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MOSICHUTEJBHAS 3AIICKA 1O KA !' POCTA

[Iporpamma 1Mo XMMUU Ha YPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHUS
OCHOBHOM  00pa30BaTENbHOW  MPOTpaMMbl  OCHOBHOTO  OOUIETro
oOpazoBanus, npeacraBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOit  pabodeil TporpamMMmbl  BOCIUTAHUS W C  y4ETOM
KOHIIENIIMKA MpernojiaBaHus ydyeOHOro mpeamera «XHUMHUS» B
oOpaszoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu

[Iporpamma 1o XuMuM Aa€T MOpPEICTaBIEHUE O UENAX, OOIIeH cTpaTreruu
oOy4eHHMs, BOCHHMTAHMS M PpPAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOro
npeaMera, yCTaHAaBIUBAECT 00s13aTenbHOE IIPEIMETHOE COJZIEpKaHUeE,
IIPELYCMaTPUBAET PaCIpENCIICHHE €ro I0 KJaccaM W CTPYKTYPUPOBAHHE 11O
paszzmenam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
IIOCJIENOBATEIBHOCTh ~ M3YYEHUS XHMHM C YY4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEM OOyuaroluxcs, OIpeaesieT BO3MOXXHOCTH IpeaMera  JUls
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMN K
pe3ynbTaTaM oOyueHHs XMMUU Ha YPOBHE IeJIel U3yUeHHs IIpeIMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENILHON JESITENbHOCTH O0O0YyYarolerocss Mo OCBOCHHIO
y4e0HOTO co/IepKaHUs.

3HaHMEe XHMHH CIIY>)KUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPruy U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TJI00abHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH U PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOMWMBIX KakKk B
MOBCEIHEBHOM JKM3HHU, TaK U B MPOPECCUOHATIBLHON ACSITEIbHOCTH;



3HaKOMUT CO CHeUU(PUKOl HAYYHOTO MBIIIICHUS, 3aKJIaIbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIs1a HA €UHCTBO MPUPOBI U YEIIOBEKA, SABJIIETCSA OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOMINXCS;

CHOCcOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHMSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B IKOJIOIMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHple HampaBlieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEUU(PUKON
COJEpKaHUsl  y4yeOHOro  IMpenMeTra, KOTOPbIM  SBISETCS  IE€Iaroru4ecKH
aJlaliTUPOBAHHBIM OTpPaKEHUEM 0a30BOM HayKU XMMHH Ha OINpPENEIEHHOM dTane e€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPIaHUYECKOM XHMHMM U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHATUU
OpPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. ConepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATAW O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLUIY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSL K JPYroMmy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UMPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUSA U IOIYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMAYECKON COCTABIISAIOLICH HAYyYHOU KapTUHBI MUpPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJABI, LIEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAHUIO H
METOJaM IO3HAaHMS B Hayke. M3ydeHne XuMuM NPOUCXOAUT C NPUBJICYECHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid Mupy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIaccy.

[Ipy wu3yyeHUH XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHYECKOM HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.



3amaya y4yeOHOrO MpenMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS IIPU M3YyYEHUU BEUIECTB MU
XUMHUYECKUX peakluid, B (GOPMUPOBAHUN U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI BaXKHOE
3HaYCHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, IMO3HAHMS M CAaMOIO3HAHUA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUIOB JESTEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHMH OOBSICHATP U OLEHUBATh SIBICHHUSA
OKpY’KaloIllero MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHUW JUIsI BBIPAOOTKH HKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111ero o0pa3oBanus, coctapisieT 136 vyacoB: B 8 kiacce — 68 dacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

TOUKA v/ POCTA



Pabouass mporpamMma mo xumuu aid 8—9 KIaccoB COCTaBJIE€HA C
UCIIOJIb30BaHUEM 000pynoBaHus LieHTpa «Touka pocTay.

