyeckuii 3axon u Ilepuoanyeckas cucrema xumuueckux 3iemeHToB /I. U. MenaesieeBa. CTpoeHue aToMOB.

Xumuueckas cBi3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbHBIE PC€aKnuu

ITepuonnueckuii
3aKOH U
31 ITepuonnueckas

CHUCTEMA XUMHUYCCKUX
anemenTosB /J[. U.

Meunnene-esa.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

[TpakTukym
HaIlpaBJIEHHbIN Ha
pa3BUTHE
MIO3HABATENbHBIX
MOTHBOB, HAIIPABJICHHbIE
Ha MOJIYyYEHHE HOBBIX



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

Crpoenue atoma

3HAHWM 10 XUMHH,
HE0OXOIUMBIE 1A
00BsICHEHUS
HaOJIF0JaEMBIX ITPOIECCOB
U SIBIICHUH,
MMO3HaBaTEIILHOM,
MH(OPMAILIMOHHON U
YUTATENbCKOU KYJIBTYPHI,
B TOM YHCJI€ HABBIKOB
CaMOCTOSITENILHON padoThI
C yueOHBIMH TEKCTaMHU,
CIIPaBOYHOMN
JUTEPaTypOH,
JIOCTYITHBIMHU
TEXHUYCCKUMU
cpeacTBamMu
UH(POPMAITMOHHBIX
TEXHOJIOTHM;

XUMHYECKas CBS3b.

MupoBo33peHueckue
IIPECTABIICHUS O

OKuCIUTENBHO- bubmoreka [IOK N
3.2 8 BELLIECTBE M XUMUUYECKON
BOCCTAaHOBUTEJIBLHBIE https://m.edsoo.ru/7f41837¢
peakuuu. becena,
peakuuu
MPaKTUKYM
bubmioreka [IOK
Hroro o pasue 15
TOro o pasieity https://m.edsoo.ru/7f41837¢c
Becena ¢ nenwro
0 OBa
PesepBHoe BpeMs 3 bubmuoreka [IOK dbopMupoBaHUS

https://m.edsoo.ru/7f41837¢

OEHHOCTHOI'O OTHOIICHUA
K OTCYCCTBECHHOMY



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

KYJIbTYpPHOMY,
HUCTOPUYECKOMY U
Hay4YHOMY HacJEIuIo,
MOHUMAaHUs 3HaUYEHUS
XUMHUYECKOM HAYKH B
YKU3HU COBPEMEHHOIO
00111eCTBa, CIIOCOOHOCTH
BJIAJIETh JJOCTOBEPHOI
uH(popmanueit o
MePEIOBBIX IOCTHKEHHIX
Y OTKPBITUSIX MHPOBOH U
OTCUCCTBCHHON XUMHUH,
3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAaHUSIX 00
YCTpOHCTBE MUpa U
o01iecTBa;

OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME

68




9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHBIE
HanMenoBanue Buabl aessTeJILHOCTH C
Ne (uudposbie) .
w/n pa3aesioB U TeM Beero Kourpoasbnsie | IlpakTnueckue 06pazoBaTebHbIE y4eToM padoueil mporpamMmsl
NMPOrpaMMbl padoThI padoThI BOCIIMTAHMUS
pecypcbl
Pa3zpnes 1. BeiecTBO M XUMHYECKHE peaKkUM K
becena ¢ nensro
(dbopMUpOBaHUS LIEHHOCTHOTO
OTHOIIEHUS K OTEYECTBEHHOMY
KyJIbTYpPHOMY, HUCTOPUUECKOMY
Y HAYYHOMY HacCJEOUIO,
MOHUMAaHUs 3HAYCHUS
[ToBTOpEHuEe XUMHUYECKON HAYKU B )KU3HU
11 yriyOJieHue 3HaHHUH 5 1 bubmotexa [JOK COBPEMEHHOTr0 O0IIECTBa,
' OCHOBHBIX Pa3JieJioB https://m.edsoo.ru/7f41a636 | crI0OCOOHOCTH BIALETh
Kypca 8 kiacca JIOCTOBEPHOM HHPOpMALIHEH O
MePeIOBbIX TOCTHKEHUSIX U
OTKPBITUSX MUPOBOU U
OTECUECTBEHHOM XUMHUHU,
3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSX 00
yCTpoHCTBE MUpa U 00IIECTBA.
PoneBsle urpsl HarpaBjIeHHbIE
OcHOBHBIE Ha HKOJIOTMYECKHU
12 3aKOHOMEpPHOCTH 4 bubmotexa [JOK 1eJ1Ieco000pa3HOe OTHOIIEHUE K
' XUMHUYECKUX https://m.eds00.ru/7f41a636 | mpupoae Kak HCTOYHHUKY
peakuuit ’KU3HU Ha 3eMJie, OCHOBE €€

