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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsl COCTaBJEHA Ha
OCHOBE TpeOOBaHMUW K pe3yJbTaTaM OCBOEHHS OCHOBHOM OO0Opa3oBaTENbHOW MPOrpaMMbl
OCHOBHOTO 00miero oOpasoBanus, npenacraBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHOil paboueld MporpaMmbl BOCIUTAaHUA W C YYETOM KOHLEMIMM MPENnoJaBaHUs
y4eOHOro npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranu3anusix Poccuiickoit denepanum.

[Iporpamma mo xumuM Aa€T MpEACTaBICHUE O IENsIX, OOlIed cTpaTeruu OOydeHus,
BOCIIUTAHUSI U Pa3BUTHUS OOyYaroOlIMXCsl CPEJCTBAMH Y4Ye€OHOro MpeIMeTa, yCTaHaBIMBAET
00s13aTeNIbHOE MPEIMETHOE COJIEPIKAHKE, MPETyCMaTPUBACT PACTIPEICIICHHE ero M0 KjaccaM U
CTPYKTYpHpOBaHME IO paszieliaM W TeMaM [MpOorpaMMbl 10 XUMHUH, OINPEIEIseT
KOJIMYECTBEHHBIE M  KAUECTBEHHBIE XapPaKTEPUCTUKU COAEPKaHUS, PEKOMEHAYEMYIO
MOCJIEI0BATENIbHOCTh M3YUYEHUSI XUMHUU C YUYETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JJOTUKU y4eOHOIro MpOoIecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaroImMXcsl, ONpeaesieT
BO3MOXHOCTH MpeaMeTa Uil peaju3alud TpeOOBaHUM K pe3yjbTaTaM OCBOECHHS OCHOBHOM
o0pa3oBaTeIbHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs, a TaKkKe
TpeOOBaHMUII K pe3ynbTaTaM OOy4YeHUsT XMMHHM Ha YpOBHE IeJied H3y4yeHusi npeaMera u
OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEIbHON NEATETbHOCTH OO0YyYalollerocsi Mo OCBOCHHIO
y4eOHOTr0 COJIepIKaHMUS.

3HaHWEe XUMUU CIIYKUT OCHOBOHM Il (POpMHUPOBAHUS MHUPOBO33pPEHUST 00ydaronierocs,
€ro Mpe/CTaBICHU 0 MaTEPUAIIbHOM €MHCTBE MHUpPA, BAXKHYIO pOJIb UTPpaioT (hopMupyembie
XUMHUEH TMPEACTABICHHUS O B3aMMOIIPEBPAIICHUSX HIHEPrUM U OO0 HBOJIOIUHU BEIIECTB B
IpUpOJE, O MyTAX perieHus rao0aJbHBIX MPOOJIEM YCTOWMYMBOIO Pa3BUTHS 4Ye€IOBEUYECTBA —
CBIPbEBOM, DHEPreTHYECKOW, THUIIEBOM U OSKOJOTUYECKOM Oe30MacHOCTH, MmpobiemM
31paBOOXPAHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXHOCTEM Il camMOpa3BUTHS M (OpMUPOBaHUS
KYJBTYpPbl TUYHOCTH, €€ 001Iel U PYHKIIMOHATILHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (opMUpOBaHHE MBIIUIEHUS W TBOPYECKHX CIIOCOOHOCTEHN
00y4Yaroniuxcsi, HABBIKOB UX CAMOCTOSITEIbHON Y4eOHOU NesATEeNbHOCTH, HKCIIEPUMEHTATbHBIX
U HUCCIEOBATEIbCKUX YMEHUM, HEOOXOIWMBIX KaK B IIOBCEIHEBHOW JKHU3HU, TaK M B
npodeccruoHaIbHOMN 1eITeNbHOCTH;

3HAKOMUT CO CHEeIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBA€T OCHOBBI IEJOCTHOTO
B3IJIA/la HA EJUHCTBO TNPHUPOALI W YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM JTalloM B
(hopMHUpPOBAHUY €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOIINXCS;

crocoOcTByeT (HOPMHUPOBAHHMIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYyYHBIM
3HaHUSAM, K MPUPOJIEC, K YEJIIOBEKY, BHOCHUT CBOW BKJIaJl B JKOJOTMYECKOE OOpa3oBaHUE
00yyarommxcs.

JlaHHbIe HampaBieHUS B O0OYYEHUM XMMHHM 00E€CIIEUMBAIOTCS CrelU(PUKON colepraHus
y4eOHOr0o MpeIMeTa, KOTOPBIM SBISETCS MEAaroru4eckd aJalTUPOBAHHBIM OTpaKEHUEM
0a30BOI1 HAYKH XMMHUHU Ha ONPEEIEHHOM dTare €€ pa3BUTHUA.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOHIEro 0Opa3oBaHUS OPUEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATHN XUMHH, OCHOB HEOPTaHHUYECKON XUMHUU
Y HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHITUH OPraHUYECKON XUMUHU.



CtpykTypa coaepKaHus MPOTrpaMMBbl TI0O XUMUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ uzyueHuro. CojiepKaHue CKIIAJIbIBACTCS U3 CUCTEMBI MOHATHI O XUMHUYECKOM
AJIEMEHTE W BEIECTBE W CHUCTEMBI MOHATUM O XMUMHUYECKOW peakuuu. OO0 AT CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO MNPUHIHUIY IOCIEI0BATEILHOTO PAa3BUTHS 3HAHWN HAa OCHOBE
TEOPETUUECKHUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCEIO0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona 1. 1. MeHnieneeBa Kak OCHOBHOI'O 3aKOHA XMMUU,

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IpeJICTaBIeHU 00 AIEKTPOIUTUYECKOMN AUCCOIMALIUU BEIIECTB B pacTBOpaXx.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKU ITOJYYEHHBIX H
OCMBICTICHHBIX (AKTOB, Pa3BUBAIOTCS TOCIEOBATEIIBHO OT OJHOTO YPOBHS K JPYromy,
BBITIONHAS (DYHKIIMH OOBSICHEHHS] U TIPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPAKTUYECKOTO MPUMEHEHUS U MIOJIyUYCHUS N3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl MO XUMHUU CIOCOOCTBYET (POPMUPOBAHUIO TPEACTABICHUS O
XUMHAYECKON COCTABJIAIOIIEN HAyYHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW NPUPOIBI,
IIEHHOCTHOI'O OTHOIICHHUS K HAyYHOMY 3HAHUIO M METOJaM NO3HaHWs B Hayke. M3ydeHue
XUMUU TPOUCXOJUT C TMPUBJICYCHUEM 3HAHUN M3 paHee M3YYEHHBIX YYEOHBIX MPEAMETOB:
«Oxkpyxatomuii Mup», «buosiorus. 5—7 kiacce» u «dusnka. 7 Kiacey.

[Ipy u3ydeHun XUMHUU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB XMMUUYECKOW HAYKH
KaK 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKON JIEATETbHOCTH YEJIOBEeKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MHPOBOM KYJbTYphl. 3ajada y4eOHOro IpeaMeTa COCTOUT B
GbOpMUPOBAHUN CUCTEMbl XUMHUYCCKUX 3HAHUN — Ba)KHEUIIHUX (DAKTOB, MOHSATHUM, 3aKOHOB H
TEOPETUYECKUX TMOJIOKEHUHN, JOCTYITHBIX 0000IICHIIT MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa
HAYKH, B TPUOOIIIEHNH K HAYYHBIM METO/IaM MMO3HAHUS TIPU U3YyUYEHUHN BEIIECTB U XUMUYECKUX
peaknuii, B (GOPMUPOBAHUU M DPA3BUTUU TO3HABATEIHHBIX YMEHHH W HMX NPUMCHCHHH B
y4eOHO-II03HABATENIbHOU M Y4€OHO-UCCIEAOBATEIbCKOU NIESITEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro oopalieHus ¢ BeIeCTBAMU B OBCEHEBHOM JKU3HHU.

[Ipy u3yueHun XUMHUHM HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsS Ba)KHOE 3HAYCHUE
npuoOpeNn Takue Led, Kak:

— (popMHUpOBaHUE UHTEIUICKTYAJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATHUIO PEIICHUM, CIIOCOOHOM aganTHpOBaTHCS K
OBICTPO MEHSAIOIIMMCS YCIOBUSIM KU3HH;

— HANpaBIIEHHOCTh OOYy4YeHHsS Ha CHCTEeMaTH4eckoe MpHOoOIIeHne OO0ydYarImxcs K
CaMOCTOSITEJIbHOM  IMO3HABAaTEJIbHOM  JESATEIBbHOCTH, HAy4YHBIM METOJaM  IIO3HAHUA,
(bOpPMUPYIOIITUM MOTHUBAITHIO M Pa3BUTHE CTIOCOOHOCTEH K XMMUHU;

— obecrnieyeHne YCIOBHM, CIMOCOOCTBYIOIIUX MPUOOPETEHUIO OOYyYarONUMUCS OTBITa
pPa3HOOOpa3HOW JeATEIHLHOCTH, MIO3HAHKS M CAaMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITIOUYEBBIX
KOMIIETEHIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3JIMYHBIX BUJOB JACSATEILHOCTH;

— (¢opmupoBanue oOiiel (QyHKIMOHATLHOM M €CTECTBEHHO-HAYyYHON TpaMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIONB3YsI 3HAHUS
U OMbIT, MOJYYEHHbIE MPU H3YUYCHUH XUMHH, MPUMEHATh UX MPU PEIICHUU MpoOieM B
ITIOBCEIHEBHOM KU3HU U TPYIOBOM JIEATEIBHOCTH;

— ¢opMmupoBaHue Yy OOyYaKOIIMXCS TyMaHUCTHYECKUX OTHOIICHUM, TTOHUMAHUS
EHHOCTH XMMUYECKUX 3HAHUM JJ1s1 BBIPAOOTKU SKOJIOTUYECKHU LIETIECO00Pa3HOT0 MOBEACHUS B



OBITYy W TPYIOBOH NEATEILHOCTH B IIEJSIX COXPAHEHUS CBOETO 3/I0POBBSI M OKpYXKalomeh
IIPUPOHOM CpENBI;

— pa3BUTHE MOTHBAaMM K OOYy4YEHHUIO, CIOCOOHOCTEHl K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEYETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO61iee yncio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHHS] XUMUU HAa YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHnus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce —
68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHayaibHbIEe XUMUYECKHE TIOHATHS

[Ipeamer xumuu. Posib XuMUM B 5KU3HU YEITOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemectBa. PU3NYECKUE CBOWCTBA BELIECTB. ATrpEraTHOE COCTOSTHUE
BemiecTB. [IoHATHE O MeTOAAaX MO3HAHUSA B XUMUU. UNCTHIE BEMIECTBA U CMECH.
CrocoOnI pazzesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIE€MEHThl. CHUMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmysa. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHas Macca.
OtHOcuTenpHAs MOJEKYJIsIpHas Macca. MaccoBas 1011 XMMUYECKOTO JIEMEHTA
B COCIMHEHHUH.

KomnuectBo BemiectBa. Mons. MonsipHas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHUCJA CTPYKTYPHBIX €IMHHUI BellecTBa. Pacu€rsl mo
dbopMynamM XUMHYECKUX COEAMHEHUI.

