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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TpeOOBaHMI K pe3yjabTaTaM OCBOCHHUS OCHOBHOMU
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, MPEICTABIECHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (penepanbHON paboueld MporpamMmel
BOCIIUTAHUS U C YUETOM KOHIIEMIIMH MPENoJaBaHusl yueOHOro npeamMeTa « XuMus»
B 00pa3oBaTeIbHBIX OopraHu3aiusix Poccuiickoit deneparumu.

[Iporpamma 1o xuMuM Aa€T MPEACTaBICHUE O LEJIX, OOLIed cTpaTeruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYalOLIUMXCS CpPEICTBAMH Y4EOHOIO
IpeaMeTa, yCTaHaBIMBACT  00s3aTENbHOE  MPEIAMETHOE COJIEp)KAHHE,
MIPENYCMaTPUBAET pacCHpeAesieHHe €ro o KiaccaM W CTPYKTYPHUpPOBaHUE IIO
paszenaM M TeMaM NpOorpaMMbl MO XHUMHH, OMNPENENIseT KOJIUYECTBEHHBIE U
Kau€CTBEHHbIE XapaKTEPUCTUKU coJlepKaHus, PEKOMEHAYEMYIO
MOCNEAOBATEIbHOCTh ~ U3YYEHHS] XMMHHM C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTesbHOM
MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3yipTaTaM OOy4eHUs] XMMHUH Ha YPOBHE LieJIel M3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTr 0 CoJiep KaHusl.

3HaHME XUMHUHM CIYXHUT OCHOBOW Juid (OPMHUpPOBAHUS MHPOBO33PEHUS
0o0y4aromierocsi, €ro MpeACTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (opMHpyeMble XUMHEW MNpPEACTAaBICHUS O B3aWMONPEBPAIICHUIX
SHEPrud M 00 SBONIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHUSL UYEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31paBOOXPAHCHHUSI.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allil  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBILUICHUS M TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaromuxcs, HaBbIKOB KX CaMOCTOSTENIbHOM Y4eOHOH  JI€ATENbHOCTH,
SKCIIEPUMEHTAIbHBIX M HCCIEN0BAaTEIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANBHON e TENbHOCTH;

3HaKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIIJIEHHS], 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU I'PAMOTHOCTH O0YUaIOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IIPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTMUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHEeM 0a30BOM HAyKH XUMHH Ha ONPeIeIEHHOM dTarne e
pa3BUTHSL.

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

CtpykTypa comepKaHUsl MPOTpaMMbl IO XUMHH CPOPMHUPOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKHUX MPE/ICTABICHUMN
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 JPyromMy, BBHIONHSAA (YHKIIUU OOBSCHEHUS W TPOTHO3HPOBAHMUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS O XMMUYECKON COCTABJISIIONICH HAyYHOW KapTUHBI MHUpPa B JIOTMKE
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,
«buomnorus. 5—7 knaccel» u «dusnka. 7 Kaaccey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (OpMHUpOBAHHE 3HAHMK 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
3HaHUW — BaKHEUIMX (haKTOB, MOHATHMI, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PEaKIui, B POPMUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMEHUU 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
3Ha4YeHHUEe NMPUOOPETH TaKUE LIETH, KakK:

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

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
O0y4arommxcs K CaMOCTOSTENbHON MO3HABaTENbHOM JAEATENbHOCTH, HAyYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATETHLHOCTH, MO3HAHUS U CAMOMO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3Yysl 3HAHUS M ONBIT, MOJYYEHHbIE MPU H3YUYECHHH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TOBENEHUST B OBITY U TPYAOBOM JEATENBHOCTH B IIENISAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIs U HAMPaBICHHOCTH JajlbHEHIIEro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 4acoB (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 0 MeTomax Mmo3HaHUsI B XUMUM. YUCThIE BElIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

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

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

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX EAWHUI] BemecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
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 00pa3l0B HEOPraHMYECKUX BEIIECTB, HAOIIOACHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB IMPOTEKAHUS XUMUYECKHX peaklMil (pa3jiokeHHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YCHHE CIIOCOOOB pa3/iefieHusi CMECEi: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe Iu HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



MOJIYYCHUSI KUCTIOpOoJla B JIabopaTopuM M MPOMBIIUIEHHOCTH. KpyroBopot
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, pa3pylieHue 030HOBOIO CIOS.