CylI€CTBOBAaHUSA, IOHUMAaHUC



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

[IEHHOCTH 3710POBOT0 U
0e30macHOro oopasa >KM3HH,
OTBETCTBEHHOE OTHOIIICHHE K
COOCTBEHHOMY (PH3UYECKOMY H
MICUXMYECKOMY 3/10POBbIO,
OCO3HAHHUE IIEHHOCTH
COOJIIOIEHUS TTPaBUII
0e3011acHOT 0 ITOBEICHUS IIPU
paboTe ¢ BeUIecTBaMu, a TaKxKe
B CHUTYAIUsX, YTPOKAIOIIHX
3II0POBBIO U

JKA3HU JHOJIEH.

1.3

DJIEKTPOIM THUECKAS
JMCCOLMAIS.
XUMHUYECKHE
peaxkiuu B
pacTBopax

butimoreka [JOK
https://m.edsoo.ru/7f41a636

OBpucTryeckas decena
HalpaBJIeHHAs Ha
MPEACTABICHUS O COUHAIBHBIX
HOpMax M IMpaBUiIax
MEXJIMYHOCTHBIX OTHOIICHU
B KOJIJIEKTUBE,

KOMM YHUKATUBHOM
KOMITETEHTHOCTH B
OO0IIIECTBEHHO MOJIE3HOH,
yueOHO-UCCIE0BATENHCKOM,
TBOPUYECKOM U JPYrUX BUAAX
JesITeIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM
JesITeIbHOCTU MPU
BBINIOJIHEHUHU y4EOHBIX,
MO3HABATENbHBIX 3a]1a4,
BBITIOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3IaHUU



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

y4eOHBIX IPOEKTOB,
CTPEMJICHHUS K
B3alMOIIOHUMAHHUIO U
B3aMMOIIOMOIIH B IIPOLIECCE
9TOM y4eOHOI 1eATeIbHOCTH,
TOTOBHOCTH OLIEHUBAThH CBOE
MOBEJIEHUE U NTOCTYIKH CBOUX
TOBApUILEH C O3ULINHU
HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS
IIOCJIEICTBUN ITOCTYIIKOB.

Hroro no pazaery

17

Pa3zgea 2. Hemerajuabl 1 UX coeIMHEH

ns

O06mas Becena o HEOOXOMUMOCTH
XapaKTEPUCTUKA COOJTIOICHUS TIPABUIT
bubmuoreka [IOK
2.1 XUMHYECKUX 4 0e30macHOCTH MpU 00palleHuu
https://m.edsoo.ru/7f41a636
snneMmenToB VIIA- C XUMAYECKUMH BeEI[ECTBAMU B
rpynnsl. [anorens OBITY U peabHOU KU3HH;
YueOHBINH AUaJIOT
HaIlpaBJICHHBIN Ha
O06mmas MHPOBO33PEHUYECKUE
XapaKTepUCTUKA MIPEJICTABJICHUSI O BEIIECTBE
59 XUMUYECKUX 5 bubmmorexa [IOK Y XUMHYECKOW peakliuy,

sieMeHToB VIA-
rpynnsl. Cepa u e€
COEIMHEHUA

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

COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
COCTAaBJIAIOIIUE OCHOBY IS
MOHMMAaHHUs CYIIHOCTH



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

Hay4YHOH KapTUHBI MHUDA,

MpeacTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS IPUPOJIBI,
B3aMMOCBSI35IX YEIOBEKa C
MPUPOTHOM CPENIoi, O PO
XUMUU B TO3HAHUU STUX
3aKOHOM EPHOCTEH.

['pymoBsie TPOEKTHI
HaIpaBJICHHbIE HA HHTEPEC K
00y4YEHUIO U TIO3HAHHUIO,

OO6wmas
TF0003HATEIHHOCTb,
XapaKTepUCTUKA
TOTOBHOCTh M CIIOCOOHOCTH K
XUMHUYECKUX Eu6 110K 5 .
noImoTexa camMo00pa3oBaHUIO, TPOSKTHOU
2.3 s1eMeHToB VA- P > 1P
https://m.eds00.ru/7f41a636 | u
rpynmnsl. A3or, .
UCCIIEIOBATEIbCKON
dochop u ux
NeITeIbHOCTH, K
COE/IMH CHHUSI
OCO3HAHHOMY BBEIOOpY
HaTpPaBJICHHOCTH U YPOBHS
00y4eHHUs B TaJibHEHIIEM
OBpucTtrueckas 6ecena
Ob6mas HaIlpaBJICHHAs Ha
XapaKkTepUCTUKA MI03HABATEIILHBIC MOTHUBBI,
XUMUYECKUX HampaBJICHHBIC HA
bu6nmunoreka [JOK P .
24 snemMeHToB |VA- NOJTy4EHHE HOBBIX 3HaHUN

IPYIIbL YTIEPOI U
KpPEMHHH U UX
COEIMHEHUS

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

10 XUMHH, HEOOXOJUMBIE
JUI1 OOBICHEHUS
Ha0JII0JTaeMBIX [TPOLIECCOB U
SIBIICHUH, ITI03HABATEIIHHOM,



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

MH(GOPMALIMOHHON U
YUTATEIIbCKON KYJIbTYPBHI.

