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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPpaMMbl OCHOBHOTO OO0IIIEro oOpa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe ¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIMYU MPENojaBaHusl Y4eOHOro nmpeaMera « XUMUs»
B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Ha€T TMPEACTaBICHUE O IENIX, OOIIeN cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYaIOMIUXCA CpPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe pEIMETHOE COJIepKaHue,
NpeyCMaTPUBACT PACHPEACICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE TIO
pazgenaM M TeMaM MpPOrpaMMbl MO XUMHH, ONPEACISET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHTYEMYIO
MOCJIEOBATEILHOCTh ~ M3YYECHHSI XUMHUU C  YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKU  y4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4YaromIuxcsi, ONpEeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOUW 00pa3oBaTeIIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO O0IIET0 0Opa3oBaHUs, a TakKe TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromerocss IO OCBOCHHIO
y4e0OHOT0 COJIep KaHMUs.

3HaHME XUMHUH CIY>)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJiib UrpatoT (QopMUpyeMble XHMUEW MPENCTaBICHUS O B3aUMOIPEBPAIICHHIX
SHEPrUrd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEHIeHUs TI00aabHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHsI UYEJIOBEUYECTBA — CHIPHEBOM, IHEPIETHYECCKOH,
MUIIEBON U HKOJIOTHYECKOM 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEH IS CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH U (PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW  y4yeOHOM  JIESITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HM, TaK M B MPOPECCUOHAITBHOMN JACSATSIBHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAYYHOTO MBIIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOTO B3I HA €AUHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (GOPMUPOBAHUH €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEedYMBAIOTCS CHEIU(PUKON
COJepKaHMsl ~ y4yeOHOTO  TpeaAMeTa, KOTOPhIM  SIBISETCS  IMEIaroru4ecku
aJanTUPOBAHHBIM OTpa)k€eHUEM 0a30BOM HAYKH XHUMHH Ha ONpPENEIEHHOM ATare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUIMMHCS CHUCTEMBI TMEPBOHAYAIBHBIX MOHITUNW XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMUHU.

CrpykTypa coAep:kaHusl MPOrpaMMbl MO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxona k e€ usydeHuto. Copep:kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TOHATUN O XUMUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPHUHITUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTCCTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpenctaBlieHUd 00 AIEKTPOJIUTHYECKOM JMCCOLMALMMA  BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JPYromMy, BBITONHSAS (QYHKIHH OOBACHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOIYyYECHHS
U3Y4aeMbIX BEUIECTB.

OcBoeHHME TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYeT  (POPMHPOBAHHIO
MPEJICTABIEHUS] O XMMUUYECKON COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3yueHue XMMUU MOPOUCXOAUT C NPHUBICYCHUEM
3HAHWM W3 paHee M3YYEHHBIX YUeOHBIX MpeaMeToB: «OKpyKaroluil MUp»,
«buonorus. 5—7 knaccei» u «duzuka. 7 Kiaacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 E€CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaya y4eOHOTO mMpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMUYECKUX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKECHHUH,
JOCTYMHBIX 0000IIEHU MUPOBO33PEHUECKOTO XapaKTepa, A3blKa HAYKH, B



OpUOOIIEHHH K HAyYHBIM METOJaM T[IO3HAHWSA TPU HW3YYCHHH BEIIECTB H
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENBHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITEeNFHOCTH, OCBOCHMHM NPaBHJ 0€30MacHOro OOpaimleHusi C BEIIeCTBaMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSl BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe 1IEH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyallbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM KH3HHU;

— HAampaBICHHOCTh OOY4YeHHMS Ha CHCTEMaTH4eCKoe MpUOOIIeHHUEe
O0yJaroUIMXcs K CaMOCTOSITCIIPHON IMO3HABATEIBHON JEATENBHOCTH, HAyYHBIM
MeTOoZlaM TIO3HaHUA, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCclIOBU, CIOCOOCTBYIONINX MPUOOPETEHUIO 00yUYatOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MMO3HAHUS M CaMOTIO3HAHUSA, KIHOYEBBIX
HaBBIKOB (KIJIFOUEBBIX KOMIIETEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAUYCHUE IS
pa3IMYHBIX BUIOB JESTEIbHOCTH;

— (QopmupoBanue oOmeld QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJE YMEHUUA OOBICHATH U OICHUBATH SIBJICHUSA
OKPYXAaIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NpPU HU3yUYECHUU
XUMHH, TPUMEHSATH WX MPU PEIIEHWH NpoOJieM B MOBCEIHEBHOW JXKU3HU U
TPYJOBOM J1€ATETbHOCTH;

— (dopmupoBaHue y OOy4YarOMIMXCA TyMaHUCTHYECKUX  OTHOIICHHIA,
NOHMMAHUS [EHHOCTH XHUMHUYECKUX 3HAHUM HJis BBIPAOOTKH JKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEJAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIUU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHUS OOIICYETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpO(UiIs M HANpaBICHHOCTH JajbHEHIIEro
o0yJeHHUS.