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 CcBoMCTBAa BOAbL. Boma kak pactBoputenb. PacTBopsbl.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B pupo/IE.
3arps3HeHue NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA MIPUPOHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
cBoicTBa OKCUIOB. [losryueHne 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 CBOMCTBAa KHUCHOT. Psan axktuBHoctm MmetamoB H. H. bekerosa.
[Tonydyenue KucIor.

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

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEJIETICHUE COAEPKaHUsI KUCIOPOAa B BO3AYyXE, MOJTYyUYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONHMCAHME WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, PACMO3HABAHHE U HU3YYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | Moib, HcciieqoBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCCIIeIOBaHWE O00pa3lloB HEOPraHMYECKUX BEHIECTB Pa3IUYHBIX  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 MeETajula APYTHMM W3 PacTBOpa COJM, PEIIECHUE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

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

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepuonnueckuii 3akoH. [lepruoandeckas cucreMa XMMAYECKUX AJIEMEHTOB /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 sifiep. 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 HW3MEHEHHUSl paJuyca aTOMOB XUMUYECKHX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nayenue [lepuoanueckoro 3akoHa u [lepuonnueckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumnueckasi cBsi3zb. KoBasieHTHass (TofisipHass W HEMOJSPHAs) CBA3b.
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).

Mexcnpeomemnoie ceasu



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.

OO0nue ecTecTBEHHO--HAYYHbIE TIOHSTUSI: Hay4YHbI (haKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, 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
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMM, IejlouamMu). XJIOPOBOJOPO/I.
ConstHast KHCIOTAa, XMMUYECKHUE CBOMCTBA, MOJyd€HHE, 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
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajoreHOB M MX COCIUHECHUI (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE 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 ynOOpeHUM, MOTydYeHUE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3ydeHHue Moenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJIEKHCJIOT'O Ta3a, MPOBEIECHNE KAaYECTBEHHBIX PEaKIuii Ha KapOOHAT W
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
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 [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKass  KPUCTAJUIMYECKAsT  pElETKa.  DJIIEKTPOXMMUYECKUN  psj
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojioxkeHue B llepronnueckon 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 MIETOYHBIX METAIUIOB 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 cOeOUHEHUS KalblUsA (OKCHHA, TUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEepHBbIE CBONCTBA OKCHUA M THAPOKCU]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, CBOWCTBA U MOJIYUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJlbllid WU HATpUS C BOJAOM (BO3MOXHO WCIIOJIH30BAHUE BHJICOMATEPHUAIIOB),
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 W OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 0 TeMe «Baxunenime
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.

XUMUYECKOE 3arps3HEHUE OKpYXKawmleh cpeabl (MpeiebHas AO0MyCcTUMas
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€l IMPU U3YYEHWH XUMHM 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: HAy4YHBIM (akT, TUIOTe3a, 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,
U30TOMbI, PaJMOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUECKUN 3apsij, MHPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pem€rka, CruiaBbl, (PU3NYECKUE BETUUYMHBI, €IUHULBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

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

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCBHI.



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¢ OOYUYEHHS XMMHUM B EIUHCTBE Y4YEOHOW U
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 COLUATIU3AIUN 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 OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHO-MCCIIeIOBATEILCKONM, TBOPYECKOM W JAPYrUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIA B TIPOIECCE OTOW YUEeOHOM eATeNTbHOCTH, TOTOBHOCTHU
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 XUMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOM, O POIU XMMHH B MO3HAHUM 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 CAMOCTOSITENIbHOM paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOMN



JUTEPaTypol, JOCTYIHBIMH TEXHUYECKUMHU CPEICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBJICHHOCTH W YPOBHS OOydYCHUS 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 (YIIOTPEOIICHHS aIKOT0JIs1, HAPKOTUKOB, 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,
yBOKEHUE K TPYAy W pe3ysbTaTaM TpPYIOBOW NEATEIHHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
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
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMSI, TOHUMAHUE IICHHOCTH 37J0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
npaBuiI 0€30MacCHOTO MOBEACHUS P paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsAX,
YIPONKAIOMINX 3/IOPOBHIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH TPUPOTHON CPEION, ISl TOBBIIICHUS
YPOBHS  DKOJOTHYECKOH  KYJIbTYPHl, OCO3HAHUS TJIOOATHHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M TyTeH MX PEIICHUs TOCPEACTBOM METOIOB XHWMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUS] OOIICHAyYHbIE TOHSATUSA (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



HAyYHOU KapTHHE MUpA, U YHUBEpCalbHbIC yueOHbIC NEHCTBUS (I103HABATEIbHEIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruyeckue JeMCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBSCHEHUS OTJICTbHBIX (PAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIIOYEHUS,