Wroro no pazneny 25

Pa3zgea 3. Mera/iIbl M UX cOeIMHEHUSA

O0mmme cBoiicTBa
3.1 4
METAJIJIOB

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

PoneBbie UTpbl HaNIpaBICHHBIC
Ha YKOJIOTHYECKU
1enecoo0pa3Hoe OTHOLIEHUE K
HpUPO/IE KaK UCTOUHUKY
JKHM3HH Ha 3emJie, OCHOBE €€
CYIIECTBOBAHHMS, IOHUMaHUE
[IEHHOCTH 370POBOTO U
6e3omacHOro oopasa KU3HHU,
OTBETCTBEHHOE OTHOIIICHHE K
COOCTBEHHOMY (PM3UUECKOMY U
MICUXHYE€CKOMY 3JI0POBBIO,
OCO3HaHHWE IIEHHOCTH
COOJTIOICHUS TTPaBUII
0€e301acHOro MoBeICHUS TPH
paboTe C BelIecTBaMH, a TAK¥KE
B CUTYalLlUsX, YTPOXKAIOLIUX
3JI0POBBIO U

JKA3HU JHOJIEH.

Baxxneiimue
3.2 METAJIbL U UX 16
COEIMHEHUSA

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

becena HanpaBieHHas Ha
pa3BUTHE HHTEpECca K
NPAKTHYECKOMY H3y4YCHUIO
npodeccuii 1 Tpyaa
Pa3IMYHOTrO poja, YBaXKEHUE K
TPYAy U pe3yibTaTaM



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

TPYIOBOM J1€ITENbHOCTH, B
TOM YHCJIC Ha OCHOBE
MPYMEH CHUS TPEIMETHBIX
3HAHUU 110 XUMHHU.

Hroro no pazgeny

20

Pa3znen 4. Xumus u okpyskammas cpeia

Juckyccus HanpajieHHas Ha
dbopMupoBaHue
MHUPOBO33PEHYECCKHE
MIPECTABJICHUS O BEIIECTBE U
XUMHUYECKON pEaKLHH,
COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U

BemectBa n
bubmotexa [JOK COCTaBJIIOLIIUE OCHOBY ISl
41 MaTepHuabl B )KU3HU 3
https://m.edso0.ru/7f41a636 | NOHMMaHUs CYIIHOCTH
yeloBeKa .
HAYYHOH KapTHHBI MHa,
MIPEICTaBJICHHUS] 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS
MPUPOJIBL, B3AMOCBS3X
YeJI0BeKa C MPHPOIHON
CpeloH, O PO XUMHH B
MO3HAHUH STHX
3aKOHOMEPHOCTEM.
Wroro no pazneny 3
bubmuoreka [IOK
PesepBHOE Bpems 3

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



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

8 KUIIACC
KounuecrBo yacos DJIEKTPOHHBIE
" Tema ypoka Konrpoabnsie | IlpakTnueckue mupposLIe
n/n Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumun. Posib XuMuu B KU3HU 1 bu6moreka [IOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTne 0 MeToaX MO3HAHUS B XUMUU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
ITpaktnueckas padota Ne 1 «IIpaBuia paboTs bu6moteka [IOK
3 B j1abopaTopuu ¥ IpuéMbl 0OpalieHus ¢ 1 https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYAOBAHUEM) TP
4 YwucTeie BemecTBa U cMecr. CriocoOb! 1 bu6moreka [JOK
pazzeneHus cmecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padorta Ne 2 «Pa3nenenue bu6morexa [IOK
5 cMmecei (Ha mpuMepe OYMCTKH MOBAPEHHOM 1 https://m.edsoo.ru/ff0d28c8
COJIN)» TP
bu6moreka [JOK
6 ATOMBI H MOJICKY IbI . https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE 3IEMEHTHI. 3HAKH (CHUMBOJIBI) 1 bubmumoreka [IOK
XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClIOKHBIE BEllleCTBA 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 brbmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IIOCTOSHCTBA 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

Xumnueckas popmyia. BaieHTHOCTE aTOMOB
XMUMHMUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOcUTENbpHAS aTOMHAs Macca.