OOmiee uuCIO YacoB, OTBEAEHHBIX A H3YYEHHS XHMHM Ha YPOBHE
OCHOBHOT'0 001ero 00pazoBaHus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB (2
gaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMUYECKUE TOHSTHSA

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XHMHUS B CUCTEME HayK.
Tena wm BemecTBa. PDu3nueckue CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeToOAax MO3HAHUS B XUMHUHU. UUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJIBl. XHUMHYECKHE dJIeMEHThl. CHUMBOJIBI XUMHUUYECKUX
31neMeHTOB. [IpocThie U COXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunueckas (opmyna. BajaeHTHOCTh aTOMOB XHUMHYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTENbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHI] BemectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUYECKHUE SBIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XuUMHUUeckue ypaBHeHus. Kiaccuduxaius
XUMHYECKUX PEaKIHil (COeTMHEHMs, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamu oOpalieHus: ¢ J1abopaTOpHbIM 00OpYIOBaHUEM, U3YUYEHHUE U OMHCAHHE
bU3UYECKUX CBOWMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJACHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJAbI) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) sIBJICHUM, HAOII0IeHUE U
ONMCaHUE MPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (pasyioKEeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0 MAarHuTa, (GUIbTpOBAHUE,
BbITIApUBAHUE, AUCTHILIISAINSA, XpoMaTorpadusi, IpoBeeHNEe OYUCTKH TTOBApPEHHON
coilv, HaOJIOJCHWE W  ONMUCAaHWE  pPe3yJIbTaTOB  MPOBEACHHS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JaHAE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3znyxa. Kucnopoa — sineMeHT U mpocToe
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PuU3MUECKue U XUMHUYECKHE
cBoictBa (peakuuu ropenusi). Oxcunabl. [Ipumenenne kucinopoaa. CriocoObl



MOJIy4YeHUsT KHUCIIOpoJia B Jaboparopuu © OpoMmbllieHHOCTH. Kpyrooport
KHCJIopoaa B ipupojie. O30H — amioTpornHasi MoauuUKaIus KUCIopoa.

TeroBolt 3P(GEeKT XUMHUYECKOM pPEeaKUUU, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHUE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOs.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojie, GuU3MYECKMe U XUMHUUYECKHE CBOWMCTBA, NPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00bEM ra3oB. Pac4€Thl MO0 XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOWCTBa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJI. OXpaHa U OUMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuidd. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) U
HecosneoOpasywmue. Homenknatypa oxcuyoB. Dusznueckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [TonydueHne okcuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. ®PuU3MUECKHE W XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [lorydeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Pan akruBHoctn meramnoB H. H. bekerosa.
[Tomy4denue KUCIOT.

Conu. Homenkiatypa cosieil. @uzndeckue U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue come.

I'eneTnyeckas cBA3b MEXKy KlacCaMHU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE CONEPKAHUS KUCIOPOJa B BO3AYXE, MOJYUEHHUE,
coOupaHue, pacno3HaBaHWE ¢ U3YYCHHE CBOWCTB KHCJIOpOJAa, HaOIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpekpalieHus ropeHus (mokapa), O3HaAKOMJICHHE C oOpasllaMu OKCHUJIOB U
OMMCaHUWE HUX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, PACIO3HABAHHE M H3Yy4YEHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojaeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUIACOMATEPHAJIOB), HAONIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIMYecTBOM 1 MOJb, HCCIIEIOBAHME OCOOEHHOCTEH pPacTBOPEHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJUIaMHU
(HaTpueMm u KanblKeM) (BO3MOXXHO HCIIOJIb30BaHUE BUJIEOMATEpPUAIIOB),



uccienoBaHue oOpas3loB  HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKHW MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojerictBus okcuma meaum (Il) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKkUUi HEUTpaau3allliy, IOJyYEHUE HEpPacTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METa/lJa APYTMM M3 PacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 N0 TeMme «BaxHelue Kiacchbl HEOPraHUYECKUX
COCMHECHUN.

HHepuonnuecknit 3axkoH u Ilepumoguyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KiIacCU(PUKAMK XUMHYECKUX dJeMeHToB. [loHsaTtue o
IPYIINax CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE M MIEJTOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KoporkonepuogHass W JUIMHHONEPUOJHAs dbopmbl
[Tepnonnueckoit cucreMbl xumuueckux 3yeMeHToB . M. Menaeneesa. Ilepuonasl
u rpynmbl. OuU3MYECcKUil CMBICT MNOPSAKOBOrO HOMEpPA, HOMEPOB Nepuoja U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMoB TepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckoit cucremnl . U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
AJIEMEHTA 110 ero noyiokeHuto B [lepuoanueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMUUYECKUX
BJIEMEHTOB U1 pa3BUTUA Hayku W npaktuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumunueckass cBs3b. KoBasieHTHas (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas! CBSI3b.

Crenenp okucieHusa. OKHUCIHTEIbHO--BOCCTAHOBUTENIbHBIE  PEAKIIUU.
[Iporuiecchl okucaeHus U BOCCTAaHOBIECHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIMMI
(ropeHue, peakiuu pa3ioKeHUsl, COEJUHEHHUS ).

Mexcnpeomemmuvwie ceasu



Peanuzanus MeXnpeIMETHBIX CBsSI3eM MpU HU3yUYEHHMM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMHU I OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJUu3, CHUHTE3, KilaccuduKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJENb, ABICHUE.

®dusuka: Marepusi, aroM, O3JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAaHEThI, 3BE3/1bI, COJHIIE.

buonorus: poTocunTes, nbixanue, o6uocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpaNbl, TOPHbIE  TOPOJBI,
MOJIE3HBIE UCKOIMAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XUMHYECKAsi peakusi

[Tepuonnueckuii 3akoH. [lepuoauueckasi CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi M UX
COCIMHEHUI B COOTBETCTBUM C TIOJIOKEHHEM »HieMeHTOB B Ilepuommueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHIbBl XUMHUYECKOW CBSI3H. THIBI KPUCTAINIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K PA3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakiiuii Mo pa3IuyHbIM MPU3HAKaM (10 YUCITY
M COCTaBy YyYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIoBOMY 3(ddekTy, 1o
W3MECHEHHUIO CTETICHEW OKMCIIECHUS XMMHYECKUX IJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTaiu3aTopa). JK30- U 3HAOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xumMuueckoil peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karammse. [loHsTue 0 xumnueckoM paBHoBecuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U IOJ0KEHUE XUMHUUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIUTENIbHO-BOCCTAHOBUTENBHOU peakiun. COCTaBlIeHNE YPaBHEHU I