«Touka poctay, cozgannoro Ha 6aze MBOVY « Pynrunckas COILL bynckoro
MYyHHUIMOAIBHOTO paiioHa PecnyOnuku TaTtapcTtan» ¢ Lenablo pa3BUTUSA Y
00y4aroIUXCsl €CTECTBEHHOHAYYHOM, MaTeMaTH4eCcKol, MHGOPMaIlMOHHOM
rPaMOTHOCTH, (POPMUPOBAHUS KPUTUUECKOTO M KPEATUBHOI'O MBIIUICHHUS,
COBEPILEHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOU
HANPaBIIEHHOCTH, a TaKXe /I TPaKTHUYEeCKOW OTpaboTKH ydeOHOro
Marepuaia 1o ydyeOHbiM mnpeameram «Duszukan,«Xumusy, «buonorus,
«Texnonorus». Hcnonb3oBanue oOopyaoBanusi IeHTpa «Touka pocray
ITO3BOJISIET CO3aTh YCIOBUS:

* JUI pacIIUPEHHsI COAEPKaHUs MIKOJIbHOIO XUMUYECKOT0 00pa30BaHus;

* Ul  TIOBBIIIEHUS  TIO3HABAaTEIbHOM  aKTMBHOCTH  oOOydalolmmxcs B

€CTeCTBEHHOHAYyYHOU 00JIacTH;

* JUIsl Pa3BUTHUS JIMYHOCTU peOeHKa B Mpolecce 00yuyeHus: XUMUH, €ro
ciocoOHoOcTeH, (POPMUPOBAHUS U YAOBJIETBOPEHMS COLMAIBHO 3HAYMMBIX
MHTEPECOB U NOTpeOHOCTEH;

i1t paboOThl € OAAPEHHBIMU IIKOJbHUKAMH, OpTraHU3alMu UX
pa3BUTHS B  pa3iMYHbIX O00NacTaX 00pa3oBaTEIbHOM, TBOPYECKOU
JESITEIHOCTH.

[Tpumensis 1udpoBbie J1abopaTOopud Ha ypOKaxX XHMHH, YdalIHeCs
CMOTYT BBIMIOJHUTH MHOXKECTBO JIA0OPATOPHBIX PAOOT U IKCIEPUMEHTOB 10
MporpaMmMe OCHOBHOM IIKOJIBI.

TOYKA ,f POCTA

Ha 0a3e nentpa «Touka pocta» obecriedyuBaeTCsl peanusaius 00pa3oBaTeIbHbIX
MpOrpaMM  €CTECTBEHHO-HAYYHOM M  TEXHOJOTHMYECKOW  HAIPaBJICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHMAMH 3aKOHOJATEIHCTBA B cepe
oOpa3oBaHusl U ¢ y4€ToM pexkomeHnauuit denepaabHOro orneparopa yuyeOHOro
IpeaMeTa «XUMUsD.

OOpazoBaTenbHass TporpaMMma  MO3BOJISIET  HMHTETPUPOBATh  PEaU3yeMble
MIOJIXOJIBI, CTPYKTYPY U COJIep’KaHWe TPU OpraHu3anuu oO0ydeHus XUMHHA B 8—9
KJlaccaX, BBICTPOCHHOM Ha 0a3e J1000Tr0 M3 JOCTYIHBIX y4eOHO-METOINYECKUX
komiiekcoB (YMK).

Ncnons3oBanue obopynoBanus «Touka poctay npu peanuzanuu ganHon OII1
MO3BOJISIET CO3/1aTh YCIOBHUS:

-JIJIS1 paCIIMPEHUS COACPIKAHUS MKOIHHOTO XMMHUECKOTO 00pa30BaHMs,

-IJs.  TIOBBIICHWS ~ TIO3HABATENIBHOW  aKTUBHOCTH  OOydYarommuxcsi B
€CTECTBEHHOHAY4YHOU 00J1acTH;



-IUTSL  Pa3BUTUSl JIMYHOCTH peOEHKa B Tporecce OOyYeHHsS XUMHH, €ro
CcrocoOHOCTEH, (OPMHPOBAHUS U YAOBICTBOPEHUS CONUATLHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTEH;

-Iuisi paboThl ¢ OJApEHHBIMHM IIKOJbHUKAMH, OPTaHU3allMM WX pPa3BUTHS B
pa3IM4YHBIX 00J1aCTAX 00pa30BaTEIbHOMN, TBOPUYCCKON JACATEIBHOCTH

TOUKA v/ POCTA

Onucanune MarepralbHO-TEXHUUECKON 0a3bl IeHTpa «Touka pocTay,UCIoNb3yeMOro s
peanu3anyu 00pa30BaTeNbHBIX MPOrPAMM B paMKax MpenoJaBaHus XUMUU