11 0 bubmmoreka [IOK
THOCHTEJIbHAsI MOJIEKYJISIpHAs Macca https:/m.edsoo.ru/ff0d323c
KommuectBo BemecTBa. Monb. Momsipaast
Macca

12 JIECHOU KJIACC: Pacuer MoeKyJIspHOt bubimnorexa LIOK
MAacChl XUMHYECKUX BELIECTB, HCIIOIb3yEMBIX https://m.edsoo.ru/ff0d5230
JIECHOM XO3SICTBE.

13 DOu3nyecKne U XUMUICCKHUEC SBICHUS. bu6moreka IIOK
XumMuueckas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3HaKu ¥ yCIOBUS MIPOTCKAHUS bubmiorexa [JOK

14 p Y . p https://m.edsoo.ru/ff0d3al6
XUMHUYCCKUX PEaKIHit

TP

15 3aKOH COXpaHEHHUS MACChl BEUIECTB. bubmmorexa [{OK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88

16 Brruuciienust komudecTBa, MaccChl BEIIECTBA 1O bubmnoreka [IOK
YPaBHEHMSM XMMHUYECKUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XUuMUIECKUX PeaKIui bubmmoreka [IOK

17 (coeqmHeHus, pa3noKeHUs, 3aMeIICHHUS, https://m.edsoo.ru/ff0d3f34
obmeHa) TP
M. B. JIoMOHOCOB — y4€HBIIi-

18 suiukioneauct. O6o01IeHne U bubmiorexa [JOK

H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3allHsl 3HAHUH
KonTtponbhas pabora Nel mo teme «Bemectsa bu6mmorexa IIOK

19
U XUMHYECKUE PEAKLINN» https://m.edso0.ru/ff0d4290

20 Bo3nyx — cmech razos. CocraB Bo3ayxa. bubmmoreka [TOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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

KI/ICJ'IOPOI[ — JJIEMCHT U IMPOCTOC BCUICCTBO.

https://m.edsoo.ru/ff0d448e

O3oH
®u3nYecKre 1 XMMUYECKHE CBOMCTBA
21 KHCI0poJa (peakiuu OKUCIIEHUs, TOpEHUe) bubmmorexa LIOK
pola Ipeaiit »TOP ' https://m.edsoo.ru/ff0d4614
[Tonsite 00 oxcumax
Crioco0bI oTyueHHs! KUCIOPOAa B bubmoreka [IOK
22 71a00paTOPHH U MPOMBIIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[MpumeHenue kucaopoaa TP
TennoBoi 3((HEeKT XUMHYECKOW peaKIlnH,
23 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUU Bu6mmorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX PEAKIUAX
TommuBo (HEQTh, Yrolib U METaH). bubmmorexa [IOK
24 3arpsi3HEeHHE BO3/1yXa, CIIOCOObI €ro https://m.edsoo.ru/ff0d4c4a
MpeAOTBPALICHUS TP
[IpakTueckas pabora Ne 3 mo Teme bubmumoreka [IOK
25 «Ilonyuenue u cobupanue KMCIOPoa, https://m.edsoo.ru/ff0d4ae2
U3y4YEHHUE €ro CBOMCTBY» TP
MaccoBas J0J1s1 XUMHYECKOT O JIEMEHTA B
26 COCIHHCHMUH. . bubmmoreka [IOK
JIECHOMU KJIACC: Pacuet maccoBoii 1oiu https://m.edsoo.ru/ff0d350c
JJIEMEHTa B CPEACTBAaX 3alUThl PACTEHUH .
Bonopox — s5eMeHT 1 mpocToe BEmecTBo bubamorexa LIOK
27 P P ' https://m.edsoo.ru/ff0d4ddo0
Haxoxnenue B npupoze
TP
98 du3nyecKre ¥ XUMHYECKHE CBOMCTBA bubmmoreka [IOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KUCIOTAX U COJIAX. bu6moreka [JOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

30 CriocoObl oJTy4eHHs BOIOPO/Ia B bubmmorexa [{OK
nabopatopuu https://m.edsoo.ru/ff0d4ddo
[Ipaktueckas padorta Ne 4 mo teme bu6mmoreka [IOK

31 «[lonydenue u cobupanue Bo10poaa, https://m.edsoo.ru/ff0d4f42
WU3yYEHHE €r0 CBOMCTBY» TP

. " bubmmoreka [IOK

32 MounsipHblil 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ffod542e
Boruncnenus o6b€Ma, KOTMYECTBA BEIECTBA

33 rasa o ero U3B€CTHOMY KOJIMYECTBY Bubmmorexa [IOK

R https://m.edsoo.ru/ff0d55a0
BEIIeCTBA UJIH 00BEMY
Brruucnenust 005EMOB ra30B 110 YpaBHEHUIO
34 peaKuu Ha OCHOBE 3aKOHA 00bEMHBIX bubmorexa [IOK
. https://m.edsoo.ru/ff0d5708
OTHOUIEHUH ra3oB
DuU3NYECKHe U XUMUYECKHE CBOMCTBA BOBI. BuGmorexa LIOK
35 JIECHBIE KJIACCBI: «M3yuenue cocraBa https://m.edsoo. ru/ff0d587a
Bobl. Onpenenenue ee pH».
bu6mmoreka [JOK
36 CocraB ocHoBanuil. [lonsTe 06 HHANMKAaTOpaxX https://m.edsoo.ru/ff0d59e2
TP
Bopa kak pactBoputens. HaceieHabie 1 bu6moteka [IOK