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMH. DIEKTPOIUTHI U HEATEKTPOJIUTHI.
KaTtnonsl, annonel. MexaHu3M AUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMH
xumuyeckoi cBsa3u. CreneHn auccoruanuu. CUabHbIE U CJ1a0ble AJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii HIOHHOTO OOMEHa,
IOJIHBIE M COKpPAIIEHHBIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMA M COJEHd B CBET€ MPEACTaBICHUN 00  3IEKTPOJUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

XumuuecKkuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEI[ECTB — METAJIOB U HEMeTa/uioB (Tpadura W anMasa), CI0XXHBIX BEIIECTB
(x;mopuia HATpUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (AKTOPOB, HCCIEIOBAHUE AJICKTPONPOBOTHOCTHU
pacTBOpOB BENIIECTB, IMpollecca AUCCOLUMAIMUA KHUCJIOT, WIEJIo4Yed U  cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MAaTEpHUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUS  peakluii  HOHHOTO  OOMEHa
(oOpazoBaHue ocaaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUIUN
(ropeHue, peakiuu pasiIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEAKIU{d Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 4 MX COeAMHEHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiCTBUE € METallaMH, HEMETaJUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eloBeKa. BaxueWmne Xiaopuasl U HX
HaXO0X/CHHUE B IIPUPO/IE.

O6miast xapakrtepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U (PU3NUYECKHe CBONCTBA
MPOCTHIX BEMIECTB — KUCIOPOIa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYeckre cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBa (0Omue  Kak
MPEACTaBUTENS Kjacca KHUCJIOT u cruerupuyeckne). XHUMHYECKHUE PEaKIIHH,
JeXalme B OCHOBE IMPOMBIILUICHHOTO CHOco0a MOJYy4YeHUsI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOTHI. COMM CEPHOM KUCIOThI, KAUECTBEHHAsI PEaKUUs Ha



cynbdar-uoH. HaxoxnaeHnue ceppl U €€ COeIMHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpenbl COCAUHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKHUCIEHHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuzndeckue U XumMnieckue cBoiictsa. Kpyrosopor azora B npupojae. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoydeHue, (U3nyeckue M XUMHUYECKHE
cBoiicTBa (0OlIME Kak TpPEACTaBUTENS Kilacca KHUCIOT U creuuduueckue).
Hcnonw3oBaHue HUTPATOB M COJIed aMMOHHMS B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCOTHBIE NOXKAM, 3arpsA3HEHHe BO3AyXa, IMOYBBI M BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢Gocdopa, PuU3MUECKHEe W XMMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kucinora, puznueckue U XUMUUECKHE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrepuctuka anemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TNpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepoaa, ux
¢uznueckre M XMMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMBbI, CBSI3AHHBIE C OKCHIOM
yriiepoaa (IV), runore3a r00aJbHOrO TMOTEIVICHUS KIUMAaTa, MapHUKOBBIHM
addekr. YronpHas KuciaoTa U €€ colM, uX (Pu3nuecKue U XMMHUUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHeHue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJIb B OBITY U MPOMBIILICHHOCTH.
[lonsiTue 0 OMONIOTUYECKHN BaXKHBIX BELIECTBAX: KUPaX, OCNKaxX, yriieBoJaxX — U UX
poJii B KHM3HM 4YeJoBeKa. MarepuaibHO€ €IMHCTBO OpPraHMYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmueckne W XUMHYECKHE CBOWCTBA, TMONy4YeHUE U
npuMmenenne. CoeauHeHus KpemHHUsi B mpupoae. OOmue mnpeacTaBieHUus 00
okcuse kpemuus (IV) m kpemuueBoil kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHelue cTpouTelibHbIe MaTepHUaibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpoOmeMbl 0e30mMacHOT0 HMCHOJIb30BaAHUS
CTPOUTENBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxaromue (HU3NYECKUE W XUMHYECKHE CBOICTBA
rajjoreHOoB M WX COEJUWHEHHH (BO3MOXKHO HCIIOIb30BaHUE BHUIACOMATEPHUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl M €€  COCIMHEHHSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIeOMaTepraoB), HaOIIOICHHE TIpolecca O0yriauBaHusl caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3YYCHHUE XHUMHYECKHUX CBOICTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBECHNE KAUYECTBEHHOM peaKkluM Ha Cyibdar-
MOH W HaOIIOJIeHHE Mpu3Haka e€ MPOTEKaHHs, O3HAKOMJICHHE C (DU3NYECKUMU
cBolicTBamMu azora, ¢ochopa W HUX COSTUHEHHM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIAOOpEHUH, MoTyyeHue,
cobupaHue, paclio3HaBaHWE W H3y4YEHHWE CBOWCTB aMMHaka, IPOBEJCHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUs U (ocdaT-uOH | U3ydeHHE MPU3HAKOB
WX TMIPOTEKaHUs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOMN a30THON KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), U3y4yEeHUe Mozenen
KPUCTANTMYECKUX PEmETOK anmasza, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEEHNE KauyeCTBEHHBIX peakluid Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHHUE C
OPOJIYKIMEN CUIIMKATHON MPOMBIIUICEHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMETAIUIBI U UX COSTUHEHUSY .