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 JJIEMEHTA), XUMHUYecKas QopMyna MU YypaBHEHHUE
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 THUINOTE3bI 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 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJIApHAsT  JIMTEpPATypa XUMHUUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIMM U COOTBETCTBYIOILMX JaHHBIX, HEOOXOAMMBIX JJIsi 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 ONTUMAIBHYIO (POpMY mpeacTaBieHUs HHOOPMAIIHT U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATENbCKOM JEATEIbHOCTH MH(OPMAIIMIO O BIMSHUW MPOMBIIIICHHOCTH,
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
OTHOCHUTEJIHHO 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 BEIIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYKIeHHsl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPIMHAIIHSI
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISATh, KOHTPOJIMPOBAaTh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  AJITOPUTM  JACUCTBUM TNPH BBINOJHEHUM 33JaHUM C Y4YETOM
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 pe3yJIbTaTOB MO OCBOCHHIO O0S3aTEIHHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJIYYEHUIO HOBOIO  3HAHHUS, €ro  HHTEPHpPETaluH,
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 XMMHWYECKHX IMOHSATHI: aTOM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl J10JIsI XUMHUUECKOTO JIEMEHTa B COSMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKINH, TETUIOBON (P (HEKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(TporieHTHas! KOHIIEHTPAIIKs) B paCTBOPE;

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

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

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHECHHSIX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbicn [lepmogmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OINUCHIBATH W XapakTepuzoBaTh TaOmuuHyro (opmy Ilepuoanueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmune «llepuoamyeckas cucrema XuUMHYeCKUX »djeMeHToB [J[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



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

KJIAaCCU(ULIUPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHMUYECKUE BEIECTBA,
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 COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINAM;

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

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro J3JeMeHTa 1o Gdopmyre
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 IMPUYUMHHO--CJIEJICTBEHHBIX CBSI3€M — 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 00OpYJOBaHMEM, a TaKXe TMpaBuUiiaM OOpaIIeHusl C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh ¢(hOPMUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PeaKilvs, XUMUYECKasi CBA3b, TEIJIOBOU (P ekt
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIIUU,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [1/IK Bemecrna;

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;

OTPEEATh BAJIEHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCJIMHEHUSAX, 3aps]l MOHA MO XUMUYECKON (opMyIe, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [lepuonnueckoil CUCTEMBI XUMUYECKHX AJIEMEHTOB:
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  XUMHUYECKUX
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
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

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

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

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJIOYEN U COJIEM, MOJHBIE U COKPAIIEHHBIC YPABHEHHUS PEAKIIU HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX 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
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCIMHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B pacTBOPE, MIPOBOJIUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB IO TIOJYYCHUIO M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
uonu-, KapooHatr-, ¢ocdar-, CUIHMKaT-, Ccyiab(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MIPUYMHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoaunuecTrBo yacoB
Ne HaumeHoBaHue pa3iesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 0 9 bu6moreka [JOK
' MPaAKTUYECKON JeATEIBbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJnoBeKa
12 BemecTBa n xumuueckue 15 1 0 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeliine npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6morexa [IOK
2.1 6 0 0
00 okcumax https://m.edsoo.ru/7f41837c
Bognopon.IlonaTtue o kucmorax bu6moteka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo0.ru/7f41837c
Bopa. PactBopsl. [TonsiTre 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACChI bubmumoreka [IOK
24 . 11 1 1
HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c¢
Uroro mo pazneny 30

Pasnea 3. llepuoauveckuii 3akon u [lepuoanyeckas cucrema xummuuyeckux 3jaeMeHToB JI. U. MenneneeBa. CTpoenne aToMOB.
Xumnueckasi ¢cBsi3b. OKHCJINTETHbHO-BOCCTAHOBHUTEIbHbBIE Pe€aKkunuu



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

[leproanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema 7 Bbub6morexa IIOK
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMuuecKkast CBI3b. Bu6miorexa [JOK

32 Orucamtensio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH

Hroro o paszeny 1> Etlffﬁr?f:g:og 8/I§f41837c
Pe3epBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM uudposbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 0 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 0 0 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 0 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 0 0 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
CO€JTMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX Eu 1IOK
nonmoTexa
2.3 VA- A 7 0 1
DICMEHTOB rpymibl. A3r, ocop u nx https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO0m1ast XxapaKTepuCTUKAa XUMUYECKIX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounuecrBo yacos JIEKTPOHHBIE