37 HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 1o https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE TP
[Ipaktuueckas padota Ne 5 mo Teme
«IIpuroroBiieHrEe pacCTBOPOB C OMPEAEIEHHON Bu6morexa LIOK

38 MaCCOBOIZI JI0JIel pacTBOPEHHOTO BEILIECTBAY https://m.edsoo.ru/ff0d5eba
JIECHOMU KIJIACC: ITpuroroBienue pactsopa TP
yInoOpeHus s MOAKOPMKH pacTeHUN

39 KonTtponsnas padora Ne2 o teme bubmmorexa [{OK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

«Kucnopon. Bogopoa. Boga»

https://m.edsoo.ru/ff0d6342
TP

Oxcuapl: cocTaB, Kiaccudukaus,

bu6moreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XUMUYECKUE CBOKWCTBA
41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Brbmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KiaccupuKanus Bubmmorexa [IOK
42 i ’ HI https://m.edsoo.ru/ffod67ca
HOMEHKJIaTypa
TP
ITony4yenune 1 XuMHUYECKHE CBOWCTBA bu6moreka [IOK
43 .
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccuduxanus bubmorexa HOK
44 ' ’ ’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIATypa
TP
bu6mmoreka [JOK
45 [Tonyuenune u XUMUYECKUE CBOMCTBA KUCIOT https://m.edsoo.ru/ff0dfee2
TP
46 Conu (cpennue): HOMEHKIATypa, ClIoCOObI bu6moTteka [JOK
MOJTYYEHHUsI, XHMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Pemenue
47 JKCIIEpPUMEHTAJIbHBIX 3a/1a4 10 TEME bu6motexa [IOK
«OCHOBHBI€ KJIACChl HEOPTraHUYECKUX https://m.edso00.ru/00ad9b7c
COeIMHEHUN)
I'enernueckas CBA3b MEXKAY KJIaCCAMH bubmorexa [JOK
48 w . https://m.edsoo.ru/00ad9as0
HEOPraHWYECKUX COCTUHEHUN TP
49 O06o001mIeHNe U cCHCTeMaTH3aIUs 3HAHUN bromorexa [TOK

https://m.edso0.ru/00ad9ch?2



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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KonTtponsnas padora Ne3 mo teme "OcCHOBHBIC

bub6morexa IIOK

50
KJIACCHI HEOPraHUYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
IIepBoIe TONBITKYU KiIacCU(PUKAIUA
51 xnﬁnqecxnx SJIEMEHTOB I(?[OH;[II/IG 0 I'pyImax bubmotexa [IOK
) pyn https://m.edso0.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepuognueckuii 3axkoH u Ilepuognueckas
52 CI/IfTeMa XAMHAYECKUX aneMeII{)TOB pIm Y| bubmrorexa [JOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuonsl, rpyImel, MOArPYILIIEL bubmmorexa LHOK
PO, TPY - TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubmmorexa [IOK
M3oroms: https://m.edsoo.ru/00ada342
CTpocHHE JIEKTPOHHBIX 000JI0YEK AaTOMOB
55 anemenToB [lepunonmueckoii cuctemsr J[. U bubmorexa [JOK
pHO o https://m.edsoo.ru/00ada6bc
Menneneesa
XapaKTepuCTUKa XUMHUYECKOT'0 JIEMEHTA 10
. bubmmoreka [IOK
56 ero noJjioxkeHuto B [lepuogndeckoii cucreme
https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenue [lepuoanueckoro 3aKoHa AJjst
57 a3BUTHS HAyKU U TIpakTuku. J[. U bubmorexa HOK
p y . p . I https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIH, eAaror u rpaKjaHuH
58 DJIEKTPOOTPULATEIILHOCTh ATOMOB bubmmorexa [IOK
XUMAYECKUAX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HMounas xuMuueckas cBI3b
https://m.edsoo.ru/00adac34
60 KoBanenTtHas nojisipHasg XumMudeckas CBA3b Eubmorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeNmoispHAst XUMHUUYECKas CBA3b bu6mmoteka [IOK