MeTanjibl M X COeAMHEHUSA

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuognueckor cucreme xumuueckux anemMeHtoB J[. W
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTaiuioB. MeTtaminueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHDKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mume
crocoObl ToNy4YyeHus MeTamioB. [loHsATHE O KOpPpO3UMM METaIIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPAIIOMHUHHIMA,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIICHHOCTH.

[Ileounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CTpOCHHE MX aTOMOB, HAXOXICHUE B MIPUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBa (Ha mpumMepe HaTpusi U kanusi). OKCUIbl U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIeNOYHBIX METAVIOB M UX
COCIMHECHUM.

IllenoyHO3eMENBHBIE METAIBI MAarHMM MW KajJdblMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux siuemeHToB JI. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. Pu3nueckue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUs KaubIUs (OKCHJ, TUIPOKCUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.

ANIOMUHMI: TIOJIO)KEeHUE B [leproanueckoi CuCTeMe XUMUUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxJaeHUe B npupone. duszuueckue u
XUMUYECKHE CBOMCTBA altOMUHMSI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoguueckoil cucremMme XMMHUYECKUX JEMEHTOB /1.
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCU LI U conu xkenesa (1) u sxenesza
(1), ux coctaB, CBOWCTBA M MMOJIyYEHHE.

XumuuecKkuit IKCnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, WX (PU3HUYECCKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJIbTATOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOYKHO HCIIOJIB30BAHUE BUJIEOMATEPUAIIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPUAIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBEHHBIX PEAaKLU Ha WMOHBI: MarHus, KajblMs, allOMUHUS, [IUHKA, JKele3a
(1) u xenesa (III), meau (II), HAOIIOACHKME U ONMUCAHKE MPOIIECCOB OKPAIIMBAHHMS
IUIJAaMEHH MOHAMHU HATpUsl, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(pOTEPHBIX CBOMCTB THIPOKCUIA AIFOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeiue
METAJUIBI U UX COCIUHEHUSI.

XuMHS U OKPY KAKOLIas cpeaa

BemecTtBa m Marepuasibl B TMOBCEIHEBHOW JKM3HU 4YeJioBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX OKOraxX U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKawllell cpeabl (MpefenbHas JOmycTUMAast
KOHIIeHTpanus Beulects, nanee — [1/IK). Ponb xumuun B pemieHun 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHEe O0pa3lloB MAaTepUAIOB (CTEKIJIO, CIIaBBI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemuvwie ceasu



Peanuzanmss MeXNpeaMETHBIX CBS3€H MpU M3YYeHWM XuMuUd B 9 Kiacce
OCYIICCTBISICTCSI 4Yepe3 HCIIONb30BAaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KJIAaCCU(PUKALUSA, IEePUOJINIHOCTh, HAOJIOIEHNE,
OKCIIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHUE, MOJCINb, SBICHHE, MapPHUKOBBINA
3 PeKT, TEXHOIOTUs, MaTEePHUAIIHI.

dusnka: marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JTUANCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATHYCCKAS
pemérka, CruiaBbl, (U3MYECKHE BEIMYUHBI, CIUHUIBI U3MEPEHUS, KOCMUYECKOEC
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocuHTe3, ABIXaHHWE, Ouocdepa, IKOCHCTEMa, MUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpPANbl, TOPHBIE  TOPOIHI,
NOJIC3HBIC UCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA HPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrPAMMBI  OCHOBHOI'O  OOIIETO
oOpa3oBaHus JOCTUTAIOTCSA B XO0Ji¢ OOy4eHHS XMMHUHU B €IUHCTBE Yy4yeOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPaBCTBCHHBIMU IIEHHOCTSAMH, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COLUATIM3AIIMN 00yUarOIIUXCS.

JIn4HOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUM U
paciIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

LEHHOCTHOTO OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BJAAETh JOCTOBEPHOW HH(pOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTpOMCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JESTENBbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JIEATEIHHOCTU TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATENIbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM NeSITeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEAEHHWE M TMOCTYIIKM CBOMX TOBAapHIIEl C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM DPEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKM M COCTAaBIIAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX YEJIOBEKa C
MNPUPOTHOM CPEJION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHWBBI, HAPABJICHHBIC HA IMOJYYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SBIICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CAMOCTOSITENIbHOW pabOThl ¢ y4€OHBIMU TEKCTaMHU, CHPABOUYHOU



JUTEPATypPOr, JOCTYIHBIMA TEXHHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHWIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHWIO, TMPOCKTHOM W  HUCCIIEIOBATEIbCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOYy4YEHUS B
JIATbHEUIIIEM;

4) (popMupoOBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 »W3HU, OCO3HAHUE TOCIEIACTBUN W
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aKOTOJISI, HAPKOTHUKOB, KypEHUS),
HEOOXOAUMOCTH COOJNIIOZIEHUsT TpaBui O€30MaCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCAIbHOM KM3HU;

5) Tpy/10BOI0 BOCTIMTAHMSA:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAY W pe3yibTaTaM TPYIAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIM BBIOOP
WHIAVNBUAYATBLHON TPACKTOPHH MPOJIODKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIemHoN npodecCHuOHANBHON JAESITEIbHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHANBHOMN CpeJIe;

6) 9KOJIOrM4eCKOro BOCUTAHUSA:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAHHE IIEHHOCTH 3I0POBOIO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIINX 3I0OPOBBIO M )KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUHU XUMUH, IS
peLICHUS 3a/1a4, CBSI3aHHBIX C OKPYXKAKOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJIbTYpPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH WX PEIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON TPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampeaMeTHBIX pE3YyIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, Teopus,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHWHA W3 3TUX NPEIMETOB (HOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIC YUEOHBIC JIEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble oOecneunBaroT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble Jiornyeckue AeiicTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMU: PACKPBIBATHh CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMU TOHSITHUSMH), WCIOIH30BaTh
MOHSITHUS JJIs1 O0OBSICHEHHS OTJENbHBIX (PAKTOB U SIBIICHUM, BHIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIuH,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHAYKTUBHbBIC, ICAYKTUBHBIE, 10 aHAJIOTHUN),
JieaTh BEIBOJIBI M 3aKJIFOUCHUS

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMble B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJ JJIEMEHTa), XuMHuueckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEYHUS B U3YyUAEMBbIX IIPOLIECCaxX U SIBICHUAX.