Ne nupposbie

Tema ypoka Konrpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBare/ibHbIE

padoThI padoThI
pecypcbl

[Ipenmer xumun. Posib XuMUM B )KU3HU bubmioreka [IOK

1 1 0 0
yejoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

bubmioreka [IOK

2 I1 1 0 0

OHSTHE O METOJIaX MTO3HAHUS B XUMHUH https://m.edsoo.ru/Ff0d227e
ITpaktuyeckas pabora Ne 1 «IIpaBuia paGoTsI
3 B J1a00OPAaTOpPUU U MPUEMBI OOpaICHUS C 1 0 1 bubmorera IIOK
patop P patt https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM»

4 Uucteie BemecTBa U cMecH. CITocoObl 1 0 0 bu6mmoreka [JOK
pazneneHus cmecei https://m.edsoo.ru/ff0d26ca
[TpakTueckas padorta Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OUYKUCTKH MTOBapEHHON 1 0 1 brbmorexa [TOK

puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1 0 0

6 TOMBT M MOJICRY BT https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE 3JIEMEHTHI. 3HAKH (CHMBOJIbI) 1 0 0 bubmoteka [JOK
XUMHYCSCKUX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8

bubmioreka [IOK

8 IT 1 0 0

POCTEIC 1 CIOACIRIC BEMecTa https://m.edsoo.ru/ff0d2a6c
bu6moreka [JOK

9 A - 1 0 0

TOMHO-MOJICKYJIIPHOE YUCHUE https://m.edsoo.ru/ff0d2d50

10 3aKO0H ITOCTOSHCTBA COCTABa BEIIECTB. 1 0 0 Bbu6moreka [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

Xumnueckast popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCUTENbHAS ATOMHAS Macca. bu6moreka [JOK

11
OTHOCHTENBHASI MOJIEKYJISIpPHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 0151 XUMHUYECKOT 0 3JIEMEHTA B bu6mmoreka [JOK
COCIMHECHUH https://m.edsoo.ru/ff0d350c

13 KomnuectBo BeniectBa. Mosnb. MonspHas bubmotexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230

14 DU3NUECKUE U XUMUYECKHUE SIBJICHUSI. bu6moreka [JOK
Xumuueckas peakuus https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haku u yciaoBUsl TPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPAaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHUYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Brruncnenust Koam4yecTBa, Macchl BEIIeCTBA bubmoteka IJOK
10 YPAaBHEHUAM XUMHUYECKUX PEAKLINI https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMUIeCKUX peakIui

18 (coe I/IH(EHI/ISIH A3JI0KEHUS salie ;—IHS[ butmmorexa [IOK

A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIH-

19 06 6ytl et 11 bu6moreka [JOK
PHHHIVIONCEARCT. L700 Hvl https://m.edsoo.ru/ff0d40c4
CHCTeMaTu3alus 3HAaHUH

20 Kontponpnas pabora Nel o teme bu6mmorexa IIOK
«BelecTBa 1 XMMHUECKHE PEAKIITN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razoB. CocraB Bo3ayxa.

21 KI/IC?IZ 0J1 — BJIEMEHT U MPOCTOe BeﬂyeCTBO bubmmorexa [IOK

o P B ' https://m.edsoo.ru/ff0d448e
O30H
22 DU3NUECKUE U XUMUYECKHUE CBOHCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpOAa (PEaKIuu OKHCIICHUS, TOPEHHE).
IToustue 00 okcugax