https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00adaab9

Bbu6morexa IIOK
2 1
6 Crene okucienns https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 bubmiorexa ITOK
peaxd https://m.edso0.ru/00adb076
bu6moreka [JOK
64 OKHUCIIUTEA U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ned o teme «CtpoeHue 1 bu6motexa [IOK
aToMa. XUMHYECKas CBI3b» https://m.edsoo.ru/00adb486
66 Pe3epBHblii ypok. O0001IeHNE U 1 bu6motexa LIOK
CHUCTEMATHU3ALNS 3HAHUHA https://m.edsoo.ru/00adb33c
. PesepBHBII ypOK. O6O6VI_HCHI/IC u . Bu6mmotexa [IOK
CUCTEMATH3ALIM SHAHNUH. https://m.edso00.ru/00ad9ch?2
68 PesepBHblii ypok. O00011eHNE U 1 bu6mmorexa [IOK
CHUCTEMAaTHU3allUs 3HAHUHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
W/ Tema ypoka Beero KonTpoasbnbie | IlpakTudeckue 06pasoBaTEIbHBIE
padoThI padoThbI pecypesI

Ilepuoanyeckuii 3akoH. Ilepuogudeckas

1 CI/I(SFCMJZ XUMHYECKUX BHCMI;HTE)IB 1. 1. 1 Bu6mmorexa [IOK

https://m.edso00.ru/00adb59e

Menneneena
3aKOHOMEpPHOCTH B U3MEHEHNUH CBOMCTB

2 XHMquCKix AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK

https://m.edsoo.ru/00adb6b6

MEepPHOJIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bub6mmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMudueckoi ¢BSI3U U THUIIBI 1 but6moreka [JOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponbshas pabora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiaccay

6 Knaccudukanust XuMU4eCKUX peakiui mo 1 bu6moreka [IOK
pa3IM4HBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHUYECKOUN pEAKIIUU. bubmumoreka [IOK

7 [ToHaTHE O TOMOTI€HHBIX U F€TEPOTreHHBIX 1 https://m.edsoo.ru/00adbe9a
peakiusax TP
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUHU.

8 @DaKTOpBI, BIUAIONINE HA CKOPOCTh 1 Bbub6morexa IIOK
XUMHUYECKOM pEaKINH U MTOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS



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

OKHMCIINTEIBHO-BOCCTAHOBUTEILHBIC

Bbu6morexa IIOK

9 https://m.edsoo.ru/00adcade
peakuuu TP
10 Teopus 2IEKTPOTUTUIECKON U CCOLUALIH. bu6mmoreka [IOK
CunbHble U crabble 3JIeKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HMonnrnle ypaBHEHUS peaknuid bubmiorexa IOK
P peaidt https://m.edsoo0.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM
12 B CBETE IIPEACTABIECHUN 00 bubmorexa HOK
pex ’ https://m.edso0.ru/00add5d8
ANEKTPOIUTHUECKOM TUCCOIIUALINN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 IIPEICTABIEHUN 00 DIEKTPOIUTHYECKOM bubmrorexa TIOK
pel p https://m.edsoo.ru/00add8b2
IMCCOLIMAIINA
. bu6mmoreka [JOK
14 IT
OFATHE O THAPOIH3E COTIeH https://m.edsoo.ru/00add9d4
bub6mmoreka [JOK
15 I
O000111eHE U CUCTEMATH3AINAS 3HAHUI htts://m.edsoo.ru/00addd12
16 [IpakTueckas padorta Ne 1. «Pemenune bu6moreka [IOK
SKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTtponbsHas padora Ne2 o teme bu6morexa [IOK
17 «INEKTPOIUTHUY €CKas JUCCOLAALTHS. https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKITUU B PACTBOPAX) TP
18 OO6m1ast XxapakTepUCTHKA TaJor €HOB. bubmmorexa [IOK
XUMHYECKHE CBOMCTBA Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposonopoa. ConsiHas KUCoTa, bu6motexa [IOK
19 XUMUYECKHE CBOMCTBA, MOJTY4YECHHE, https://m.edsoo.ru/00adel04
IIPAUMEHEHUE TP
20 [Ipaktueckas pabora Ne 2 mo teme bu6mmotexa [IOK



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

«IlomydeHne coNsTHONW KMCIIOThI, U3y4YEHHUE €€
CBOMCTB»