Ba3oBnble ucciaenoBatebCKue 1eCTBUA .

YMEHHUE UCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI sl (OPMHUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONBITa M0 IUIAHWPOBAHUIO, OPTaHU3AIMHU U MPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONIO[aTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTar, (GOPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 TIpoJIeTTaHHOM padore.

Pab6ora ¢ unpopmanueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH W HMHTEPIPETHPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHUYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO UH(POPMAIHIO;



YMEHHE NPHUMEHSITh PA3IUYHbIE METOJABl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMpPATh ONTUMAIbHYIO (POPMY MpEACTaBICHUS UHPOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMamH,
IpyruMu opMaMu rpaduku U UX KOMOMHAIUSMU;

YMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATENbCKON ACSATENBHOCTH MH(GOPMALIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HAa COCTOSIHME OKpY)Karouleil MmpupoaHon
Cpelibl.

KommyHuKaTHBHBIE YHUBePCcaJIbHbIE Y4eOHbIe 1eCTBUS:

yMEHHs 3a7aBaTh BOMPOCH (B XOJe Auasora W (Wiau) OUCKYCCHUH) MO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUS TPEJIOAKEHHON 3a1a4H;

YMEHHUS  MPEJCTaBIATh  TOJYyYEHHbIE  pe3yJbTaThl  [MO3HABATEILHON
NESTENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO IKCIEPUMEHTa (JaOOpaTOPHOTO OIBITA,
1abopaTopHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATEJILHOM W HCCIENOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OIpEAEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U APYTHE).

PeryasiTuBHbIC YHHBepCcaJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITENIbHOCTH, IUIAaHUPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI pEIICHUST YyUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA  AITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C Yy4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LN, YMEHHE
HCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEJIaraéMble B YCIIOBUH 3aaHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPe3ylbTaTOB IO OCBOEHUIO 0053aTEIbHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMmoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NedcTBUM, crneuudpuueckue s TOpeAMETHOM o0macTu  «XUMHS», BHIbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWS, €ro HMHTEPHpPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyuenus B 8 kiaacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCSI YMEHUM:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCu(puKalus peakiui: peaxiuu
COCIMHECHUS, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
o0OMeHa, HK30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BOU AP (DEKT peakiiun,
SAPO aroMma, DJICKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTal b, paguyc
aToMa, XMMHYECKasi CBSI3b, MOJISIPHAS W HEMOJIApHasi KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MAaccOBasl JOJsl BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
IPUMEHATH 3T MOHSTHUS MIPU ONMCAHUU BEUIECTB U UX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJICHHS (HOopmMyl
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKIIMI;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNIeHb  OKHCJICHHUSI  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHYECKON CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKONM 3aBUCHUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJ0XKeHUs B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, ITOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yY€HHsI, 3aKOHa ABOrajpo;

e OIHWCHIBATH U XapakTepuzoBaTh TabmuuHyro ¢opmy llepunoanueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iu4aTh TMOHATHS  «TJaBHas
noarpymnmna (A-rpynmna)» u «mmobouynas noarpynma (b-rpynma)y, maneie u
OonbIIMe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogumyeckas cuctemMa XmMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS ATOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] siapa, oOlIee YHUCIo IEKTPOHOB
U pacnpeereHle UX M0 IEKTPOHHBIM CIOSM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKUuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B peaKIUU
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEBpallleHUd B
Pa3TUYHbBIX YCIOBUSAX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO  MacChl
BEUIECTB, MAaCCOBYIO JIOJI0O XMMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIuu;

NPUMEHSITh OCHOBHBIE OIEpAllMU MBICIUTEIbHON JIEATeTbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KIaCCHU(PUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJIEJCTBEHHBIX CBS3€H — Il M3y4YEHHUs CBOMCTB
BEIIECTB W XHMHUYECKHX pEaKLUH, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

clenoBaTh ~ IpaBUJiaM  IOJb30BaHUA  XMMHUYECKOM  TOCYyIOM U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBUiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLIHMSMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYECHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MAaCcCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C IOMOILIBI MHJIUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX TMOHATHA: XUMUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JTUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTajau3aTop, XMMHUUYECKOE paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W BOCCTaHOBJICHHUE,
ajuioTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAas,
METaNINYeCcKasi), KpHUCTAJUIMYECKass pelmeTKa, KOppOo3Hs METalIoB,
CIJIaBbl, CKOpPOCTb XUMHUYECKOW pEakluu, MNpeAeabHO JTOMyCTUMas
koHueHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
IPUMEHSATH T MOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAICHUN;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMyT
BEIIIECTB M YPABHEHUN XUMUUECKUX PEaKIIHi;