PU3UYECKUE U XUMHUYECKHUE SBJIECHUS. XHUMHUUYECKas peakuus u e€
NPU3HAKA. 3aKOH COXPAHEHUS MAacChl BEUIECTB. XHMHUYECKHE YpPABHEHHS.
Knaccudukanus XuMu4ecKkux peakui (CoequHeHus, pa3ioKeHus, 3aMEIICHHMS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJI0#, MpaBuiiaMu paboThl B JIabOpaTopuu
U npuéMamu oOpallleHHus ¢ JadOpaTOpHbIM OOOpYAOBAHHEM, H3yYEHHUE U
onucaHue (PU3NYECKUX CBOWCTB 0Opa3lOB HEOPraHWYECKUX BEIIECTB,
HaOmoieHne (pu3nyeckux (TUlaBJIeHUE BOCKA, TasHUE Jibjla, pacTUpPaHuE caxapa
B CTyIIKE, KUICHUE W KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHUE CBEUH,
MpPOKaJMBAaHUE MEIHOW TMPOBOJOKHU, B3aUMOJCHCTBUE MeJIa C KHUCIOTOM)
SIBJICHUM, HaOJIOJCHUE W OINHUCAHME TMPU3HAKOB IPOTEKAHUSI XUMUUYECKUX
peakiuii (pasznokeHue caxapa, B3auMOJEHCTBUE CEPHOUM KUCIIOTHI C XJIOPUAOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMoaeucTBUE
xese3a ¢ pactBopoM coiu meau (1), n3yuenne cnocoO0OB pa3iesieHus] CMECEi: C
MOMOIIBI0O  MarHuTa,  (QUIBTPOBAHME,  BBIMApPUBAHUE,  JTUCTULISALNS,
xpoMarorpadus, MPOBEACHHE OYUCTKHA MOBAPEHHOW COJIM, HAONIOACHUE W
ONMCAaHHUE PE3YIbTATOB NPOBEACHUS OIbITA, WUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUs1 MaCChl, CO3/IaHUE MOJIENIE MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaskHeiue npeacTaBUTe/IM HEOPraHMYECKHUX BelleCTB

Bo3ayx — cmech rasos. CocrtaB Bo3nyxa. Kucinopon — anemMeHT u npocroe
BeliecTBo. HaxoxkneHue kuciopoaa B MpUpoAe, (pU3MYECKHE M XUMUYECKUE
cBorictBa (peakuuu ropenwus). Oxcuapl. [Ipumenenue xucnopona. CriocoOb
NOJIYYEHHS] KHUCJIOpoJa B JabopaTopuu W MpoMblimieHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — alIOTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernnoBoit 3(hPexT XUMMUYECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHJIOTEPMUYECKHE PEAKIMU. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3J/lyXa, yCWJICHHE TapHUKOBOTro 3¢ (eKTa, pa3pylieHne 030HOBOTO CJIOS.

Boxopon — aiemMeHT M IpOCTOE BewlecTBO. HaxoxkaeHue BOIOpona B
npupoae, (¢GU3MYECKME W XUMUYECKHE CBOMCTBA, NPUMEHEHUE, CIOCOOBI
nosyyeHus. Kucnotsl u conu.

MoutsapHbIil 006EM ra30B. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.



@dusnyeckue CcBOMCTBa BOJbl. Boma kak pacTBopurenb. PacTBOpHI.
Hacebliennble 1 HEHACHIIIEHHBIE PacTBOPbI. PacTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBass nond BemlecTBa B pPAaCTBOpPE. XHMHUYECKHUE CBOWCTBA BO/IBL.
OcHoBanus. Posb pacTBOpPOB B MpUPOAE W B KU3HM 4enoBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arpsi3HEHNUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX
BOJL.

Knaccudukanusa Heoprannueckux coenuneHuit. Oxcunl. Knaccudukanms
OKCHJIOB: coJieoOpa3yromne (OCHOBHBbIC, KHUCJIOTHBIC, aM{OTEpHBIE) U
HecosieoOpasyromue. Homenknatypa okcuioB. Pu3MUECKHE U XUMHYECKHE
CBOMCTBA OKCHUIOB. [lonyueHnue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBAHMA: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHuA. HoMenkiarypa ocHoBanui. Ou3znueckne U XMMUYECKAE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotsl. Knaccudpukauust kucnor. Homenknarypa kucior. @usnyeckue
M XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTn metamnoB H. H. bekerosa.
[lony4yeHne KuUCIoT.

Comu. Homenkiarypa conedl. DuU3MYECKME M XHWMHUYECKHUE CBOWCTBA
conen. [Tomyuyenue coineil.

['eHeTnueckas CBsA3b MEX/Y KJIACCaMU HEOPTraHUYECKUX COECIMHEHUN.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OINPEIEICHUE COAECPKAHUSA KHUCIOpPOJa B  BO3JYXE,
NOJIy4eHHEe, COOMpaHHe, paclo3HAaBaHWE W HW3YYEHHE CBOMCTB KHCIOPOAA,
HAOJIIOICHUE  B3aUMOJICMCTBUS  BEUIECTB C  KHUCJIOPOJOM M YCIOBHS
BO3HUKHOBEHUSI W IMIpEKpalleHusi TOopeHus (1oxkapa), O3HAKOMIIEHHE C
oOpa3laMi OKCHJIOB U OIKMCAHWE WX CBOMCTB, TMOJIydye€HUE, CcoOHUpaHue,
pacro3HaBaHWE€ W H3YyYEHHE CBOMCTB BOJIOpOJia (TOpEeHHUE), B3aUMOJCHCTBHE
BojIopoja ¢ okcuaom Meau (II) (BoO3MOXKHO MCIOIB30BaHUE BUICOMATEPUATIOB),
HaO/oIeHre 00pa3lloB BELIECTB KOJIMYECTBOM | MOJIb, UCClEIOBaHUE
OCOOEHHOCTEM pPacTBOPEHHS BEUIECTB C PA3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA, B3aUMOJCIHCTBUE BOJbI C METAUIAMU (HATPUEM U KaJbIIUEM)
(BO3MOXXHO HCIOJIb30BAaHUE BHJAEOMATEPHUANIOB), MCCIEIOBaHUE O00Opa3loB
HEOPraHWYECKUX BEIECTB pa3JIMYHBIX KJIaccOB, HaOIOJEHUE HW3MEHEHHUS
OKpacKd HWHIUKATOPOB B pACTBOpax KUCIOT U LIEJNOYEH, H3y4YeHHE
B3aumoziericTBus okcuaa meau (1) ¢ pacTBOpoM cepHOUM KUCIOTBI, KUCIOT C
MeTaJIaMH, pEeaKIil HeHTpan3aluu, MOJy4YeHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJHOTO MeTajyla JpPYyr'MM W3 pacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lady 1o TeMe «BaxHehnme Kiacchl HEOPTraHUYECKUX
COCIMHEHUI».

Ilepuoanyecknii 3axkon u Ilepmonmueckasi cucreMa XHUMHYECKHX
iemeHToB JI. U. MenaeneeBa. Crtpoenne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbIE PeaKIUH

[lepBble MOMBITKH KIACCU(PUKALMK XUMHUYECKUX 3JeMeHTOB. lloHsTHE O
Ipynnax CXOJHBbIX 3JIEMEHTOB (LIEJIOYHBIE U LIEIOYHO3EMEIbHBIE METAILIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpblE O00pa3ylOT aM@oTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepuoanueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKUX 3JIEMEHTOB
H. W. MenneneeBa. KoporkonepuoaHass W JUIMHHONEPUOJHAA (POPMBI
[lepnognueckort cucrembl XuMuueckux odnemeHtoB [[. WM. Menneneesa.
[Iepmoasl n rpynnel. PU3NYECKUH CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB
NEepHOJa U TPYNIbI AJIEMEHTA.



Crpoenne aromoB. CocTaB aTOMHBIX sfaep. M30Tombl. DIEKTPOHBI.
CrtpoeHue AIEeKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XUMUYECKUX IJIEMEHTOB
[Iepnognueckon cucremsl J[. 1. MenneneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 10 ero nonoxeHuto B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTHM HM3MEHEHHUs paguyca aTOMOB XHMHMYECKHUX JIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U EpUoaaMm.

3nauenue Ilepmoamueckoro 3akoHa u llepmoanueckod cucCTEMBI
XUMHYECKUX DJIEMEHTOB IS Pa3BUTHUA HayKd W npakTtuku. [[. . MenneneeB —
YYEHBIN U TPAXKJAHUH.

Xumuueckas cBs3b. KoBaneHTHass (moyispHas M HEMOJISIPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipornecchl okucaeHns 1 BOCCTaHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3lOB BEIIECTB METAJJIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEM, NMPOBEAEHUE OIBITOB,
WUIFOCTPUPYIOIMX IPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIAN
(ropeHue, peakuuu pa3aoKeHHs], COEAMHEHUS).

Meoscnpeomemmnule ceasu

Peanuzanusa MexnpenMETHBIX CBSI3€M MPU U3YUYCHUM XUMHUHU B 8 Kjacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSATUM, TaK W TIOHATUM, SIBJISIOMIMXCS CUCTEMHBIMH JIJI1  OTACIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0muMe ecTecTBEHHO-HAayYHbIE TOHATHS: HAy4yHbId (akT, TUIOTE3a,
TEOpUs, 3aKOH, AaHaliu3, CHUHTE3, KiacCU(pUKALMs, [EePUOJAUYHOCTD,
HA0JII0/ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duzuka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOIIbI, PAAUOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUN 3apsi, BEIIECTBO,
TeN0, 00bEM, arperaTHOE€ COCTOSIHHME BEIIECTBA, a3, (pU3MUYECKUE BEIMYUHBI,
€AVHULIBI U3MEPEHUS, KOCMOC, ITAHETHI, 3BE31bI, COonHIIE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIC MOPOJIbI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BenecTBo M XUMHMYeECKasi peaKkuus

[Tepuoanueckuii 3akoH. [lepuoanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB
. N. MenpaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUN CBOMCTB
XUMHUYECKUX JJIIEMEHTOB NEPBBIX TPEX MEPHUOJOB, Kajus, KaJlbLHs U HUX
COCJIMHEHU B COOTBETCTBHMU C MOJIOKECHHEM 3JIEMEHTOB B llepuoanueckoii
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XMMUYECKON CBSI3U. THUIBI KPUCTAILTMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU
Y BUJa XUMHUYECKOU CBSA3U.

Knaccudukanus v HOMEHKIATypa  HEOPraHMYECKUX  BEIECTB.
XWMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIM4HBIM KJaccaMm
HEOPraHUYECKNUX COCAUHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX peakUuid MO Pa3IUYHbIM IpU3HaKaMm (10
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEaKLUU BELIECTB, O TEIJIOBOMY 3(DPeEKTy,
0 UW3MEHEHHUIO CTENEHEM OKHCICHHUS XUMHUYECKMX DJJIEMEHTOB, IIO
00paTUMOCTH, TIO YYaCTHUIO Kartaliu3aTopa). ODK30- U IHIAOTCPMHUYECKHUE
peaKlH, TEPMOXUMHUYECKHE YPaBHEHUS.



[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonarue 06 oOpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKUX peakuusax. IloHsATHE O TOMOreHHBIX U
rereporeHHbix peakuusax. I[lonarue o kartanusze. lloHsTHe O XHMMHYECKOM
paBHOBecuU. DakTOpbl, BIUSIONIME HAa CKOPOCTh XMMHYECKOM peakuuu u
M0JIO)KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEILHBIE ~ PEAKLUHU, JJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBlieHHME  ypaBHEHHMU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUd € HCIOJb30BAHUEM METOJa
3JIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOM  JHCCOILMALINH. DJIEKTPOIUTEl U
HEAIEKTPOIUThl. KaThoHbl, aHMOHBI. MeXaHW3M JAMCCOLMALUU BEIIECTB C
pa3IMYHBIMKU BUAAMHU XUMHUYECKOU cBs3u. CreneHpb aucconuanuu. CUIIbHBIE U
cia0bIe 3JIEKTPOJIUTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKUUHA HOHHOIO
oOMEHa, TOJIHBIE U COKpall€HHbIE HOHHbIE ypaBHEHUsA peakuuid. CBoicTBa
KHCJIOT, OCHOBAaHUN M COJIEl B CBETE MPEACTaBICHUN 00 3JIEKTPOJIUTHUYECKOU
nucconuanuu. KauectBeHHble peakiii Ha HOHBI. [loHsATHE O rHapOIU3e COoNei.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEILIECTB — METAJUIOB U HEMeTauioB (rpadura U amMasa), CIOKHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuMy  OT  BO3JEWCTBUS  pa3iu4HbIX  (AKTOPOB,  HCCIIEJOBAaHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, Ipoliecca AUCCOLMALMHU KHCIIOT,
IeJI04ei 1 cosieit (BO3MOXKHO HCIIOIb30BaHUE BUJIE0 MAaTEPUAIIOB), IPOBEICHUE
OMBITOB, WUTIOCTPUPYIOUIUX MPU3HAKUA NMPOTEKAHUS PEAKIMi MOHHOTO OOMEHa
(oOpazoBaHue ocajaka, BbIJEICHUE Ta3a, OOpa30BaHHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIM
(ropenue, peakuuu pa3noKeHMUs, COEJIMHEHHUS ), pacro3HaBaHKe
HEOPraHWYECKUX BEIIECTB C IOMOLIBI0 KAaYECTBEHHBIX pPEAKIUH Ha HOHBI,
pelIeHre SKCIePUMEHTAIBHBIX 3a/1a4.