https://m.edsoo.ru/ff0d4614

Crnoco0bl IOTy4YeHUs! KUCIOPO/ia B

bu6moreka [JOK

23 0 .
H1abOPATOPHIT H HIPOMBILIIICHHOCTH https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3(pHeKT XUMHUUECKON pPeaKIni,
24 MOHATHE O TEPMOXHUMHYECKOM YPaBHEHHUH brbmorexa [TOK
3 P ’ https://m.edsoo.ru/ff0d4790
9K30- U DHIOTEPMUYECKUX PEAKITUIX
TommBo (HedTh, YroJib U METaH).
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro bubmorexa [JOK
P Ay, https://m.edsoo.ru/ff0d4cda
MPeOTBPAICHUS
[TpakTueckas padota Ne 3 o teme
26 «[Tonyuenue u cobupanue KuciIopoaa bubmorexa [TOK
" P poAd, https://m.edsoo.ru/ff0d4ae2
U3YyYCHUE ero CBOWCTBY»
97 Bonopon — a5eMeHT ¥ poCcTOe BEIIECTBO. bubmoteka IJOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
98 DU3NUECKUE U XUMUYECKHUE CBOHCTBA bu6mmoreka [JOK
Bopopoja. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 I1
OIPITHE O RHEJOTAx 1 cotx https://m.edsoo.ru/ff0d50d2
30 CriocoObl MOJTy4eHus BOJOPOa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 o Teme
31 «ITonmydenue u codupanue Bogopoaa bubmorexa [JOK
y . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3yYEHHUE ero CBOWCTBY»
. " bubmotexa [JOK
32 M 0 .3 A
OJVIPHBIH ODBEM FA30B. SaKOM ABOTAAPO https://m.edsoo.ru/ff0d542e
33 Breraucnenust 00bEma, KOIMYeCcTBA BEIIECTBA bubmotexa [JOK



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/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o ero U3BeCTHOMY KOJIMYECTBY
BEIIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Brraucnenus 00EMOB ra30B Mo ypaBHEHHUIO

bu6moreka [JOK

34 ea a OCHOBE 3aKOHA 00BE
peatiind Hv HOBE SAKOHA ODBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHH Ta30B
35 DU3NUECKUE U XMMHUYECKUE CBOMCTBA BOJIbI bubmorexa TIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [ToHsiTHE 00 bubmotexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceinieHHbie u
37 HEHACHILLIEHHbIE pacTBOPbI. MaccoBas 40Jis bubmorexa [TOK
p pPI- https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
[TpakTuueckas pabota Ne 5 mo Teme
38 «IIpuroroBiieHHE paCTBOPOB C OMPENETEHHON buomioreia LIOK
p . N P p pext https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIeH pacTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas padora Ne2 mo teme bubmotexa [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKCHJIBI: COCTaB, KJIacCH(pHUKAIIHS, bubmotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XUMUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX br6amorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoOBaHUs: cOCTaB, Kiaccudukamus, bubmoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyueHnue 1 XuMH4Y€ECKHE CBOMCTBA bubmuorexa IIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, kiiaccudukaus, bubmoteka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bu6mmoreka [JOK

45 [Tonydyenne 1 XUMHUYECKHUE CBOMCTBA KUCIOT
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, ClIoCOObI bubmotexa [JOK
MOJIYYEHUsI, XHMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTueckas padorta Ne 6. Perenue
47 AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME bubmuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIIUH EHUI
48 ['eHeTnueckas cBA3b MEXK]y Kiaccamu bubmmorexa [IOK
HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bubmioreka [IOK
49 O0001IeHNE U CUCTEMATH3aUA 3HAHUI
m I https://m.edsoo0.ru/00ad9cb2
Kontponpenas pabora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK
“n P https://m.edsoo.ru/00ad9ela
COEMVHEHNHI
ITepBbIc MONBITKN KJIACCH(PUKAIUH
51 XUMHUYECKUX 3JIEMeHTOB. IIoHATHE O rpynIax buGmrorexa ITOK
' py https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
[Tepuonnueckuit 3axoH u Ilepnognueckas
52 cucTeMa XMMHUYecKuX 3ieMeHToB . U bubmorera TTOK
o https://m.edso0.ru/00ada52c
Menpeineesa
53 [Tepuonapl, rpynIisl, MOATPYIIIE bubmorexa TOK
PHOJBL, TDY » OATDY https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP. bubmotexa [JOK
H3zortomnnl https://m.edsoo.ru/00ada342
CTpoeHHE SJIEKTPOHHBIX 000JI0YEK aTOMOB
N bu6moreka [JOK
95 anemeHToB [lepuonnueckon cucremsl /. U.

Menpeneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepucTUKa XUMUUYECKOT0 AJIEMEHTA 110