ONPEAEISATh BAJICHTHOCTh U CTENIEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o QopmysaM, BUJ XUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAs, METAUIMYecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cCpelbl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHMM, THUIM KPUCTAJUIMYECKOM
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCBhIBAaTh W XapaKTepH30BaTh
Tabiuunyto ¢opmy Ilepuonnueckoil cUCTEMbl XHUMHYECKHX 3JIEMEHTOB:
pasznuyarh TOHSATUS «TJlaBHasg mnoArpynna (A-Tpynma)y W «1moOouyHas
noarpymnmna (b-rpynma)», maneie u OoOJbIIME€ MEPUOABI, COOTHOCUTH
o00O3HaueHusi, KOTOpble MMEIOTCA B MEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI  aTOMOB  XMUMHUYECKHX
ANEMEHTOB (cocTaB M 3apsia  sApa, oO0IIee YHCIO JJIEKTPOHOB U
pacrpefieieHie MX TI0 DJICEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakluu (MO YMUCIy W COCTAaBY YYACTBYIOIIUX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(DQEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMUE W crenu(PUIecKue XUMHYESCKUE
CBOMCTBa NPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUii;

COCTaBJSITb YPaBHEHUS BJIEKTPOJIUTUYECKOW JIHCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIHII HOHHOTO



oOMeHa, ypaBHCHHUS peaklIuid, MOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3IIMIHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIUi;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMUYCCKHUX TMPEBPANICHUN B Pa3TMYHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHUYECKOrO0 3JIeMEHTa 10 (opmyIie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIny;

coOnoaTh  MpaBWJIa  MOJIB30BAaHUS  XMUMHUYECKOW  MOCynou u
7a00paTOpHBIM  00OpYIOBAaHHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYCHUI0O WU COOMPaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M YTICKHCIIOTO Ta3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAaYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI M3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEpAllMM MBICITUTEIBLHON JIEATeTbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHCTEeMaTU3aIlul0, BBISBICHUE
NPUYMHHO-CIICICTBEHHBIX CBS3€W — JIJI1 M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHUe, W3MEPEHUE, MOJCIUPOBAaHUE, DKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJunyecTBo 4acos
Ne HanmeHoBaHMe pa3/iesioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbIe IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE PeCYpPChI
padoTsbI padoThI
Pasnen 1. [lepBoHavajibHbIe XMMUYECKHE MOHATHSA
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK

' MIPAKTUYECKON AEATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

19 BemecTBa 1 xuMuueckue 15 1 0 bu6moreka [IOK

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

Hroro mo pazgeny 20

Pa3nen 2. BaxkHeiilue npeacTaBuTe I HEOPraHNYeCKUX BellleCTB
51 Bosznyx. Kucnopon. [Tonsitue 6 0 1 bubnuoreka [IOK

' 00 oKcuIax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonsarue o kuciorax 8 0 1 bu6mmoreka [JOK

' U COIISX https://m.edso0.ru/7f41837¢c
23 Bopna. PactBopsl. [Tonsitue 00 5 1 1 bu6moreka [JOK

' OCHOBaHUSAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubmmoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pazpnean 3. Ilepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumuiecknx 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aAKIHH



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKHUX diemMeHToB [l. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHune atoma
XuMudeckas CBS3b.

3.2 OKHCIIUTETBHO- 8 bubmuoreia LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bu6mmoteka [IOK
Hroro mo pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreia LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IT10 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Kontpoabusie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIuu
11 [ToBTOpEHue u yriyoieHne 3HaHuN 5 0 0 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuotexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIHS. 3 1 1 bubmuorexa [JOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. Hemera/uibl M MX COeAUHEHUS
21 OO6mr1ast XxapaKTepUCTUKAa XUMHUUYECKHX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmorexa [JOK
' ' https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKAa XUMHUYECKHUX
2.3 9neﬁeHTo§ VA-Ir) mbl. A30T, hocdop u ux 7 0 1 Bubnmorexa LIOK
' DYIHEL- ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmmorexa TIOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro no paszneny 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

Pazgen 3. Merasiibl M UX COCAUHECHUSA

N bubnuotexa [JOK
3.1 Obuue CBOHCTE MeTAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxneiime MeTaiuibl ¥ UX COEANHEHNS 16 httos://m.edso.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyxamomas cpeaa
41 B oBeKa 3 bu6moteka [IOK
' CHICCTBA M MATCPHAIBL B AH3HH HET https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC BpeMs 3 bubmorera IIOK
pB p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnbie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Ponb XUMUHU B )KU3HU 1 0 0 bu6moteka [IOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
bu6moreka [{OK
2 I1 1
OHSTHE O METOJIaX IMO3HAHUS B XUMHH 0 0 httos://m.edsoo.ru/f0d227e
[IpakTuueckas padota Ne 1 «IIpaBuna
paboTHI B TaOOPATOPUH U TIPUEMBI bubnuoreka [IOK
3 1 0 1
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl bubmuorexa [JOK
4 . 1 0 0
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Pa3znencHue cMmecelt (Ha mpumepe 1 0 1 bubmmorexa TIOK
: N PHUMEp https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIN)»
bubmuorexa [JOK
6 A 1 0 0
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 IT 1 0 0
POCTHIC H CHOHHE Beiectna https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 0 0 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuorexa [JOK
1 X .B
0 mmieckas opuyra. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX AJIICMEHTOB
11 OTtHocuTenbHAast aTOMHasl Macca. bubnuoreka [IOK
OTHOCHUTENBHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bu6moreka [IOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTBa. Mouib. bu6mmoteka [IOK
Momnsprast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [{OK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus NpOTEKaHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIi https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
16
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM XUMUUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanms XuMUYECKUX peakLmil
18 (coe I/IP(};HI/I}IH a3JI0KCHUS e Bubmmorexa LIOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa [JOK
H AT Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIusl 3HAHUH
20 KonTtponpHas padora Nel no reme bubnuorexa [IOK
«BelmecTBa 1 XUMHUECKUE PEAKLIAID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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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
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npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpo/ia (peaKiuu OKUCIICHUS bubmmorexa [TOK
posa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 oxcuaax
CriocoOsl MMoJTydeHusT KHCIIOpO/ia B
23 1a00paTopHu Zlqn OMLImnerHOI::TH brbmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peaKIfu, TIOHATHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUSCKUX PEAKITUIX
TommmBo (HedTh, yroib ¥ METaH).
25 ; (1eg s, yr ) ) Bu6anorexa LIOK
ArpASHEHHE BO3AYXA, CHOCODBE €10 https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «[Tomyuenue u cobupanue Kucaopoaa bubamorexa [IOK
e . P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubmuorexa [JOK
BeniecTBo. HaxoxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKue U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bubmuorexa [JOK
29 I1
OIPITHE O KHCTIOTAX 1 COJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnmnoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bu6muoreka [JOK
31 «[Tonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