HemeTtanibl U MX cOeIMHEHUSA

OOmast xapaktepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u (pru3n4ecKue CBOMCTBA MPOCTHIX
BELIECTB — TaJIOTEHOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa
(B3aMMOJENCTBUE C METaJUIaMH, HEMETaulaMy, Lienoyamu). XJIOPOBOJIOPOA.
ConsHasg KUCI0Ta, XUMUYECKUE CBOMCTBA, MTOJyYEHHE, IPUMEHEHHE. [lelicTBre
XJIOpa U XJIOPOBOJIOPOJA HA OPraHU3M 4YElIOBeKa. BakHeHuIne XJI0puabl U UX
HAXOXKJEHUE B IPUPOJE.

O6mass  xapakrtepuctuka osnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHn okuciieHus. CTpoeHune u pusznyeckue
CBOMCTBAa TPOCTBIX BEUIECTB — KHUCIOpoAa U Cepbl. AJIOTPOIHBIE
MOAM(PUKALMU KUCIOPOJIia U cepbl. XUMHUUECKUE CBOMCTBA cepbl. CepoBOAOPOI,
CTpoeHue, (U3MYEeCKue U XHUMHUYecKhe cBoiicTBa. OKCHUIBI Cepbl  Kak
NPEACTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (QU3MYecKkue u
XUMHUYECKUEe CBOMcTBa (OOI[MEe Kak TpPeACTaBUTENs Kiacca KHUCIOT H
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIEKAIINE B OCHOBE MTPOMBILUIEHHOTO
crnocoba mnonyyeHus: cepHoil kucinoThl. [Ipumenenue cepHoit kuciotel. Conn
CePHOI1 KHCIIOTHI, Ka4eCTBCHHAS peakius Ha Cynabdar-uoH. Haxoxaenue cepsl
U €€ COeUHEHUN B NpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKpPYXaroLeh cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CHOCOOBI €0 MPEJOTBPALLECHUS.



O6mas xapakTepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, pacnupoCTpaHEHUE B
npupojie, GpU3nYecKre U XUMMUYECKHe cBocTBa. KpyroBopoT a3oTa B MpUpoje.
AMMHAK, ero QU3MICCKUE 1 XUMUYCCKHUE CBOMCTBA, MOIyICHNE U IIPUMCHCHHE.
Comu aMMOHHMSI, MX (QH3MYCCKHE W XHMHYCCKHC CBOWCTBA, IPUMEHCHHE.
KauecTBeHHast peakuys Ha MOHbI aMMOHMS. A30THasl KUCJIOTa, €€ MOJy4YEeHHE,
(¢u3nuecKkue W XUMUYECKHE CBOMCTBa (00lIME Kak MpeACTaBUTENS Kiacca
KUCIIOT U crneurduueckue). Vcnoap30BaHrEe HUTPATOB U COJIEH aMMOHUS B
KaueCcTBE MUHEPAIbHBIX YAO0OpeHUH. XUMHUECKOE 3arpsi3HEHHE OKPYIKaroIIeH
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JI0XKIH, 3arpPSI3HEHUE BO3AYyXa, TOYBBI
u BojioéMoB). Docdop, amorponubie Mogudpukanuu docdopa, Gusznyueckue u
xumuueckue cBoictBa. Oxcua  ¢ochopa (V) u  docdopnHas xkuciora,
dbu3nYecKre U XMMUYECKUE CBOMCTRA, noyueHue. Mcnonb3zoBanue docdartos B
KaueCTBE MUHEPAJIbHBIX yI00pEHHIA.

O6mass  xapakrtepuctuka osnemMeHToB [VA-rpynmbel.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUS. YTJIEpOAd, alNIOTPOIHBIE
MOJAU(UKALMH, PACIPOCTPAHEHHE B NPHUPOAE, (U3MUECKME M XUMUYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B nmpupoje. Okcuasl yriepoaa,
X (u3nuecKkue W XMMHUYECKHE CBOWCTBA, JICWCTBHME Ha JKMBBIE OPraHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBA3AHHBIE C OKCUIOM
yriepoaa (IV), rumoreza rino0albHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
addexr. YronpHas Kuciaora U €€ CoNM, UX (PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA, MOJy4YeHUE M NpuMeHeHue. KadyecTBeHHas peakuusi Ha KapOoHaT-
noHbl. Mcronb3zoBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O
COEIMHEHUSIX YIiiepoaa (METaH, 3TaH, 3TUJIEH, aleTUJIeH, 3TaHOJ, TJIUUEPHH,
yKCycHasi kuciota). llpupoaHble HCTOYHHMKM — YIIIEBOAOPOAOB  (YroJb,
IPUPOAHBIN ra3, HePTh), TPOIYKTHI UX NEepepadoTKH (OEH3UH), UX POib B OBITY
U NpoMbIILIeHHOCTH. [loHsATHE 0 OMOJIOrMYecKH BaXKHBIX BELIECTBAX: JKUpax,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HHU 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTMHEHHM.

KpeMHuuii, ero ¢usnueckue W XUMHUYECKUE CBOWCTBA, MOJYyYEHUE H
npumenenue. CoequHeHus KpeMHHsi B mipupoje. OOiue mnpeacraBiieHus 00
okcujie kpeMuus (IV) u kpemHueBoi kuciaote. CUIUKATHI, UX UCIOJIH30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeilllne cTpouTeNbHbIE MaTEpPUAIIbI: KEpaAaMUKa,
CTEKJIO, IEMEHT, O€TOH, kene300eToH. [IpobdiiemMbl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue o0Opa3ll0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSTHOM
KHUCIIOTBI, IPOBE/IEHNE KAaU€CTBEHHBIX PEAKIUI Ha XJIOPUI-MOHBI U HAOJIOIEHHE
NPU3HAKOB MX MPOTEKAHHUSA, OTBITHI, OTPAXKAIOMINE (PU3UIECKHE U XUMUYECKHUE
CBOMCTBAa TaJIOr€HOB M HX COEIUHEHHH (BO3MOYKHO MCIOJb30BAHHE
BUJICOMATCPUAIIOB), O3HAKOMIICHHE C 00pa3laMu XJIOpPUIOB (TalOreHHI0B),
O3HAKOMJIEHME C oOpa3umamMu ceppl U €€ COeAUHEHUSMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HaOJIOJIEHHE TMpolecca OOYTIuBaHUA
caxapa IIOJ JACHMCTBHEM KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTHI, H3YYCHHE
XUMHUYECKUX  CBOMCTB  pa30aBIEHHOM CEpPHOM  KHUCJIOTHI, MPOBEJCHUE
KaueCTBEHHOM peakuud Ha Cyab(paT-uOH U HaONIOJEHUE NpHU3HAKA €€
IPOTEKaHMsl, 03HaKOMJIEHUE C (PU3MYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COEIMHEHU (BO3MOJKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OOpa3LaMu



a30THBIX U PoCHOPHBIX yNOOpPEHUH, TOJIydyeHre, COOUpaHue, pacro3HaBaHUE U
U3y4YeHUE CBOICTB aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX PEAKIUH Ha HOH
aMMOHUSL W (GocpaT-MOH U HU3YYEHUE NPHU3HAKOB UX IMPOTEKAHHMS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), H3YYEHHE MOJENEeH KPHUCTAIIMYECKUX
pemi€ToK anMmasa, rpaduta, (QyiepeHa, O3HAKOMIIEHHE C IPOLECCOM
a7CcoOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IpOTHBOra3a, MoJydyeHue, COOMpaHHE, PACIIO3HABAHUE M U3YYEHHE CBOWCTB
YIJEKHUCIOTO Ta3a, MPOBEACHUE KAaYeCTBEHHBIX pEakUuuid Ha KapOoHAT W
CWIMKAT-UOHbl W UW3Y4YEHUE NPHU3HAKOB KX NPOTEKAHHS, O3HAKOMJIEHHE C
OPOAYKUMEN CHJIMKATHOW MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX
3aj1a4 1o TeMe «BakHelue HeMeTaibl U X COETUHEHUS.

MeTtanibl 1 MX COeINHEHUS

OO0miast xapakTepUCTHMKAa XHMHYECKHMX JJIEMEHTOB — METAJJIOB Ha
OCHOBAaHMH UX NoJiokeHusl B [lepnoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaiuioB. MeTranmnnueckas
CBSI3b M METAJUIMYECKAash KPUCTAJUIMYECKASI PEIIETKA. DIEKTPOXUMHUYECKAN Pl
HaIpsOKEHUM MeTauioB. DU3MYECKME W XHMHYECKHE CBOMCTBA METAJUIOB.
O6mume crnocoObl monyyeHuss MmeTtawioB. lloHsTHE O KOppO3MH METALIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBl UMX OT Koppo3ud. CruiaBbel (CTajib, YYTyH,
JTIOpPATIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[[leounpie  Metauibl:  nosioxkeHne B [lepuogmueckoir  cucreme
xuMmudeckux sneMeHToB /. 1. MenaeneeBa, CTpoeHrHE UX aTOMOB, HaXOXKJICHHUE
B npupojae. Pu3znyeckue M XMMUYECKHE CBOMCTBA (HA NpUMEpPE HATpHs U
kanusi). OKcHabl M TUAPOKCHUIBI HATpusl M Kanus. [IpuMeHeHue MenouyHbIX
METAJIOB U UX COEAUHECHUM.

[[lenoyHo3eMenbHbIE MeETaadbl MarHuid M KaJbLUMWA: IIOJIOKCHHE B
[lepnognueckort cucremMe xumudeckux asnemenTtoB J[. M. Menneneesa,
CTPOEHHE UX aTOMOB, HAXOXJEHHUE B mpupoae. Pu3nMuecKkue U XUMUYECKUE
CBOMCTBA MarHusi W Kaubllus. BakHeilimne coeauHeHHs Kajablusa (OKCH,
TUAPOKCHU], coJin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHECHMUS.

AmomuHul: nosoxkeHue B [lepuonnueckoil cucTeMe  XMMHMYECKHX
anemeHntoB J[. M. MenneneeBa, CTpO€HHE aTroMa, HAaxOXKJICHUE B INPUPOJE.
dusnueckue M XUMHUUYECKHUE CBOMCTBAa amtoMuHusA. AmdoTepHble CBOMICTBa
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kene3o: nonoxenne B [leproanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. MennaeneeBa, ctpoeHne atoma, HaxoxJaAeHue B npupone. dusnueckue u
XUMHUUYECKue CcBoOMcTBa xkene3a. Okcuabl, rupokcusibl u conu xenesa (II) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C 00Opa3llaMd METauIOB M CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMH, M3YYEHHE pE3YyJbTAaTOB KOPPO3UH METAUIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBHS OKCHAA
KaJlbUMg U HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
UCCIIEJOBAHNE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS KEJIE3a B KHCIOPOJIE
(BO3MOXXHO HCIOJIb30BAaHUE BUAECOMATEPUATIOB), NPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MAarHUs, KaJblUs, aTIOMUHNS, LINHKA, KeJe3a
(IT) u xenesa (IlI), memu (II), nHaOmogeHWE W OMHCAHUE MPOIECCOB
OKpalllUBaHWsl IUJJAMEHU HWOHAMHU HATpHs, Kajuus U Kaublus (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPHUATIOB), HCCIEIOBaHUE aM(OTEpPHBIX CBOWCTB



TUAPOKCHIA ATIOMUHUSA U THAPOKCHUJIA LIMHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxxHenmme MeTaipl U UX COCUHEHUS.