56 ero nojoxkeHuto B [lepuoauueckoit cucreme bubmioreia LTOK
https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3Havenue [lepuonnueckoro 3akoHa aJis
57 pa3BUTHs HayKH U npakTuku. /1. 1. bubmmorexa LIOK
MenneneeB — y4d€Hblii, Iearor u https://m.edsoo.ru/00ada96e
rpaXkJIaHuH
58 DIEKTPOOTPUIIATEIHLHOCTh ATOMOB bubmuotexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mnoreka [JOK
59 Horiast ximireckas cossb https://m.edsoo.ru/00adac34
60 KoBanenTHas mossipHast XdaMU4YECKasi CBSI3b bubmioreia LTOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemomsipHas XMMHUYECKasl CBSI3b bu6amorexa [IOK
https://m.edsoo.ru/00adaab9
bu6moreka [JOK
62 Creneitb OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENBPHO-BOCCTAHOBUTEIbHBIE PEAKIINU brbamorexa [IOK
https://m.edsoo.ru/00adb076
64 OKHCIIUTETN U BOCCTAHOBUTEIIN bubmmorexa [IOK
https://m.eds00.ru/00adb076
65 KonTponbsHas padora Ned mo teme «CtpoeHue bubmuotexa [JOK
aTomMa. XMMHYECKasl CBS3b)» https://m.edso00.ru/00adb486
66 Pe3epBHblii ypok. O00011IeHNE U bubmuoreka LIOK
CHUCTEMaTH3alMsl 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O0o01meHue 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9ch?2
68 PesepBubIii ypok. O600meHue u bubmotexa [JOK
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cUCTeMaTU3alUs 3HAHUI

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

KosauyecTBo yacoB DJIeKTPOHHbIE
uugposbie
Nen/m | Tema ypoka Konrtpoiasnsie | IlpakTnueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Ilepuonnueckuii 3akoH. [lepuoguueckas
1 cmf)TeMa XUMHYECKUX SHCMIG)HTOB A" 1 0 0 bubmorexa TIOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEpPHOCTH B U3MEHEHNUH CBOMCTB
2 XI/IMI/I‘{eCKiX 3JIEMEHTOB TIEPBHIX TPEX 1 0 0 bubmorexa TIOK
p P https://m.edsoo.ru/00adb6hb6
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIIATypa 1 0 0 bubmoteka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMudaeckoi CBSI3U U THITHI bu6mmoreka [JOK
4 . 1 0 0
KPUCTaJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbehas pabora Nel mo reme
5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 Kyaccay
6 Knaccudukanus XuMU4ecKkux peakuui mo 1 0 0 bubmmoreka LIOK
pa3IM4HBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsaTHE O CKOPOCTH XMMUYECKOU pEeaKIrH.
7 [Tonsarue o FOMI())FCHHI:IX U reTe orcI:HHLIX 1 0 0 bubmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peakiusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHUHU.
8 @akTopsl, BIUAIOIME HA CKOPOCTH 1 0 0 bubmuorexa IIOK

XUMHYECKON pPE€aKkiuun 1 IMOJIO0KEHUC
XHUMHUYECKOTO paBHOBECHUSA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPONUTUYECKON T CCOLUALIUY. bu6mmoreka LIOK

10
CunbHble U crabble 3JIeKTPOITUTHI https://m.edsoo.ru/00adcd68

11 HMonnbsle ypaBHEHHUS peaKIni buGmrorexa ITOK

yp beakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUH
12 B CBETE IIPEACTABIIEHUN 00 bubmiorexa ITOK
pelt g https://m.eds00.ru/00add5ds
ANEKTPOIUTHICCKOMN TUCCOIIUAIINH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 MPEACTABIEHUN 00 DIEKTPOIUTAIECKOMN bubmorexa HOK
P p https://m.edsoo.ru/00add8b2
IUCCOLMAIIAT
14 ITonarue o ruaponuse comei bubmorera IIOK
AP https://m.edsoo.ru/00add9d4
bu6moreka [JOK
15 00600 i
OOTICHHE I CHCTEMATHSATIA SHAHIH https://m.edsoo.ru/00addd12

16 [Ipaktnueckas padorta Ne 1. «Pemienue bubmmoreka LIOK
JKCIIEPUMEHTAJIbHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTtponbsnas pabora Ne2 o reme

17 «DIEKTPOIUTHUECKAS TUCCOLIHAIIUS bubmorexa HOK

p s HHAT. https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKITUU B PACTBOPAX)

18 OO6m1ast XxapakTepUCTHKA TaJI0r€HOB. bubmuorexa [IOK
XUMHUYECKHE CBOMCTBA Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnopoonopos. CossiHast KHCIIOTa,

19 XUMHUYECKUE CBOUCTBA, [TI0JIy4Y€EHUE bubmrorexa ITOK

’ Y ’ https://m.edso0.ru/00ade104
MPUMEHEHUE
20 [Ipaktueckas padorta Ne 2 mo treme bubmmorexa LIOK

«[lomydeHue consTHON KUCIIOTHI, U3yUEHHE

https://m.edsoo.ru/00ade348
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€€ CBOUCTB»