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
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a 110 €r0 U3BECTHOM bubmorexa [TOK
.. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHHIO PEAKIMH Ha OCHOBE 3aKOHa bubmorexa LOK
P .. P " https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI ra30B
35 du3nvecKkrue U XMMUYECKHEe CBOMCTBA bu6moreka [IOK
BOJEI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuid. [lonsitue 06 bubmuorexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HackieHnneie
37 ¥ HEHACBIIIEHHEIE PACTBOPLI. MaccoBast bubmorexa ITOK
B p PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacCTBOPE
[IpakTrueckas padota Ne 5 o reme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM JI0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIICCTBAY
39 KonTtponsnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u xuMHu4yecKue CBOCTBa
41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U aM(POTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#us: cOCTaB, KIaccuuKaIms, bubmuoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHue U XMMHYECKHUE CBOMCTBA bubnuorexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) Hin )GHI/HI XI/IMI/I‘{ZEKI/IG bubamorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3371a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [{OK
49 O06o0menre 1 cucTeMaTu3amus 3HaHUH
- t https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIC KJIACCHI HECOPTaHHYECKUX bubamorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
[TepBbie MOMBITKY KIacCUPHUKAIITT
51 XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX 3JIEMEHTOB
[Iepronnueckuii 3aK0H U
bubnmuoreka [JOK
52 [lepuoanueckas cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenneneeBa
bubmuorexa [JOK
53 Ilepuoipl, TpyIIIBI, TOATPYIIIBI R

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

bubmuorexa [JOK

o4
sanep. M3otonel https://m.edsoo.ru/00ada342
CrpoeHue AIIEKTPOHHBIX 000I0YCK
. bubnuorexa [JOK
55 aTOMOB 3J1IeMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. MenneneeBa
XapakTepucTuka XMMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuotexa [JOK
[Tepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronuyeckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
MenneneeB — y4€HBIN, IEIaror U https://m.edsoo.ru/00ada96e
rpaXKJaHUH
DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
58
XUMHUYECKUX DIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
59 nu
ONHAA XHMITHCCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsisipHas XMMUYeCKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62
CreneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKuCIUTETHLHO-BOCCTAHOBUTEIILHbIE bubmuorexa [JOK
peakiuu https://m.eds00.ru/00adb076
64 OkucauTeny U BOCCTAHOBUTEIU Bubmmorexa LIOK
https://m.edso00.ru/00adb076
65 KonTtponpsHas padora Ned o reme bubnuorexa [IOK
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«CtpoeHne atoMa. XUMUUYECKAsl CBSI3bY

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

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMAaTHU3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o0IICHNE U 1 bubmmorexa [IOK
CHUCTEMaTH3alIs 3HAHUI https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IT10 68

[TPOI'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoabusie | IIpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 0 0 bubnuoreka [IOK
XUMHUUYECKUX 31eMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 0 0 Bubmmorexa [IOK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Knaccudukanus u HomeHKIaTypa bubnuoreka [IOK

3 1 0 0
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunp xXuMu4eckou CBSI3U U THUIILI 1 0 0 bu6mmoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 O06o0menue u yriyoneHne 3HaHuM 1 0 0
OCHOBHBIX pa3/esioB Kypca 8 kiacca.

5 Knaccudukanus XuMuaeckux 1 0 0 bubnuoreka [IOK
peaKuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XUMHUUYECKOI

7 eaxkuuu. [loHITHE 0 TOMOT€HHBIX U 1 0 0 Bubmorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIMIX
[ToHaTHE O XUMHUUYECKOM PAaBHOBECHUHU.

3 @DakTOpbl, BIUAIOIINE HA CKOPOCTh 1 0 0 bu6muoreka [JOK
XUMHUUYECKON PEAKIMHU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
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OKHCIUTEILHO-BOCCTAHOBUTEILHEIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTUYECKON
10 nucconuanuu. CWibHbIE U ClIa0ble bubmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNS PEAKIIUNA bubmorexa [IOK
¥p peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBaHUH B CBETE MIPEACTABICHUN bubmmorexa ITOK
pvzx https://m.edsoo.ru/00add5d8
00 PIEKTPOIIUTHYECKON JUCCOITHAIIH
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmorexa LOK
bed . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON AUCCOIHAITIH
14 ITousarue o ruagpomse coen bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 O06o00meHNEe U CUCTeMaTH3AITUS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuueckast padota Ne 1.
16 «Pemienue rxkcriepuMeHTaAIbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas padora Ne2 no teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTepUCTHKA raJIOT€HOB.
18 XI/III-\]/[-II/ILIGCIfI/Ie CBI())ﬁCTBa Ha IIpUMeEpE bubmorexa ITOK
P P https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposojopoa. CossiHast KMCIIOTA, bubnuorexa [IOK