XHMUA ¥ OKpPY:KaOLIas cpeaa

BemecTBa n Marepuranbsl B OBCEJHEBHOW JKW3HU 4YelOBEKa. be3zomacHoe
UCIIOJIb30BAaHUE BELECTB U XUMUYECKHUX peakluii B ObITy. [lepBas momoiup npu
XUMUYECKUX 0KOTax U OTPABJICHUSX.

XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEeH cpebl (MpeaenbHas JOMmyCTUMAast
KOHIIEHTparusi Bemiect, painee — [IJIK). Ponp xumMum B penieHuu
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumMenm:

u3y4eHue o0pa3loB MaTepHaIOB (CTEKIIO, CIIJIAaBbl METAIIIOB, IOJTUMEPHbBIE
MaTepHaibl).

Meoscnpedmemmnule ceasu

Peanmszanust mexnpeamMeTHbIX CBA3EH NMPU M3YYEHUM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TMOHATUWA, SBISAIOIIMXCS CUCTEMHBIMU Ui OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHaJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, U3MEpPEHUE, MOJIEIb, SBJICHHE, NAPHUKOBBIMI
3 eKT, TEXHOIOTUSI, MAaTEPUAIIBI.

®duzuka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMNbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUN 3apsi, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, O0BEM,
arperaTHO€  COCTOSIHME  BeIleCTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTA/NIMYECKAsl pEelETKa, CIUIaBbl, (U3MYECKHUE BEJIWYUHBI, E€IUHULBI
U3MEPEHUs, KOCMHYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunTes, npixanue, duocdepa, 3IKOCUCTEMA, MUHEPAJIbHBIE
yA00pEeHMsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
N0JIE3HBIE NCKOIIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMDBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHS MPOTrpaMMbl OCHOBHOI'O OOILIEro
0o0pa3oBaHUsl JOCTUTAIOTCA B XOA€ OOYy4YEHHMsS] XMMHUHM B €IUHCTBE Y4eOHOW U
BOCIIUTATENIbHOW  JIEATEIbBHOCTA B  COOTBETCTBUM C  TPAaJAWLUOHHBIMHU
POCCUICKMMHU COLMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU,
OPUHATHIMA B OOILIECTBE MpaBUJIaMU U HOPMaMH IMOBEIEHUS U CHOCOOCTBYIOT
poleccaM CaMOITO3HAaHUS, CAMOPA3BUTHS U COLMAIN3ALUN 00yYaroUIuXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMO TO3UTUBHBIX LIEHHOCTHBIX OpHEHTAlMil U
pacIIMpEHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHMS:

LHEHHOCTHOIO  OTHOLUEHUSI K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAay4HOMY HAcJIe[IMI0, MOHUMAaHUSl 3HAYEHUS XMUMHYECKOU
HAyKU B )KU3HU COBPEMEHHOr0 OOLIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHOU
uH(popmaleil o TMepefoBbIX JOCTHXKEHHMSIX UM OTKPBITHSIX MHUPOBOH H
OTEUECTBEHHOM XUMHUH, 3aUHTEPECOBAHHOCTH B HAYYHbIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

IPEICTAaBICHUS O COIMAIbHBIX HOPMAax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B  KOJUIEKTMBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMO0JIE3HOM, y4eOHOUCCIEeN0BATENbCKOM, TBOPUYECKON U JIPYTrUX
BUJIAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JI€ATEIbHOCTH
IIPU BBIMIOJHEHUHU YYEOHBIX, O3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHUYECKUX
SKCIIEPUMEHTOB,  CO3[JaHUM  Yy4YEOHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O ¥  B3aWUMONOMOIIM B  Mpolecce ATOM  y4eOHOM
JEeSATENbHOCTH, T'OTOBHOCTH OLICHMBATh CBOE IMOBEIEHHE M TOCTYIKH CBOUX
TOBapHILEH ¢ MO3WLKUKA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEIIECTBE U XUMUYECKON peaKklnu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHW M COCTAaBIIAIOIIME
OCHOBY JUJIsl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHSA MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEZIOH, O POJIM XUMUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

NO3HABATEJIbHBIE MOTHBBI, HAIlpaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUN
N0 XUMHHM, HEOOXOJMMBbIC MJisi OOBSICHEHUS HaOJII0IaeMbIX IPOILIECCOB H
SBJICHUM, MMO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATENbCKON KYJbTYpbl, B
TOM YHCJIE HABBIKOB CaMOCTOATENbHONM paldOThl € Y4YE€OHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEpPATypoil, JOCTYIHBIMM  TEXHUYECKUMHU  CpPEJICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JIOO03HATEIBbHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOW M  HCCIEA0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOy4YEHHUS B
JIAJIbHEHIIIEM;

4) popMupOBaHMS KYJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 370POBBI 00pa3 >KW3HHU, OCO3HAHHME MOCIEACTBUN U
HENpPUATHE BPEIHBIX MNPUBBIYEK (YMOTPEOJIEHUS aNKOroJis, HAPKOTHUKOB,



KypeHHs1), HEOOXOOUMOCTH COONIOAEHUS TpaBuil  O€30MaCHOCTH  IpH
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyA0BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY H3YyYECHHIO MPOQPECCUil U TpyAa pa3iHM4HOIO
poJia, YBOXEHUE K TPYAY U pe3ybTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHUCIE
Ha OCHOBE NPHUMEHEHUS MPEIMETHBIX 3HAHUW MO XMMHUU, OCO3HAHHBIN BBIOOP
UHAUBUIYAJIbHOM  TPaeKTOpUHM NPOJOJDKEHUsT 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOLLIECTBEHHBIX UHTEPECOB U
noTpeOHOCTEM, ycHemHod mnpoPecCUOHALHONW JEATEbHOCTU W Pa3BUTHUSA
HEOOXOMMBIX YMEHHI, TOTOBHOCTH aJalTUPOBAThCA B NpOo(hecCHOHATbHOU
cpene;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMSI, TOHUMAaHUE EHHOCTH 310POBOIO
u 0Oe30macHoro ooOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJACHUS
npaBusl O€30MACHOTO TMOBEJICHHUS MpH padoTe C BEIIECTBAMU, a TaKXKe B
CUTYAaLMSIX, YTPOXKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOTYyYaeMble MPU U3YUYEHUU XUMUH, IS
pelmeHns 3a1ad, CBSI3aHHBIX C OKPYXKAWOIIEH NPUPOJHOW CpENoH, Ui
NOBBIIICHNUS YPOBHS 5SKOJIOTMUECKOW KYJbTYPhl, OCO3HAHMS TJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTeHd HX pEelIeHUs I[OCPEACTBOM
METOJ/IOB XMMUH, 3KOJIOTMYECKOI0 MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbLHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYUMbIE IS
dbopMupoBaHUS MHPOBO33PEHHUS OOICHAYyUYHbIC TOHATUSA (3aKOH, TEOpHs,
OPUHIMUI, TUNOTE3a, (aKT, CHCTEMa, MPOLECC, AKCIEPUMEHT M JApYyTroe.),
KOTOpBIE HCIONb3YIOTCA B €CTECTBEHHO-HAyYHBIX YYEOHBIX NpEeIMETax M
NO3BOJISIIOT HAa OCHOBE 3HAHMM M3 3TUX NOpeaMeToB  (HOpMHUPOBATH
NPEACTABICHUE O LEIOCTHOM HAYYHOM KAPTHUHE MHPA, U YHUBEPCAIBHBIC
yuyeOHble JaeicTBUS (TO3HABaTEIbHbIE, KOMMYHHMKATUBHBIE, PETYJIATUBHbIE),
KOTOpbIE O0ecrnedynBaroT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSATEILHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU JI€ATEIbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble Jiornyeckue AeicTBUA:

YMEHUS KCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MIPU OCBOCHHH
3HAHMUI: PACKPBIBATH CMBICII XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIC
PU3HAKH, YCTAHABIIMBATh B3aUMOCBS3b C IPYTUMU MOHSATUSMH ), UCTIOIb30BATh
NOHATHS U1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SBJICHU, BHIOUPATh OCHOBAHUS
U KPUTEpUHM JUIsl KJIACCU(PUKALMM XUMUYECKUX BEUIECTB M XHUMHYECKHX
peaklMii, yCTaHABIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXKIY OOBEKTaMHU
U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
110 aHAJIOTUH), AEJIaTh BBIBOJbI U 3AKIIOUECHMUS;

yMEHUE NPUMEHSTh B IMPOILECCE IO3HAHMS TMOHATUA (IPEIMETHBIE H
METanpeIMETHbIEC), CUMBOJIMYECKUE (3HAKOBBIE) MOJENIM, MCIOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHUMHH MOJIEIbHBIE
IPEICTaBIICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast popmya
U ypaBHEHUE XUMHUYECKOM pEeaKklMH — NP PEIICHUU YYeOHO-IT03HABATEIbHbIX
3aJa4, C Yy4€TOM OTUX MOJEIBHBIX MPEJCTaBICHUN  BBIBIATH WU
XapaKTEepHU30BaTh  CYIIECTBEHHbIE MPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XMMHYECKHUX PpPEAaKUUH, BBIBIATH  OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHbIE CBSI3W M NPOTHUBOpPEYHs B
U3y4YaeMbIX MPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciaenoBarenbcKme 1eiiCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTaBICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAaKXK€ B KauyeCTBE OCHOBBI A1 (OPMHPOBAHUSA THIOTE3bI IO
IIPOBEPKE MPAaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHUU;

IpUOOPETEHHE OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3ALMH U MPOBEAEHUIO
YYEHMUYECKHX SKCIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IpoIllecca,
CaMOCTOATENIbHO MPOrHO3UPOBATH €r0 pe3yibTaT, POopMyIHpOBaTh 0000IIEHUS
Y BBIBOJIbI 10 pe3yJibTaTaM MPOBEAEHHOTO ONBITA, HUCCIIEOBAaHUS, COCTABIATh
OTUET O MPOJIEIAHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BbIOMPATh, aHAJU3UPOBATh W HHTEPHPETUPOBATH MH(OpPMALUIO
pazNuYHBIX BUAOB U (GOPM IMPEACTABICHUS, IMOJIYYaeMYI0 M3 Ppa3HbIX
UCTOYHUKOB (HAy4YHO-NOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHMS,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHUYECKH OLIEHUBAThH
IPOTUBOPEYHBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

yMEHUE NMPUMEHATh Pa3jIn4Hble METOJIbI U 3aIPOCHI IPU MOUCKE U 0TOOpE
uH(pOpPMAaIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUJISl BBIIIOJIHEHHUS
y4eOHBIX U IMO3HABATENIbHBIX 3314 ONPEAEIEHHOTO TUIIA, IPUOOPETEHHE OIbITA
B 00JIaCTU HCIOJNb30BaHUS MH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIIOJIb30BAHUSL PA3IMYHBIX IMOMCKOBBIX
CUCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIBHYI (OPMY MpPEICTABICHUS
uH(pOpMalMi ¥ WJUIIOCTPUPOBATH pEUIaeMble 3aa4d HECIOXKHBIMH CXEMaMH,
quarpaMMaMu, Ipyrumu (popmamu rpauku ¥ KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpoliecce YYEOHOUW U
MCCIIEOBATEIBCKOM NEATEIBHOCTU uH(pOpMaIuIo 0 BIIMSIHUU
IPOMBIIIUIEHHOCTH, CEJIbCKOIO XO34iCTBA M TPAHCIOPTa HA COCTOSIHHE
OKPYXKaroUen MPUPOTHONU CPEIbI.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAIbHbIe YueOHbIe 1eiiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe aAuanora v (Wiau) JUCKYCCUH) IO
CyHIECTBY  00CyXjJaemMoil Tembl, (OpPMYJUPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUSl TPEACTAaBIATh MOJYYEHHbIE pe3yJbTaThl MO3HABATEIbHOM
NESATENbHOCTY B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNlaTh MPE3ECHTALUIO
pe3yibTaTOB BBINOJHEHHUS XHMHUYECKOTO HKCIEpUMEHTa (JabopaToOpHOTO
OTbITA, JTA0OPATOPHON PAOOTHI MO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO
POEKTA);

yMEHUsI y4ye€OHOro COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHON W  HCCIEAOBATENIbCKOM  JIESITEIbHOCTH MpPU  PEIICHHUH
BO3ZHUKAIOLIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uniii  (0OCyXkJeHus, OOMEH MHEHUSMH, «MO3TOBBIE€  IITYPMBD»,
KOOpPJIMHALMSA COBMECTHBIX JICMCTBHUI, OINpEIECICHUE KPUTEPUEB IO OLEHKE
KaueCcTBa BBITIOJTHEHHON PabOThI U JApyTrue).