https://m.edsoo.ru/00ade348
TP

Bremaucnenns 1o YpPaBHCHHUAM XUMHUUYCCKUX

bu6mmoreka [JOK

21 CaKIIMH, €CIIM OOUH U3 PEarcHTOB JaH B
peaxit A p g https://m.edsoo.ru/00ade488
M30BITKE
99 O6mas xapakrepuctuka 3aeMeHToB VIA- bu6moTteka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANnOTpONHbIE MOAU(DHUKAIIUU CEPHI.
23 HaxojizleHI/Ie cepebl I/I(beé COGI[I/IHCI:II/Iﬁ B bubmorexa TTOK
p o https://m.edsoo.ru/00ade64a
npupoae. XUMUYECKUE CBOMCTBA CEPbI
24 CepoBonopof, cTpoenue, Gu3ndecKkue u bubmmorexa [IOK
XMMHUYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
95 Oxkcunpl cepbl. CepHasi KUCIIOTa, PU3HUECKHE bu6morexa [IOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHYECKHE PEAKINH, JIKALIIE B OCHOBE
26 MPOMBIIIJICHHOTO crioco0a MoJTyyeHust bu6mmoreka [IOK
CEpHOM KHUCIIOThl. XUMHYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH Cpebl COSTUHEHUSIMH CePBI
97 Brraucienne maccoBoii 1011 BEIX0/1a bubmmoreka [IOK
MPOJIYKTa PEAKIIUH. https://m.edsoo.ru/00adec8a
OO0mras xapaKTepuCcTHKa 3JIeMeHTOB VA-
28 TPYIIIBI Ap30T pacn OCTPaHEHHE B PUPOJIC BuGmorexa [OK
DYFIBL. > PACTPOCTD . PUpOAe, https://m.edsoo.ru/00adeea6
(U3NYECKUEe U XUMUYECKHE CBOICTBA
AmMHaK, ero Gu3n4ecKnue U XMMHIECKHe Bubmmorexa [IOK
29 L https://m.edso00.ru/00adf004
CBOMCTBA, OJy4EHUE U IPUMEHEHUE TP
30 [Ipaktueckas padora Ne 3 mo teme bu6mmotexa [IOK

«HonyquHe aMMHaKa, U3y4€Hue €ro

https://m.edso0.ru/00adf180
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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https://m.edsoo.ru/00adf180

CBOMCTB»

A30THast KHCIIOTa, e€ PU3UIECKUE U

bubmmoreka [IOK

31
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIENM aMMOHHUS
39 B Ka4eCTBE MUHEPAIbHBIX y100peHHi. bubmmorexa [{OK
XUMHYECKOE 3arpsI3HEHUE OKPYXKaIOLEn https://m.edsoo.ru/00adf518
CpeIbl COeUHEHUSIMH a30Ta
®dochop. Oxeun dhochopa (V) u pochopras
33 KHCIOTa, PU3NYECKUE U XUMUYECKUE Bubmmorexa [JOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OTy4YEHHE
Ncnonbs3zoBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAILHBIX YI0OPEHNH. 3arpsi3HeHne bubmorexa LHOK
PAJILTBIX yAODPEIH. S4TP https://m.edsoo.ru/00adfc20
MPUPOIHON cpebl pochaTamu
35 VYriepon, pacnpocTpaHeHue B MPUPOJE, bu6motexa [IOK
(bu3NYECKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunel yriaepoaa, ux Gu3ndecKue u
36 XUMHYECKHE CBOMCTBA. JKOJIOTHIECKHUE bu6moreka [JOK
po0JIeMBbl, CBSI3aHHBIE C OKCUAOM yriepoa https://m.edsoo.ru/00adfebe
(V)
37 VYrosbHast KUCIOTa U €€ COH Bubmmorexa [JOK
https://m.edsoo.ru/00ae006c
[Ipaktueckas padorta Ne 4 mo reme bu6muotexa LIOK
38 "[TosrydeHue yriieKucioro rasa. https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-HOH" TP
39 [TepBoHavabHBIC TOHATHUS 00 OPraHUYECKUX bu6morexa [IOK
BEIIIECTBAX KaK O COCIMHEHUAX yriiepoaa https://m.edsoo.ru/00ae054e
b K
40 Kpemuuii u ero coennHeHust nbmmorexa [0

https://m.edso0.ru/00ae080a
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[Ipaktuueckas padorta Ne 5. Permenue

41 SKCIIEPUMEHTAIbHBIX 3324 0 TEME bubmiorexa TIOK
. https://m.edsoo.ru/00ae0bf2
«BakHeinme HeMeTaJTbl U UX COCTUHEHUS
bu6moreka [JOK

42 KOHTpO{LHaﬂ padora Ne3 o Teme https://m.edso? ru/00ae0el8
«BakHele HeMeTaJlTbl U UX COCTHHCHUS TP
OO0mast XxapakTepruCcTHKa XHMHY eCKHX

43 3JIEMEHTOB — METAJIOB. MeTtannuyeckas bubmmorexa [IOK
CBSI3b U METAJUINYECKasl KPUCTAILIMYECKAs https://m.edsoo.ru/00ae103e
pewmérka. du3znueckue CBOMCTBA METAJIJIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.

44 DJIEKTPOXUMHUYECKUN sl HAPSHKEHU I bubmorexa HOK

https://m.edso00.ru/00ae1156
METaJIJIOB
OO61me criocoObl MOJYYCHHSI METaJIOB.