Breraucnenus 1o YPaBHCHUAM XUMHYCCKHUX

21 €aKI[MH, €CJIM OJMH U3 PEareHTOB JIaH B bubmiorexa LTOK
peattiny, A P A https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mrast xapakTepucTrka djaemMeHToB VIA- bu6mmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOITU(DHUKAIIUUA CEPHI.
23 Haxog;eHHe cepebl I/I(beé coenHHeI;II/HTI B bubmorexa HOK
p o https://m.edsoo.ru/00ade64a
npupoae. XUMUYECKHE CBOMCTBA CEPbI
24 CepoBonopof, cTpoenue, Gu3nvecKkue u bubmuotexa [IOK
XMMHUYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KMCIIO0TAa,
25 (u3rYecKre 1 XUMHYECKIE CBOMCTBA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKHE PEAKINH, JIEKALIIE B OCHOBE
26 MIPOMBIIIJICHHOTO crioco0a MoJTyyeHust bubmmorexa [IOK
CEPHOI KUCIOThI. XUMHYECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaloIIeh Cpeibl COSTMHCHHUSIMU CEPbI
97 Beruucnenne MaccoBoit 10714 BbIX0/a bu6moreka [JOK
MPOJIYKTa peaKI1 https://m.edsoo.ru/00adec8a
OO01as xapakTeprucTuKa 3JeMeHTOB VA-
28 rpynnsl. A30T, paCIpoCTpaHEHUE B bubmuorexa LIOK
npupojie, GU3NYECKHe U XUMUUECKUE https://m.edsoo.ru/00adeeab
CBOMCTBa
29 AMMHaK, ero GpU3H4YeCKre 1 XUMUUCCKHE bubmmoreka [IOK
CBOMCTBa, OJIy4YE€HUE U MPUMEHECHHUE https://m.edso00.ru/00adf004
30 [Ipaktueckas padora Ne 3 mo teme bubmmorexa LIOK

<<HOJ’Iy‘-IeHI/Ie aMMHaKa, U3y4€HHe €ro

https://m.edsoo.ru/00adf180
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CBOMCTB»

A30THast KHCIIOTa, e€ PU3UIECKUE U

bu6moreka [JOK

31
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIENM aMMOHHUS
39 B Ka4eCTBE MUHEPAIbHBIX y100peHUi. bubmotexa [JOK
XUMHYECKOE 3arpsI3HEHUE OKPYXKaIOLEn https://m.edsoo.ru/00adf518
Cpebl COeUHEHUSIMH a30Ta
®dochop. Oxeun dhochopa (V) u pochopras
33 KHUCTI0Ta, PU3NYECKUE U XUMUIECKUE bubmorexa [JOK
L https://m.edso00.ru/00adf68a
CBOMCTBA, OTy4YEHHE
Ncnonbs3zoBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAILHEIX YI0OPEHNH. 3arpsi3HeHne bubmorexa HOK
PATILILIY YACDPEIIL. 8D https:/m.edsoo.ru/00adfc20
pUpoaHON cpesl pocharamu
35 Yruepon, pacupoCcTpaHeHUe B IPUPOZE, bubmmoreka [IOK
(bu3NYECKNe U XUMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunel yriaepoaa, ux Gu3ndecKue u
36 XHMHYECKHE CBOMCTBA. JKOJIOTHIECKHUE bu6mmoreka [JOK
po0JIeMBbl, CBSI3aHHBIE C OKCUAOM yriepoa https://m.edsoo.ru/00adfebe
(V)
37 YroJspHas KUCIIOTa U €€ COJH bubmorexa [JOK
https://m.edso00.ru/00ae006¢c
[IpakTnueckas padorta Ne 4 mo teme
38 "[TosrydeHue yriieKucioro raza bubmorexa [TOK
v T ) . https://m.edsoo.ru/00ae027e
KauectBennas peakius Ha KapOOHAT-HOH
[TepBoHavasbHBIE TOHITHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
P B https://m.edsoo.ru/00ae054e
COEMHEHHUSIX yriepoaa
40 Kpemuuii u ero coennHeHust bubmotexa [JOK
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https://m.edso0.ru/00ae080a

[IpakTuueckas padorta Ne 5. Penenue
OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEME

bu6mmoreka [JOK

41
«Bakuenmme HeMeTallJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTtponbenas pabora Ne3 o reme Bu6 OK

N nOIMoTEKA
42 «BaxkHeimme HeMeTaJlTbl U UX 1
https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO6m1ast XapaKTepUCTHKa XUMUYECKHUX

43 3JIEMEHTOB — METaJJIOB. MeTamndeckas bubmotexa [JOK
CBSI3b U METaJUIMYECKas KpUCTaJUTM4ecKas https://m.edsoo.ru/00ae103e
peumiérka. duznyeckre CBOWCTBA METAILIIOB
XUMHUECKHE CBOMCTBA METAIJIOB. Bu6 110K

nOIMOTeKA

44 DNEKTPOXUMUUYECKUM psiJl HANPSHKEHU I

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mme crocoObI MOYYSHHsI METaIIOB.