PerynisiTuBHBIE YHMBepcaJbHbIe y4eOHbIe JeHCTBUSA:

YMEHHUE CAMOCTOSITENIbHO ONPEAENATh UENH ACSITENbHOCTH, IJIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JEeSATENbHOCTb, BEIOMpaTh Hanboee 3PPEeKTUBHBIE CIIOCOOBI PELIEHUST YUEOHBIX
U TO3HABATENbHBIX 33J]a4, CAMOCTOSITEIbHO COCTaBJISATh MJIM KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JEUCTBUM NPHU BBINOJHEHUM 33aJaHUM C y4ETOM



NOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4daeMbIX OOBEKTAaxX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM L€, YMEHHE
UCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCThI, MpeajaraéMble B YCJIOBHHU
3aJIaHUM.

HNPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO 00A3aTEIBHOIO

coJiepKaHus, YCTAaHOBJIEHHOIO JaHHOHM (enepasibHONM pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE O00YYaIOIMMHUCS Hay4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI
neucTBUl, creuudpuyeckue JUisi TpeAMETHOM 00sacTu «XUMHS», BUIBI
NESATENbHOCTHY 1O TOJYYEHHMIO HOBOI'O 3HAHHUA, €ro HMHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX CUTYyalUsX.

K koHuy oOydenust B 8 kJacce npeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacCKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYJIa,
XUMUYECKUHN BJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECH
(oTHOpOIHASI ¥ HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAasT Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJII XMMHYECKOTO DJJIEMEHTa B COCAUHEHMHH,
MOJIIpHBI ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBaHHWE,  COJlb,
ANEKTPOOTPULIATENLHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas peakuus,
KJ1accu(uKanus peakuuii: peakiiMi COEUHEHUs, PEaKIUU Pa3I0KEHHUs,
peakuuy 3aMelleHHs, peakiuu OOMEHa, 3K30- U HSHAOTEPMHUYECKUE
peakiuu, TeroBoi 3ppekT peakiuu, Sapo aTomMa, IEKTPOHHBIN Cloi
aToMa, aToMHas oOpOuTaldb, paJAUyC aroMa, XHUMHYECKas CBS3b,
NOJIApHAsE W HENoJIApHAas KOBAJEHTHas CBsI3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJs BellecTBa (MPOLEHTHas
KOHLIEHTpAaIMsi) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKUX MOHSITHH H
MPUMEHSTH ITH MOHATHSI IPY OMUCAHUU BEIIECTB U X MPEBPAILCHHIA;

e HCIOJb30BaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBJI€HUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

e ONpENeNsATh  BAJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHAapHBIX
COCJIMHEHUSAX, CTENEeHb OKUCJIEHUS DJJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NPUHAICKHOCTh BEIIECTB K ONPEAECNIEHHOMY KIIACCY
COEIMHEHUN MO (popmyliaM, BUJ XUMHUYECKOW CBSI3U (KOBAJIECHTHASI U
WOHHAs) B HEOPIraHUYECKUX COCUHEHUSX;

e packpsiBaTh cMbicn [lepuoamueckoro 3akona [[. M. Mennaeneena:
JIEMOHCTPUPOBATh NOHUMAaHUE MEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX MosioxkeHus B [lepuonnueckont cucreme,
3aKOHOB COXPAHEHHMsI MACChI BEIIECTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTraapo;

e ONUCHIBaTh W Xapakrepu3oBarh TaOauuHyro ¢opmy Ilepuogmueckoii
CUCTEMBl XHMHMUYECKHX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «IJIaBHAs
noarpymnmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)y, mansie
1 OoJIbILIME MEPUO/Ibl, COOTHOCUTh 0003HAUYEHHMSI, KOTOPbIE UMEIOTCS B
tabmuue «llepuoguueckass cucrema xumudeckux sjementoB JI. .
MenzeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COocTaB M 3apsja sjapa, oOlee 4Yucio
AIIEKTPOHOB U PACMPEIECICHUE UX MO JIEKTPOHHBIM CJIOSIM);



K

KJIacCUUIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHE
BEILIECTBA, XUMUUYECKHUE peaKIuu (110 YUCTY U COCTaBY YUaCTBYIOIIUX B
pEaKklUy BEILECTB, [0 TEMIOBOMY 3P QeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IUUHBIX  KJIACCOB,  MOATBEpXkJasi  OMUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT HUX
KQueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
MpEeBpaIIECHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl
BEILLECTB, MAacCOBYIO JIOJK XHMMHYECKOrO0 »3JeMeHTa 1o (dopmyJie
COEJIMHEHHUS, MAacCOBYIO [OJII0 BEIECTBA B pacTBOpE, IPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHUUYECKON peaKkilvi;

MPUMEHSITh OCHOBHBIE OMNEpPAIMU MBICIUTEIBHON JESITEIBHOCTH —
aHaJdu3 U CHUHTE3, CpaBHEHHE, OO0O0O0IIeHHe, CUCTeMaTU3alNIo,
KJIacCU(UKAIMIO, BBISIBIICHUE MPUYMHHO-CJICICTBEHHBIX CBS3EH — JIs
M3YUYCHUSI CBOMCTB BEHIECTB M XUMHYECKUX PEAKIUMA, €CTECTBEHHO-
Hay4YHbl€  METOAbl  TO3HAHMS —  HAOJNIOJICHUE, H3MEpPEHUE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

CIENOBaTh IMpaBWUjaM  TMOJb30BAHHUS XMMHUYECKOM TMOCYJIOM H
7a00opaTOpHBIM 00OpPYJOBAaHHUEM, a TakKe IpaBWiiaM oOOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU IO BBIIOJIHEHUIO
Ja00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOpPOJAa U KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATH U MPOBOJAUTH XUMUUYECKUE DKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB WIEJNOYEH W  KHUCIOT C IOMOLIBIO
WHIUKATOPOB (JaKMycC, (peHoJIPTaIenH, METUIOPAHXK U JIpyTHUe).

KOHILly oOydeHus B 9 kJiacce NpeaMETHbIE PE3yJibTaTbl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD y 00YYaIOLIUXCS YMCHHIL:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATUH: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTD, CTENEHD
OKHUCJICHUS, XUMHUYECKas pEaKuus, XHMHYECKas CBs3b, TEIIOBON
ahdext peakuuu, MOIb, MOJSPHBIM 00BEM, PaCTBOP, SIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, FJIEKTPOJUTUYECKAs TUCCOLUMALNSA, PEAKIIMM UOHHOIO
oOMEeHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECUE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKLUU,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, amM(OTEpHOCTb, XUMHUUYECKasi CBI3b (KOBaJEHTHas,
WMOHHAs, METa/UINYecKas), KpUCTANIMYEeCKas pelmeéTka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEaKlUHUH, MPeAeSIbHO
nonyctumas koHuentpauus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHUYECKHX IOHATHH U
MPUMEHSTH ITH MOHATHSI IPU OMMCAHUM BEIIECTB U X MPEBPAILCHHUI;
UCIIOJIb30BaTh XHMMHUYECKYIO CHMBOJIMKY I COCTaBICHHS (opmyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

ONpENENSTh BAJIEHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COCAMHEHUAX PA3IUYHOIO COCTABA, INPHUHAIICKHOCTH
BEILLECTB K OMNpPEACIIEHHOMY KJIacCy COEAUMHEHUH Mo QopMynam, BUJ
XUMUYECKOM CBSI3M (KOBAJIEHTHAsl, WMOHHAsg, METaJUIMYecKasi) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsii HOHA 0 XUMHUYECKOr (Gopmyiie,
XapakTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHCHHM,
THUI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIICCTRA;

packpeiBath cmbich I[lepuogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPHUPOBATh €r0 TOHWMMAaHHWE: OMHUCHIBATH W XapaKTEePU30BaTh
tabmmunyto Gopmy Ileprogndeckoit CHCTEMBI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATHUS «rJlaBHas noArpynna (A-rpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», mansie U OOJBIINE MNEPHUOJIbI, COOTHOCUTH
0003HauYeHUSI, KOTOpbIE HUMEIOTCA B TMEPUOAMYECKOM Tabiuie, ¢
YHUCIIOBBIMH  XapPAKTEPUCTHKAMU CTPOCHHUS aTOMOB XWMHUYECKHX
AJIEMEHTOB (CocTaB M 3apsj sjpa, oOIlee YUCIO HJIEKTPOHOB U
pacrpefielieHue HUX IO JJIEKTPOHHBIM CJIO0sIM), OOBICHSTH OOIIME
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCAMHCHUH B
npeaenax MajblX TMEPHOJOB U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCu(UIMPOBaTh  XMMHYECKHE  DJIEMEHTBI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peakluy BEUIECTB, MO TEIUIOBOMY 3((EKTy, N0 U3MEHEHHIO CTENEHEN
OKHUCJICHUS] XUMHYECKHUX JICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKUE U creUPUIESCKUE XUMHUUYECKUE
CBOMCTBA TPOCTBIX M CJOXKHBIX BEIIECTB, TOJTBEPKIasl OMUCAHUE
pUMEPAMH MOJICKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIU;

COCTaBJIATb YPAaBHEHUS BJIEKTPOJUTUYECKON JUCCOLMALMU KHUCIOT,
HIEJ0YEd W COJIEH, IOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUS PEAKLIHN
WOHHOTO  OOMEHa, YpaBHGHHMsI  pEaKIMii,  IMOATBEPKIAIOIINX
CYIIIECTBOBAHUE TCHETHUYECKOW CBS3M MEXK]y BEIIECTBAMH Pa3TUIHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTHh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABIJICHHSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKUuid;
MPOTHO3UPOBATh CBOMCTBA BEMIECCTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX IPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MacChl
BEILECTB, MAacCOBYIO JIOJK XHMMHUYECKOrO0 »3JeMeHTa 1o (dopmyJie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIIECTBA B pacTBOpE, IPOBOJIUTH
pacd€Thl IO YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBWJia  TOJb30BaHUS ~ XMMHUYECKOM  MOCYIOd U
7a00paTOpHBIM O0OpPYJIOBAaHUEM, a TaKXKe MpaBuja OOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TI0 BBITOJTHCHHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO IMOJIYYEHHUI0O U COOHUPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIIUH, TOJATBEPIKIAIOIINE KAYeCTBCHHBIM COCTaB
pPa3IUYHBIX BEIICCTB: PACMO3HABaTh OMBITHBIM MYTEM  XJIOPHU-,
OpoMuna-, wuoaua-, kapobonar-, docdar-, cwimkar-, cyiabdar-,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB;
MPUMEHSTh OCHOBHBIC OIEpPAllUd MBICIIUTEILHON JIEITeTbHOCTH —
aHaJau3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CUCTeMaTU3aINIO,
BBISIBJICHUE TIPUYNHHO-CJICJICTBEHHBIX CBSI3CH — JJI M3YUYCHUSI CBOMCTB
BCIIECTB M XUMUYECKUX PpEaKIMii, eCTECTBCHHO-HAyYHBIC METObI



NO3HaHUs — HAOJIOJIEHUE, U3MEPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT
(peasbHbBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoaunvecTBo yacos
Ne DJIeKTPOHHBIE (HH(ppPOBbIE)
pas3ieoB U TeEM KonrpoJbubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmel padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHUSI 5 ) bubmuoreka [JOK
) U IIPaKTUYECKON https://m.edsoo.ru/7f41837¢c
NesITeIbHOCTH YeJIOBEKa
12 BemrectBa 1 xXuMu4deckue 15 i bubnuoreka [JOK
’ peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3jen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
)1 Boznyx. Kucnopoa. 6 bu6muoteka [IOK
’ [Tonsatue 06 oxcumax https://m.edsoo.ru/7f41837¢
29 Bomopon.Ilonsitue o g 1 but6mmoreka [JOK
’ KHCIIOTaX U COMNAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. 5 { | bub6mmoreka [IOK
’ [TonsiTe 06 OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1acChl
bubnuoreka [JOK
24 HEOpPraHUYECKUX 11 1 1

COE€TUHEHUN

https://m.edsoo.ru/7f41837¢




Hroro no pazaeny 30

Paznen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB . . MenneneeBa. CTpoenne aToMoOB.
Xumnueckas cBsi3b. OKHCJINTETHLHO-BOCCTAHOBHUTEIbHbBIE PC€aKIuu

[Tepuoanueckuii 3aK0H U

[Tepuoanueckas cucrema
bub6nuoreka [IOK

3.1
XUMITHECIIX STEMEHTOB 7 https://m.edsoo.ru/7f41837¢

1. 1. MeHnneneena.