45 CrnnaBel. BerunciaeHus o ypaBHEHUSM bu6mmoreka [IOK
XUMHUYECKUX PEAKIUM, €ClIi OJIUH U3 https://m.edso0.ru/00ae1156
peareHToB COACPKHUT MPUMECH

46 [Tonatue o KOppo3un METAIIOB bubmorexa [JOK

https://m.eds00.ru/00ae1278
bu6moreka [IOK

47 [lenossbie MeTantEL https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ TUAPOKCUABI HATPHS U KaJIHS bubmorexa [IOK

https://m.edsoo.ru/00ael4b2

49 Il{enouHO3€eMENBHBIE METAIIIBI — KaJIbLUNA U bubmumoreka [IOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxuelimue coequHeHns Kaabus bubmorexa LHOK

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

51 O06o01eHre U cHCTeMaTH3aIUs 3HAHUI
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Bbu6morexa IIOK

52 JKécTkocTh BOBI U CITOCOOBI €€ ycTpaHeHUs httos://m.edsoo.ru/00ae1886
53 Hpé‘l.KTI/I‘—IeCKaSI pabota Ne 6 o "TeMe Eggg;;fg:oggzoaelaw
"YK€cTkoCTh BOJBI U METO/IBI €€ yCTpaHEeHUs " -
bu6moreka [JOK
54 ATIOMUHHNA https://m.edsoo.ru/00aelc64
TP
55 Am@oTepHbIe CBOICTBA OKCHIA U bubmotexa IIOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6moreka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, rugpokcuabl U conu xenesa (1) u bu6mmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06001m1eHe U cCHCTeMaTH3aIus 3HAHUN
[IpakTrueckas padbora Ne 7. Pemenue
59 BKIZHepI/IMeHTaJIiHLIX 3a7a4 1Mo TeMe Bu6mmorexa [IOK
. https://m.edso0.ru/00ae3de8
«BakHelmre MeTallIbl U UX COCTUHCHUS
Brraucnenus mo ypaBHEHUSIM XUMHUYECKUX
peakuuii, eclid OJINH U3 PEarcHTOB JaH B bu6morexa [IOK
60 U30BITKE VJIH COAEPIKUT TPUMECH. https://m.edsoo.ru/00ae1750
Brruucienust MaccoBoi 10U BbIXO/A TP
MPOJIYKTa peaKIu
61 O06o0meHne u cucTeMaTH3aIys 3HaHUH
62 Kontponbsnas pabora Ned mo teme
«Ba)xHen1me MeTajlIbl U UX COSTUHEHUI»
63 BenecTBa u MaTepuasbl B TOBCETHEBHOM but6moreka [JOK

KH3HHU YCJIOBCKA.

https://m.edsoo.ru/00ae3f50
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JIECHOM KJIACC: XumudecKkue cpencTna
3aIlMThl paCTEHUI

XUMHUUYECKOE 3arpsI3HEHUE OKPYKAIOIEH

Cpe/Ibl.
64 JIECHOM KJIACC: OnTuManbHOe BHECEHHE 1 bubmmoreka [JOK
XUMHUYECKUX YIOOpEHUH B TTOYBY. https://m.eds00.ru/00ae4270
3arps3HEHHUE MOYB.
Posb xuMuu B perieHuu 3KOJIOrHIeCKUX
npoobem.
65 JIECHOW KJIACC: Sxomormueckie 1 bubmorexa LOK
https://m.edsoo.ru/00ae4270
po0JIeMBI, CIIOCOOBI UX PELIECHUS.
66 Pe3epBHblii ypok. O0001IEHNE U 1 bu6mmoreka [TOK
CUCTEeMAaTH3alMsl 3HAHUI https://m.edso00.ru/00ae0dOa
P i . 0606
6 | oncrovammanm i, 1 BuGmorera LIOK
H ' https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O00011eHNE U 1 bubmotexa IIOK
cHUcTEeMAaTH3alusg 3HAaHUM. https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xummus, 8 kiacc/ 'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»

» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

tabmuuel: [lepuoauueckas cucrema xumMmuueckux anemeHToB J[. M. Menneneesa,
Ta0JIMIIa PACTBOPUMOCTH, JIEKTPOXUMHUYECKUHN Psiji HAPSKEHUS METAIIOB

Oo6opynoBanue Llentpa «Touka pocTay

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
OEJIEPAJIBHAA PABOYASA ITPOTPAMMA

OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

XNUMMUA. ba3oBblii ypOBEHb.

(mmst 8—9 kmaccoB 0OPa30BATENBHBIX OPTaHU3AIN)
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypPOBEHb. -
Peanuzanus-rpedoBanuii-OI'OC-0cHOBHOT0-00111eT0-00pa30BaHUsl. -

MeTtoaudeckoe-mmocooue- s -yautesrs. pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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