XUMHWYCCKHEC CBOfICTBEl, TIOJIYYCHHUC,

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

[Ipaktuyeckas padora Ne 2 o Teme

bu6moreka [IOK

20 «ITomydyeHne CONSTHOM KUCIIOTHI,
" . N https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Berarcnenus mo ypaBHCHHSIM
21 XUMHYECKUX eazgnﬁ €CJIA OINH U3 bubmmorexa ITOK
p ’ a https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6moreka [{OK
B IIpUpOJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoi0po, CTPOCHHUE, bubnuoreka [IOK
24 .
(bu3UYeCKre 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUCIIOTAa,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubamorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlui, JeKaIlre B
OCHOBE MPOMBIILIEHHOTO criocoba
26 MOJYYEHUS] CEPHOM KUCIOTBHI. bubnuorexa LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaIoIllel cpe/ibl COeTMHEHUSIMU
cepbl
97 Brruncnenue maccoBoil J0JIM BEIXOAa bubnmuoreka [JOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
28 OO01ast XapaKTepUCTUKA SIIEMEHTOB bubnunoreka [IOK

VA-rpynmsl. A30T, pacClpOCTpaHEHUE

https://m.edsoo.ru/00adeea6
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B IIpHUpoJe, (pu3nIecKue u
XMMUYECKUE CBOMCTBA

AmMHaK, ero Gu3NIecKue u

bu6moreka [IOK

29 XUMHYECKHE CBOMCTBA, IOJIYYCHHE U
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o Teme
30 «[Tony4ueHrne aMMuaKa, U3yudeHUE ero bubmmorexa [TOK
e ek https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ pusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHWSI B KQUeCTBE MUHEPATHHBIX

32 o0OpeHnii. XUMHUYECKOE bubmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPYXKaIoIIei cpebl
COEIMHEHUSIMH a30Ta
Docdhop. Oxenn dbocdopa (V) u

33 (boc:li))o pHa;I KI/ICJ'I(}))Ta (b(bI/II)SI/I(‘Ie)CKI/Ie u Bubmmorexa [IOK

p N https://m.edsoo0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YEeHUE
Hcnons3oBanue GpocdaTon B

34 KaueCcTBE MUHEPATbHBIX YIOOpEHUI. bubnuoreka [IOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHeHUE B

35 pu z e (II))I/I3I/II‘){eCK1;)/Ie U XUMHUYECKHE Bubmmorexa LIOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
YHIEP N ¢ bubmuorexa [JOK
36 XUMUYECKHE CBOMCTBA.

DKosorndyeckue npooIemsl,

https://m.edsoo.ru/00adfebe
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cBsi3aHHBIE ¢ okcuzoM yriepoaa (1V)

37 VYroapHas KucioTa U €€ Cou bubmorexa IJOK
https://m.edso0.ru/00ae006¢c
[TpakTraeckas padorta Ne 4 o Teme

38 "[lonydeHue yriaekucioro rasa. bubnuoreka [IOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHauanbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorexa TOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuuii u ero coennnenus bubamorexa [IOK
https://m.edso0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

41 JKCIIEPUMEHTAIBHBIX 3a1a4 I10 TEME bubmuorexa [JOK
«BaxHenmme HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
KontponbHas padota Ne3 mo teme

42 «BaxxHeinme HeMeTallIbl ¥ UX bubmorexa [JOK

https://m.edso00.ru/00ae0el8
COCIMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
9JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBsI3b U bubmuorexa [JOK
METaJUNIMYeCKasl KpUCTaTMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB
XHMMHYECKHE CBOMCTBA METAJJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ MECTaJlJIOB

https://m.edsoo0.ru/00ae1156
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O0m1re crocoObl MOTyYSHHS
metaoB. CruiaBel. Beruucienus no

bu6moreka [IOK

45 i,
YPABHCHHAM XHMIHECCKIX PeaKiiiu https://m.edso0.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPIKUT
MIPUMECH
46 IlonsiTHe 0 KOPPO3UU METAIIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bu6mmoteka [IOK
47
Llenotreie MeTaIE! https://m.edso0.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [{OK
KaJTus https://m.edso0.ru/00ae14b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubmuotexa [JOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxkueiimme coe qUHEHUS KAIbIIHAS bubmnorera ITOK
g B https://m.edso0.ru/00ae15e8
51 O0001IeHNEe U CUCTEMATH3AIAA
3HAHUH
JKEcTkoCTh BOJBI U CITOCOOBI €€ bubmuorexa [JOK
52
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
53 "KEcTKOCTh BOABI U METOIBI €€ Brbmioreia IJOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
54 AmiOMUHUH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U bubnuorexa [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edsoo.ru/00ael1d86
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Oxcugipl, THIPOKCHIBI U COJIHU JKEJIE3a

bubmuorexa [JOK

o (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0600mIeHne U cUCTeMaTH3aIHS
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33714 110 TEME bubnuotexa [JOK
«BaxHenmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITH OJIUH U3
peareHToB JaH B U30BITKE WU bubnuoreka [IOK
60
COIEPKUT NpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MaccoOBOM J0JIH BBIXOJa MPOIyKTa
peaxkuuu
61 O6o6uvleHI/Ie W CUCTEMaTH3aInsI
3HaHUH
KontponbHas padota Ned o reme
62 «BaxkHeimme MeTabl 1 uX
COEJIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnuoreka [IOK
HOBCEIHEBHOM KU3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnuoreka [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuorexa [IOK
9KOJIOTUYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IIEHNE U bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001IEHNE U bubnuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUU

https://m.edsoo.ru/00adb33c

68 PezepBHbiit ypok. O000IICHNE T

CUCTEMAaTHU3alus 3HAHNHI
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