Crtpoenue atoma

XuUMH4eckas CBA3b.

10 OKHCIIUTEIBHO- g i bubnuoreka [JOK
BOCCTAaHOBHUTEIILHBIC https://m.edsoo.ru/7f41837¢c
peakuuu

Hroro no pasaeny 15 Eﬁfﬂ?ﬁ:ﬁgﬁgmgm
Pe3epBHOE Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 5




9 KUIIACC

HanmenoBanue KoauvecTBo yacos
Ne duekTpoHHbIe (LM pPOBbHIE)
pa3iejioB U TeM KonTtpoibHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpaMmMbl padoThI padoThI
Pasnen 1. BemecTtBo 1 XMMHU4ecKHe peaKIuU
IToBTOpEHUE U
11 yriyOseHue 3HaHUH 5 { bu6mmoreka [IOK
’ OCHOBHBIX Pa3/IeJIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LIOK
’ p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKIINn
DNEeKTpOoNUTUYECKAS
13 JTUCCOITAAITHSI. g i 1 bubmuoreka [JOK
’ XUMHYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazneny 17

Pa3nea 2. HeMeTa/JIbI 1 UX COeAMHEHUS

OO1as xapakTepucTUKa

2.1 XUMHUYECKHX HJIEMEHTOB 4 1 bubmmoreka LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
2.2 OO6m1ast XxapakTepUCTUKA 6 bubmuoteka [JOK

XUMHUYECKUX IJIEMEHTOB
VIA-rpynnel. Cepa u eé

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




COCTMHEHHUS
OOm1ast xapaKTepUCTHKA
’3 XAMHYECKHX DJICMEHTOB . bu6nuoreka [JOK
' VA-rpynmsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTUHCHHUS
OO01mas xapakTepucTuKa
XUMHUYECKHX AJICMEHTOB Eubs LIOK
nOIMoTeKa
2.4 IVA- %
rp}:HHH riepont 8 https://m.edsoo.ru/7f41a636
KpEMHUI 1 UX
COCIUHEHUS
Uroro mo pazneny 25
Paznen 3. Merajuiibl U MX COeIMHEHMSI
31 OO01ue cBo¥icTBa 4 bu6mmoreka [IOK
’ METAJLIOB https://m.edsoo.ru/7f41a636
39 Bakneiiie mMeTaibl U 16 bu6mmoreka [IOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus n okpy:kapmias cpeia
41 BemecTsa u maTepuaisl B 3 bubnunoreka LIOK
' JKU3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesenBHOE BDEMS 3 but6mmoreka [JOK
p P https://m.edsoo.ru/7f41a636




OBHLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
N KosnuecTBO 4acoB JIeKTPOHHbIE
; Nara uudposbie
n/ Tema ypoka KoHnTpoJabHbie IIpakTu4yeckue
Bcero H3ydeHust o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypchbl
[Ipenmer xumuu. Pons xumuu B
KW3HU yenoBeka. Tema u 1 bubmmorexa LIOK
' https://m.edsoo.ru/ff0d210c
BEILIECTBA
[lonsTe 0 MeTOIaX MO3HAHUS B ! bubmuorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227¢
[TpaxTrueckas padota Ne 1
«IIpaBmia paboThI B
1a00paTOPHUH U IPUEMBI 1 bubmmoreia LIOK
patop P https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ JJabopaTopHBIM
000pyI0BaHUEMY
YucTele BellecTBa U CMECH. | bubmuoreka [JOK
Crioco0bl pazaeneHus cmecei https://m.edsoo.ru/ff0d26¢ca
[IpakTrueckast padbora Ne 2
«Paznenenue cmeceit (Ha ! bubnmoreka [JOK
IIPUMEPE OYUCTKHU IIOBAPEHHOU https://m.edsoo.ru/ff0d28c8
COJIN)»
ATOMBI U MOJIEKYJIbI 1 bubnroreia LIOK
Y https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHE DJIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK




(CUMBOJIBI) XUMUYECKUX

https://m.edsoo.ru/ff0d2be8

DJIEMEHTOB
8 IIpocThle 1 c1OKHBIE BEMIECTBA bubmorexa LHOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MONEKYIISIPHOE YUEHHE bubnmorexa [OK
yAp y https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa
10 BelecTs. XuMudeckas bu6morexa [JOK
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKUX DJIEMEHTOB
OTHOCHUTENLHAS aTOMHAsA
11 Macca. OTHOCHUTENLHAS bubnmorexa [TOK
’ https://m.edsoo.ru/ff0d323¢
MOJIEKYJIIpHAs Macca
12 MaccoBasi 107151 XUMHUYECKOTO bubmuoreka [IOK
3JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemiectBa. MoJib. bubmuoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NUECKUE U XUMUYECKNE bu6mmoreka [JOK
SIBIICHUSA. XUMHUYECKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnosus
15 NPOTEKAaHUI XUMHUYECKUX bubnmorexa [TOK
p i https://m.edsoo.ru/ff0d3al6
peakuuii
3aKoH COXpaHEHUsI MaCChl
16 BemiecTB. XUMHYECKHUE bubmorexa LHOK
HHIECTB: https:/m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 BrruncieHus Koam4ecTna, bu6morexa [JOK




MaccChl BEIECTBA 110
ypaBHeHI/IﬂM XUMHUYCCKUX
peakuuii

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMuaecKux
peakuuii (coeAMHEeHus,

Bbu6moreka [JOK

18
PAa3J0KEHUS, 3aMEIECHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoOMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o01eHrne u bubmmorexa LIOK
. AHCT HUI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3ALIMS 3HAHUU
Konrponsnas padora Nel mo
20 Teme «BelecTBa 1 XUMHUYECKUE Bubmmorexa [JOK
H https://m.edsoo.ru/ff0d4290
peakuum»
Bo3nyx — cmecsk razos. Cocrtas
21 Bo3ayxa. Kuciopon — anemenr bubnmorexa LOK
Ayxa. PO https://m.edsoo.ru/ff0d448¢
1 npocToe BemiectBo. O30H
dusznyecKne 1 XUMUYECKHE
” CBOICTBaA KHCIOpOaa (peaKiuu bubnuorexa [JOK
OKucJeHus, TopeHue). [lonarue https://m.edsoo.ru/ff0d4614
00 okcumax
CriocoObl ToJTy4eHHS
” KHCJIOpOJia B JabopaTopuu 1 bubnuorexa [JOK
MIPOMBILIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
24 TennoBoii 3¢ ekt xumMuueckon bubnuoreka [JOK

pCaKknuun, MOHATHUEC O
TCPMOXUMHNYCCKOM YPABHCHHH,

https://m.edsoo.ru/ff0d4790




9K30- 1 SHAOTCPMHUYCCKUX

peaKIusIx
Tomnmuso (He(hTh, yroiab 1
25 METaH) 32(1r g)sHe:He BO3/yXa bubmmorexa LIOK
- Jarp yxa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €T0 MPEeOTBPAILICHHS
IIpaktuyeckas padora Ne 3 no
26 teme «llomydyenue u cobupanue bubnuoreka IIOK
KHCJIOPOJa, U3yYEHHUE €TI0 https://m.edsoo.ru/ff0d4ae2
CBOWCTBY
Bonopon — anemeHT u npoctoe
27 BE necl:)ﬂfo Haxoxaenne 113) bubmorexa HOK
m ’ A https://m.edsoo.ru/ff0d4dd0
IpUpoIe
duznveckre U XUMHUECKHe
28 CBOICTBA BOJOPOJIa bubmorexa [OK
AOPOAA. https://m.edsoo.ru/ff0d4ddo
[Ipumenenue Bogopona
bu6mmoreka [JOK
29| HomsTie o KHCIOTAX 1 comX https:/m.edsoo.ru/ff0d50d2
30 Crioco0sI onTydeHust BOAOpoaa bu6mmoreka [JOK
B JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTrueckas pa6ora Ne 4 o
31 teme «[lonmydyenue u cobupanue bubnmoreka [JOK
BOAOPOJA, U3YUEHUE €T0 https://m.edsoo.ru/ff0d4{42
CBOWCTBY
1 Monsipablit 00BEM razoB. 3aKOH bubnuoreka LIOK
ABorazipo https://m.edsoo.ru/ff0d542¢
33 Breruucnenus o0béma, bubmuoreka [JOK




KOJIMYECTBA BEIECTBA ras3a I1o
€ro U3BECTHOMY KOJIUYECTBY
BEIIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brrunciienust 00,EMOB ra30B 1O
YPaBHEHUIO PEAKIIMKU Ha OCHOBE

Bbu6moreka [JOK

34
3aKOHAa 00BEMHBIX OTHOIIEHUHN https://m.edsoo.ru/ff0d5708
rasoB
15 DOu3nUecKue U XUMHUYSCKHE bu6mmoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsiTue bubnuoreka [JOK
00 MHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTenb.
Hacrimenusie n
37 HEHAaCBIIIEHHBIE PACTBOPEI bubmmorexa TIOK
H PacTeopeL https:/m.eds0o.ru/fl0d5b40
MaccoBas J10J1s BEIIecTBa B
pacTBope
[IpakTrueckast pabora Ne 5 o
teme «IIpuroroBneHue
38 aCTBOPOB C ONPEACIEHHON bubmorexa HOK
P p . ? o https://m.edsoo.ru/ff0d5eba
MaccoBO# goneit
pPacTBOPEHHOTO BEIICCTBAY
KonTponbnas padora Ne2 no
39 TeMme «Kucnopon. Bomopo bubnmorexa [OK
PO BOAOPOL. https://m.edsoo.ru/ff0d6342
Bonma»
40 OKcHIBI: COCTaB, bu6morexa [JOK

Kiaccuukaiys, HOMEHKIATypa

https://m.edsoo.ru/ff0d664e




[Tonyuenue n XuUMUIECKHE
CBOMCTBA KUCIIOTHEIX,

bu6mmoreka [JOK

41
OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcCHOBaHUSA: COCTaB, bubmuoreka [JOK
KJ1accu(uKanus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuyenue u xummudeckue bubnuoreka IIOK
CBOWCTBA OCHOBAaHMI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, bubmuorexa [JOK
KJaccu(uKaIus, HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuyenue n xuMuueckue bubnuorexa [JOK
CBOMCTBA KUCIJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIOCOObI bubnmoreka [JOK
MOJIYYEHUS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTrueckas padorta Ne 6.