45 CnuiaBel. BeraucieHus no ypaBHeHHUSIM bubmotexa [JOK
XUMHUYECKUX PEAKIIHi, €CIIN OJIUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COAEPIKUT ITPUMECH

bu6moreka [JOK

46 [loHsiTHE 0 KOPPO3UU METAIIIOB 1
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 €JI0YHbIC METaJIIbI
m https://m.edso0.ru/00ael4b2

bubmoteka [JOK

48 OKcuabl U TUAPOKCHUIBI HATPUS U KaJUs 1

https://m.edso0.ru/00ael4b2

49 [le0uHO3E€MENBHBIE METAIUTBI — KaJbLUN U bubmotexa [JOK
MarHuu https://m.edsoo.ru/00ae15e8

. bubmoteka IJOK

50 Baxkueiimme coenHeHNs KaabIUs 1

https://m.edsoo.ru/00ael5e8
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51

O00011IEHNE U CUCTEMATU3aAs 3HAHWI

52 JKécTKkoCTh BOABI U CITOCOOLI €€ YCTPaHEHHUS bubmorera IIOK
A yerp https://m.edso0.ru/00ae1886
[IpakTrueckas paborta Ne 6 mo Teme
53 "JKécTKoCTh BOIBI M METOJBI €€ bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [JOK
54 AmroMuHAI
https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOWCTBA OKCHIA H bubmuorexa [JOK
55
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubomoteka LIOK
56 Keneszo 1
https://m.edso0.ru/00ae1d86
57 Oxcuapl, rugpokcuibl U comu xenesa (1) u bubmoteka [JOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O00011IeHrE U CHUCTEMATH3AIIHS 3HAHUH
[IpakTrueckast paborta Ne 7. Pemenue
59 JKCIIEpUMEHTAJIBHBIX 3a]1a4 110 TEME bubmorexa HOK
p . A https://m.edsoo.ru/00ae3de8
«BaskHel1Me MeTaabl U UX COSTHMHEHUS
Brraucienus mo ypaBHEHUSM XUMHUYECKUX
€aKI[Mi, eCJIM OJMH U3 PeareHTOoB JaH B
60 51361)1T1<e WM COZIE )KI/ITII)'I MMECH bubmorexa IOK
AP . p ’ https://m.edso00.ru/00ae1750
Brruncaenuss MaccoBOM J0JIH BBIXO1a
MPOJYKTA PEAKIIUU
61 O0001Ie e U cucTeMaTu3anys 3HaHUN
62 Kontponbnas pabora Ned mo reme
«BaxkHeiinme MeTauIbl 1 UX COSIUHEHUI
63 BemectBa u Matepuasl B IOBCEIHEBHOM bubmmorexa [IOK

KHN3HH YCIIOBCKA

https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH 1 bubmotexa [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 PoJsib XuMHHU B pellIeHUH 3KOJOTMYECKUX 1 bu6mmoreka LIOK
npobsiem https://m.edso00.ru/00ae4270
Pe3epBHbIii ypok. O0001IeHNE U bubmotexa [JOK
66 . 1
cHUCTEMAaTH3alus 3HAaHUHU https://m.edsoo.ru/00ae0d0a
67 PezepBHblii ypok. O0001IeHNE U 1 bubmmoreka [IOK
cHUCTeMaTH3alusl 3HaHUU https://m.edso0.ru/00adb33c
68 Pe3epBHblii ypok. O0001IEHNE U 1 bubmmoreka LIOK
cUCTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

«Xummus, 8 kimacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-6a30BbIii-ypOBEHb. -
Peamuzanus-rpedoannii-OI"OC-ocHOBHOT0-00111er0-00pa3oBaHusl. -

Metonudeckoe-mocooueis-yuntesis. pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://resh.edu.ru/

https://uchi.ru/

http://www.yaklass.ru/

https://interneturok.ru/

https://datalesson.ru

/https://olimpium.ru/
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