Pemrenue skciepuMeHTaATbHBIX
47 3aga4 1o reMe «OCHOBHEIE Bubmiorexa HOK
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTAaHUYECKUX
COETUHEHUI)
['eneTnueckas CBA3b MEXKIY
bu6morexa [JOK
48 KJlJacCaMHM HEOPTraHMYECKHUX
. https://m.edsoo.ru/00ad9a50
COCTMHECHU
49 O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK

3HAHUU

https://m.edsoo.ru/00ad9cb2




KonTponbnas pabora Ne3 no

bu6mmoreka [JOK

50 teme "OCHOBHBIE KJIaCChI
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCAMHEHUN
IIepBbie ONBITKH
KIJIACCU(PUKAIIUU XUMUICCKUX bubnmoreka [[OK
51
anemeHTOB. [IoHsATHE O rpynmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJICMEHTOB
[Tepuoanueckuii 3aK0H U
59 IIepnonnueckas cucrema bubnuoreka LIOK
XUMUYECKUX deMeHToB /1. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 Ilepuonsl, Tpynmbl, TOATPYIIIBI buGmotera [TOK
PHOJBL TPY - OATPY https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. CoctaB bubnuoreka [JOK
aTOMHBIX saep. M30Tonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3J1eKTPOHHBIX
55 000JI0YeK aTOMOB 3JICMEHTOB bubmuorexa [JOK
[Tepuoanueckoi cucremst /. 1. https://m.edsoo.ru/00ada6bc
MenpneneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKCHHUIO B bubmuorexa [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
57 3nauenue [lepuoandeckoro bu6mmoreka [{OK

3aKOHa I Pa3BUTHUS HAYKH U
npaktuku. J[. 1. MenaeneeB —

https://m.edsoo.ru/00ada96e




Y4E€HBIN, TEJAror U rpakIaHuH

DNeKTPOOTPUIIATEIHHOCTD bubnuoreka [IOK
58 1
aTOMOB XMMHUYECKHUX SJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
41
>9 OHHAA XUMIicckas CBA3b 1 https://m.edsoo.ru/00adac34
60 KoBaneHnrtHas nosspHas 1 bubnuoreka LIOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossipHast I bubnuoreka [JOK
XHMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 Creners okucieHH 1 https://m.edsoo.ru/00adae28
63 OKHCIIHTEIBHO- 1 bubnuorexa [JOK
BOCCTAaHOBUTEJIBHBIE pEAKIINU https://m.edsoo.ru/00adb076
but6mmoreka [JOK
64 OKUCIUTEIN U BOCCTAHOBUTEITH 1 hitps-//m.edsoo.r/00adb076
Konrponsnas padora Ne4 o
65 TeMe «CTpoeHne aToMa 1 bubmorexa [OK
P ' https://m.edsoo.ru/00adb486
XHUMHUYECKas! CBA3bY
66 PesepBHbIit ypok. O60061eHNE ! bubnuorexa [JOK
U cUCTEMaTH3allus 3HaHuH https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O600611eHNE ! bubnuoreka [IOK
U cUCTeEMAaTH3allus 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O600611eH1E | bubnuoreka LIOK
M CHCTEeMAaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

N KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
o
Mara uudposbie
n/ Tema ypoka KonTpoJbubie IIpakTHyeckne
Bcero U3yYeHUst oOpa3oBaTe/ibHbIE
n padoThI padoThI
pecypcbl
[Ieproanueckuit 3aK0H.
1 IIepuonnueckas cucrema 1 bubnuoreka LIOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adb59e
. 1. MenneneeBa
3aKOHOMEPHOCTH B
) W3MCHECHHHU CBONCTB ! bubmuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus n
3 HOMEHKJIaTypa 1 bubmmoreia LIOK
P https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BELIECTB
Bunn XuMH4Yeckou CBSI3U
4 Y TUIBI KPUCTATUTMYECKUX 1 bubnroreka LIOK
. p https://m.edsoo.ru/00adbac6
peLEToK
Konrpomnsnas padora Nel
o teme «IloBropenue u
5 yriayOseHue 3HaHul 1 1
OCHOBHBIX Pa3JIEJIOB Kypca
8 Kiacca»
6 Knaccudukanus 1 bubnmoreka [JOK
XUMHUYECKUX PEAKIUH 110 https://m.edsoo.ru/00adbcb0




Pa3IMYHBIM ITPHU3HAKaAM

[TonsTE 0 ckOpoCTH
XUMHUUYECKON PEAKIINH.

bu6mmoreka [JOK

7
IlousTiie 0 TOMOT€HHBIX B https://m.edsoo.ru/00adbe9a
TETePOreHHBIX PEAKIUAX
[ToHsiTHE O XUMUYECKOM
paBHOBecuu. DaKTOPHI,

g BIIUSIIOLINE Ha CKOPOCTh bubnuoreka LIOK
XUMHUYECKON peakiuu u https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMUYECKOTO
paBHOBECHs
OKucIuTeILHO-

9 BOCCTAaHOBUTEJIbHbIC bubmorera [JOK

https://m.edsoo.ru/00adcade
peakuuu
Teopus

10 AIEKTPOTUTHYECKON bubnuoreka [IOK
nucconuanuu. CUIbHEBIE U https://m.edsoo.ru/00adcd68
Cl1a0bIe AMEKTPOIUTHI

1 HNonHble ypaBHEHHUS bubmuorexa [JOK
peaxkuui https://m.edsoo.ru/00add448
XHWUMUYECKUE CBOMCTBA
KHCJIOT U OCHOBaHHUH B

12 CBETE IPEACTABICHUNA 00 bubmmorexa LHOK

P N https://m.edsoo.ru/00add5d8
ANEKTPOTUTHIECKON
JHACCOIAAIUN
13 XHUMUYECKHUE CBOMCTBA bu6mmoreka [{OK




COJIEH B CBETE
npeJCTaBIeHUN 00

https://m.edsoo.ru/00add8b2

AIEKTPOITUTUYECKON
JTUCCOTIHAITIHT

14 [TonsiTue o ruaponuse bubnuoreka LIOK
cojen https://m.edsoo.ru/00add9d4

15 O0600mIcHuE 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHu https://m.edsoo.ru/00addd12
[TpakTrueckas pabota Ne

16 1. «Pemenue bu6mmoreka [{OK
JKCIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a7a9»
KonTponbnas padota No2
0 TeMe

17 «DJIEKTPOIUTHYECKAS bubnuoreka [JOK
JIUCCOLMALIHS. https://m.edsoo.ru/00addec
XUMHUYECKUE PEaKiy B
pacTBopax»
OO6mrast xapaKTepuCTHUKA

13 rajJjoreHOB. XUMHUYECKHE bu6mmoreka [JOK
CBOICTBA Ha MPUMEPE https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBoaopoa. ConsiHas

19 KHCJI0Ta, XHMHUYICCKHUE bu6mmoreka [JOK

CBOMCTBA, MOJIyYCHHE,
MIpUMEHEHNE

https://m.edsoo.ru/00adel104




[IpaxTrueckas padborta Ne

20 2 no teme «Ilomydenue bubnuorexa [JOK
COJITHOM KHCJIOTHI, https://m.edsoo.ru/00ade348
H3y4YEHHUE €€ CBOMCTBY»

Beruucnenus no

21 YPaBHEHUSAM XUMHUECKUX bubnuoreka LIOK
peaKkuui, eciii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

) OO6m1ast xapakTepucTUKa bubnuoreka [JOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie
Moau(UKaIK Cephl.

73 Haxoxnenue cepol u eé bubnuoreka [JOK
COCIMHEHU B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOWCTBA
cepbl
CepoBonopoJi, CTpoeHue,

24 (bHIIS)I/I‘IeCKEe u ’ bubmorexa LHOK

. https://m.edsoo.ru/00ade802
XUMUYECKHE CBOWCTBA
Oxcunppl cepsl. CepHas

’5 KHCIJIOTa, GU3HUIECKHUE 1 bubnuoreka [IOK
XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE

26 XHWMHUYECKHUE pEeaKIUH, bubnuoreka [JOK

JICKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO CII0c00a
TIOJTYYCHHUSI CEPHOU

https://m.edsoo.ru/00adec8a




KHCJIOTHI. XUMHUYIECKOE
3arps3HEHUE
OKpY>Karolleu cpeibl
COEIMHEHUSIMU CEPBI

Brluncienne MaccoBoit

27 OJIA BBIXOJIa TTPOTYKTA bubmorexa LHOK
A Ala POty https://m.edsoo.ru/00adec8a
peakiuu
OO1mas xapakTepucTUKa
3J€MEHTOB V A-TpyNIIbI.
28 A30T, pacn OCTFEI}—IIeHHe B bubmorexa HOK
,» paclpocCTp https://m.edsoo.ru/00adeea6
npupoze, Gu3nIecKue u
XHMHUYECKHE CBOMCTBA
AMmMuak, ero uznueckue
29 U XUMHUYECKHE CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/00adf004
MOJIyYEHUE U IPUMEHEHHE
[TpakTrueckas pabota Ne
30 3 o teme «llomyuenue bubnuoreka [JOK
aMMUaKa, U3y4YEeHUE ero https://m.edsoo.ru/00adf180
CBOMCTBY»
A30THas KuCJoTa, e€
31 (dbuzndeckue u bubmorexa TIOK
. https://m.edsoo.ru/00adf306
XUMHUYECKHE CBOMCTBA
32 Hcnonb3oBaHue HUTPATOB bubmuorexa [JOK

Y COJIE aMMOHHUS B
KauecTBE MUHEPATbHBIX
ynoOpenuii. XuMu4deckoe
3arpsisHEHNE

https://m.edsoo.ru/00adf518




OKpY>Karolleu cpeibl
COEIMHEHUSIMH a30Ta

dochop. Oxeun pochopa
(V) u dochopnas

Bbu6morexa [JOK

33 KuciotTa, (bmﬂqeflme 1 https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA,
MOJTyYeHUE
Hcnonb3oBanue pocdaron
B KaUECTBE MUHEPAITBHBIX
34 ynoopenuii. 3arpsisHeHne bubmmorexa [JOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHON CpeIbI
dbocharamu
Yraepon,

35 pacnpocTpaHEHHE B bubnuoreka IIOK
npupoze, Gpuzndeckue u https://m.edsoo.ru/00adfd9¢c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux
¢buznueckue u

36 XHMHUYECKHE CBOWCTBA. bubmuorexa [JOK
DKOJIOTHYECKHUe https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcunom yriepona (IV)

37 VronbHas KUcIoTa U e bubmuorexa [JOK
COJIN https://m.edsoo.ru/00ae006¢c

38 [TpakTuueckas pabota Ne bubmuoreka [JOK

4 no teme "llomyuenue
YTJIEKUCIIOTO Ta3a.

https://m.edsoo.ru/00ae027¢




KauecTBennas peakuus Ha
kapOoHaT-uoH"

HepBOHa‘-IaHBHBIe IIOHATHUA
00 OpraHUYECKUX

bubmuoreka [IOK

39 BEIIECTBAaxX KakK O https://m.edsoo.ru/00ac054¢
COCIMHEHMSIX yTIIepo/ia

40 Kpemuuii u ero bubnuoreka IIOK
COCIUHCHUS https://m.edsoo.ru/00ac080a
[TpakTrueckas pabota Ne
5. Pemienue

A1 AKCIIEPUMEHTAJIbHBIX bubmuoteka [JOK
3aJ1a4 110 TeME https://m.edsoo.ru/00ae0bf2
«BaxHeinme HeMeTalIbl
U UX COCIUHCHHUS
Konrponbnas padora Ne3

4 mo Teme «Bakneiiue bubnuorexa [JOK
HEMeTaJUIbl U UX https://m.edsoo.ru/00ae0el8
COCMHEHUS
OO6mras xapakTepucTruKa
XUMHUUYECKUX 3JIEMEHTOB
— METaJUIOB.

13 Mertannuueckast CBSI3b U bu6mmoreka [JOK
MeTaJJInyecKas https://m.edsoo.ru/00ae103e
KpUCTaJUIMUecKas
pemérka. Pusnyeckue
CBOICTBa METAJJIOB

44 XUMHUYECKHE CBOMCTBA bubmuoreka [JOK




METaJlIOB.
DNEeKTPOXUMHUECKUH PsiT
HaNnpsHKEHUH METAIIIOB

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

OO0me crioco0nl
HOJ'Iy‘IeHI/IH MCTAJIJIOB.
CHJ'IaBI)I. BI)IT-II/ICJ'ICHI/IX 10

45 ABHCHUSM XHUMHUYCCKHUX bubmorexa HOK
yp . https://m.edsoo.ru/00ael 156
peaKIuii, eCIu OJIUH U3
pEareHTOB COJEPKUT
MpUMECH
46 [TonsTHE O KOPpPO3UU bubnuoreka [JOK
METAJIJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47
IHesoqEie MeTanbI https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ TUIPOKCUABI bubnmoreka [JOK
HATPUS U KAJIUS https://m.edsoo.ru/00ae14b2
lenoyno3eMeabHbIC
49 METAJUIbI — KAJIbITUNA U bubmorexa LOK
. H https://m.edsoo.ru/00ael5e8
MarHui
50 Baxneiie coeuHeHUs bu6mmoreka [JOK
KallbIUA https://m.edsoo.ru/00ael5e8
51 O0600meHue u
cucTeMaTu3alus 3HaHU
57 JKEcTKoCTh BOJEI U bu6mmoreka [JOK
CrocoObI €€ yCTpaHESHHS https://m.edsoo.ru/00ae1886
53 [TpakTudeckast paborta No bubnmoreka [JOK




6 o teme "JKECTKOCTE
BOJBI U METOOBI €€

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

ycTpaHeHus"
bu6mmoreka [JOK
4 A i
> JTEOMUHIH https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOMCTBA bubnuoreka LIOK
55
OKCHJa U THAPOKCHIA https://m.edsoo.ru/00aelc64
Bbu6moreka [JOK
XK
>6 e1eso https://m.edsoo.ru/00ae1d86
OKcHabl, THAPOKCUJIBI U
57 coyn )jlcene%il I()H) u fllceneza bubmmorexa [JOK
https://m.edsoo.ru/00ae35¢6
(I10)
58 O6006mieHne u
cUCTeMaTHu3alys 3HaHUM
[IpakTtuyeckas padora Ne
7. Pemienue
59 SKCIEPUMEHTAIbHBIX bubnuoreka [IOK
3a]1a4 110 TeMe https://m.edsoo.ru/00ae3de8
«Baxueinme MeTasibl U
UX COCIUHEHUS
60 Beruncnenus no bubmuoreka [JOK

YPaBHEHUSIM XUMUYECKUX
peakiuii, eciu OJIUH U3
peareHToB JlaH B U30BITKE
WJIU COJIEP>KUT MPUMECH.
Brruncienus maccopoit
JI0JIA BBIXOJIa TPOJTYKTa

https://m.edsoo.ru/00ael1750




peakiuu
61 O6o06menue u i
cUCTeMaTHu3alys 3HaHUM
Konrponsnas padora Ned
6 no teme «Baxueiiue 1
METAJLJIbI U UX
COCIMHEHUS
BemiecTBa u maTepuaisl B
63 noscl:e HEBHOM )KIf?»HI/I 1 bubmmorexa I[JOK
a https://m.edsoo.ru/00ae3f50
YyesjoBeKa
64 XHUMHUYECKOE 3arpsI3HEHUE 1 bubnuorexa [JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Pons xumuum B permenun ) bubnuoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
PesepBHBIi ypoOK.
66 0602 eHI/IeyII/: 1 Bubamorexa [OK
B . https://m.edsoo.ru/00ac0d0a
CHUCTEeMaTH3aIis 3HaHUH
PesepBHBIiT ypoOK.
67 0605 eHI/IeyE 1 bubmmorexa [JOK
Hl . https://m.edsoo.ru/00adb33c¢
cHUCTeMaTHu3aIis 3HaHUHI
PesepBHBIiT ypoOK.
68 O60§ eHHeyE 1 bubmmorexa [JOK
B . https://m.edsoo.ru/00ad9cb2
cHucTeMaTHu3aIs 3HaHUI
OBUIEE KOJIMYECTBO 68
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
» Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxknonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

* Xumus, 9 knacc/ 'abpuensu O.C., Octpoymos U.I'., Cnankos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOJUYECKUE MATEPUAJIBI JJISA YUUTEJIS

Bapassa H.D Xumus B cxemax u tabnuiax. - M.: 9kemo, 2014

Xumus B Tabnunax u cxemax. Mzmanue 2. Cn6, OO0 Bukropus mitoc, 2013
Hoponbskun B.H. Xumus. OI'D - 2023. Tematuueckuit TpeHUHT.131aT€IBCTBO
Jlernon

HoponbkuH B.H. Xumus. OI'D - 2023. 30 BapuanToB . U3narenscTBo Jlernon

IHHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://m.edsoo.ru/ff0d210c



Hpuiaoxenune k PIT OO0
®opMmbl yuéTa padodeil mporpaMmMbl BOCIIUTAHUSA
B pa0oueil mporpamMMe 1o XMuMHHU

Pabouas nporpamma Bocimranust MbOY OOII Ne 2 r. KoBpoBa peanusyercs B
TOM YHCJIC U Yepe3 HCIOIb30BaHNE BOCTIUTATEIILHOTO MMOTEHITMAIa YPOKOB XUMUHU. JTa
paboTa ocyiiecTBiIsIeTCs B cleAyomux Gopmax:

v

IIPUBJICYEHNE BHUMAHHUS LIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha
ypoKax SIBJCHUH 4Yepe3 CO3JaHHe CIELUAIbHBIX TEeMaTHUECKUX TIPYMIOBBIX U
WH/IMBUAYAIBHBIX TPOEKTOB, TPOBEJCHUE HAYyYHO-NIPAKTUYECKOH KOH(e-
peHLuH, KOHpEepeHIMH B paMKax JIHsS KkpaeBeaeHUs, MHUIMMPOBAHUE WU MOJ-
JIep’KKa MCCIIE0BaTENbCKON AEATEIbHOCTH IKOJIBHUKOB B paMKax peaau3aluu
UMM MHIUBUIYaJIbHBIX M TPYHIOBBIX MCCIEA0BATEIbCKUX MPOEKTOB, YTO JAacT
MIKOJbHUKAM BO3MOXXHOCTb TPHOOPECTH HABBIK CAMOCTOSITEIHLHOTO PEIICHHS
TEOPETUYECKON MpOoOIEeMbl, HaBbIK F€HEPUPOBAHUSA U O(OPMIIEHUS COOCTBEH-
HBIX UJEH, HaBBIK YBaXXUTEJIBHOIO OTHOIIEHUS K UyKUM HJIeIM, 0OPMIIEHHBIM
B paboTax JApYrux HccienoBaresel, HaBbIK IMyOJMYHOrO BBICTYIJICHUS Hepen
ayJIUTOpHEN, apryMEHTHUPOBAaHUS U OTCTAaMBaHMsI CBOEH TOUKH 3peHus (ydacTHe
B KOHKypcaX, BBICTaBKaX, COPEBHOBaHMAX, HAy4YHO-NIPAKTHUYECKHX KOH(e-
peHnusx, (opymax, aBTOPCKHE IMyOJMKAIMA B W3JAHUSAX BBIIIEC MIKOJIHHOTO
YPOBHSI, aBTOPCKHE MTPOEKTHI);

IIPOBEJCHUE YUYEOHBbIX (OJIMMIMMA/bI, 3aHUMATEIbHbIE YPOKH, YPOK - JEJOoBas
Urpa, ypok — IyTellecTBUE, YPOK MacTep-KJIacc, YPOK-UCCIEI0BaHUE U Jp.) U
y4eOHO-pa3BIEKaTEIbHBIX MEPOTIPUATHH

YCTAHOBJICHHE JOBEPUTENIbHBIX OTHOIIEHUH MEXAy YYHUTElIeM M €ro y4eHHu-
KaMH, CIOCOOCTBYIOIIUX [TO3UTUBHOMY BOCIPHUATHIO YHAITUMUCS TPeOOBAHUMN U
npochb0 yuuTesns yepes KMBOM ualor, MpuBJeYeHNe UX BHUMaHUS K 00cyx/a-
eMoll Ha ypoke MH(pOpMAIHH, aKTUBU3AINIO UX TTO3HABATEIHHON JeSITETbHOCTH
yepe3 npobieMHoe 00yUeHue;

ucnionb3oBanue KT u mucTaHmoOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOTHI 00yye-
HUs,  OOECNeYMBAIOIIMX  COBPEMEHHbIE  AKTUBHOCTHM  OOy4aroIIMXcs
(mporpamMMBbI-TpEeHaXKephbl, TECTbI, 3a4€Thl B JJIEKTPOHHBIX MPHIOKEHUSX,
MYJbTUMEAUNHHBIE MPE3eHTAlMM, Hay4YHO-NOMYJISIpHbIe Nepeaayd, (QUiIbMbI,
oOydaromye CalThl, YPOKM OHJIAWH, BUJCOJCKIIMHU, OHJIAWH-KOH(EpEeHIMN U
ap.) ;

UCTIOJIb30BaHUE BOCIIMTATEIFHBIX BO3MOXKHOCTEH CoJlepKaHusl yuyeOHOTro mpe-
MeTa Yepe3 JEeMOHCTPALMIO AETSAM MPUMEPOB OTBETCTBEHHOIO, TPAXKAAHCKOTO
MIOBEJICHNS, TPOSIBIICHUS YEIOBEKOJIOOMS M 0OPOCEpACYHOCTH, MEPEBO CO-
JIepKaHus C YPOBHS 3HAHUH HAa YPOBEHb JIMYHOCTHBIX CMBICIIOB, BOCIIPUSTHE
LIEHHOCTEN uepe3 MoA0Op COOTBETCTBYIOLIUX TEKCTOB JUISl YTEHUS, 3a4ad JUIs
peleHus, NpoOJIeMHBIX CUTyalluid A 00CyXJIeHHs B KJlacce, aHaJIU3 MOCTYII-
KOB JTIIOJIeH, UCTOpHUil cy/1e0, KOMMEHTapUHU K MPOUCXOASAIINM B MUPE COOBITH-
AM;

NpUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThI ydaluxcs: WHTEIIICKTY -
aJIbHBIX WP, CTUMYJIMPYIOLUIMX I[O3HABATENbHYI0 MOTHBAIMIO IIKOJIBHUKOB
(mpeameTHble BhIMycKU 3acenanus kiayba «Uro? I'me Kornma?», OpeiiH-puHra,
reiMuuKanys: KBECTbl, HIpa-MPOBOKAllMsA, WIpPa-3KCIEPUMEHT, Urpa-
JIEMOHCTpAIINs, UTPa-COCTA3AHNUE, );



v/ opraHm3anus rpynmnoBoil paboTel WK paboOThI B Mapax, ¢ eI 00yUCeHHs KO-
MaHJHOM paboTe M B3aUMOJEHCTBHUIO C JPYTUMH JETbMH, IOCTAHOBKH 0OIIEH
LENH, JUIsl AOCTH)KEHHS KOTOPOM KaKIbld JTOJDKEH BHECTH WHIVBUAYAJIbHBIN
BKJIQJl, paCHpeeNICHUuI0 poJiel, pediekcuel BKIana KaXAoro B 0Omuit
pe3yJIbTarT;

v/ BKIJIIOYEHHE B YPOK KAKJOT0 yYEHHKA C MOMOIIBIO Pa3InYHbIX (POPM paboTHI ,
KOTOpBIE TIOMOTAOT MOJAEPKaTh MOTHBALIMIO AETEH K IOJIYyYEHHIO 3HAHUU ,Ha-
JQKUBAHUIO ITO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOLIEHUH B KJIAcCe, MOMOTarOT
YCTAHOBJICHHIO JJOOPO’KENaTeIbHOM aTMOC(ephl BO BpeMsl ypoKa (COTpyIHUYE-
CTBO, ITOOILPEHUE, TOBEPHUE, TIOPYUEHUE BAXKHOTO J€JIA, IMIIATHUS, CO3/IaHUE CHU-
Tyaluy ycrexa);

v/ OpraHm3ainys KyparopcTBa MOTUBHPOBAHHBIX U 9PYIMPOBAHHBEIX 00YYArOIINXCSI
HaJl UX HEYCIEBAIOIUMH OJHOKJIACCHUKAMHU.
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