Iundposas (komnsroTepHas) 1adoparopus (IIJI), nporpamMHo-annapaTHbIii KOMILIEKC,
AAaTYMKOBAsl CUCTeMAa — KOMILIEKT y4eOHOro o0opy10BaHus, BKIIOYAOIINI U3MEPUTEIbHbII
010K, HHTEp(EiiC KOTOPOTrO MO3BOJISIET 00ECTIEYNBATH CB3b C IEPCOHATBLHBIM KOMITBIOTEPOM, U
Ha0Op AaTYMKOB, PErHCTPUPYIOMINX 3HAUCHHS PA3INYHBIX (PU3NIECKUX BEITMUMH.

JlaT4uK TeMnepaTypbl IVIATHHOBBIN — IIPOCTON M HAAEKHBIA JaTYUK, IPEIHAZHAYCH JUIS
M3MEPEHHS TEMIIEPATYPBI B BOJIHBIX PACTBOPaX U B ra3oBbIX cpenax. MimeeT pa3inuHblit
nuanasoH usmepenuit or —40 go +180 °C. TexHuueckue xapakTepUCTUKU TaTUYMKA YKa3aHbI B
MHCTPYKIUU O 3KCIUTyaTauuu. JlaTuuk Temneparypsl TepMONApPHBIN peHa3HAuYEH IS
usmepenus remmnepatyp 10 900 °C. Mcnonp3yeTcst Ipu BBIMOIHEHUU PadOT, CBA3aHHBIX C
M3MEPEHHEM TEMIIEPATYP IJIAMEHH, IJIABJICHUS U Pa3JI0KEHUSI BEIIECTB.

I[aT‘lPlK ONTHYECKOH IJIOTHOCTH (KOJ’[OpI/IMeTp) — OpeAHAa3HauUCH U USMEPCHUA OITHYECKOM
IJIOTHOCTHU OKPAIICHHBIX paCTBOPOB. HCHOJ’ILSyeTCH IIpHU U3YUCHUU TEM ((PaCTBOpLI)),
((CKOpOCTb XUMHUYCCKUX peaKHHﬁ», OIMPEACIICHUN KOHIOCHTPAIIUH OKPAIICHHBIX HOHOB.

I[aT‘lPlK pH npeaHasHaveH 1A U3MEPCHUA BOJOPOJHOTO ITOKA3aTEIIA (pH) BOJHBIX paCTBOPOB
B pa3JIMYHBIX UCCICAOBAHUAX 00BEKTOB OKPY)KaIOIJ_Ieﬁ Cpcabl.

I[aT‘lPlK IJEKTPONMPOBOAHOCTH IIPEAHASHAYCH IJIA U3MEPCHUA y,Z[eJ'IBHOI\/'I QJICKTPOITPOBOAHOCTU
)KHﬂKOCTCﬁ, B TOM YHCJIC U BOAHBIX paCTBOPOB BCUICCTB. HpI/IMeHﬂeTCH IpHu U3y4YCHUU TCOPUU
BHCKTpOHI/ITI/I‘{CCKOﬁ Aucconmnanunu, XapaKTCpuCTUK BOAHBIX paCTBOPOB

JlaT4YuK XJIOPUA-MOHOB UCIIOJIB3YETCS /17151 KOJTUYECTBEHHOTO ONPEEICHUS COIepKaHUsI HOHOB
XJI0pa B BOAHBIX PacTBOpax, MOYBe, MPoJyKTax nuTaHus. K qaTunky noakitodaercs
noHocenekTuBHbIN AekTpoa (MCD) (pabounii a3neKTpo), MOTEHIIMAT KOTOPOTO 3aBUCHUT OT
KOHIIEHTPAIIUU OIPEAeIeMOro HOHA, B JAHHOM CJIy4ae OT KOHIleHTpanuu aHuoHOB Cl-.
[Torenmman UCD onpenensitoT OTHOCUTENBHO 3JIEKTPO1a CPABHEHHU S, KaK MTPABUIIO,
XJI0pcepeOpsHOTO.

JlaTUMK HUTPAT-UOHOB NIPEJHA3HAYEH ISl KOJMYECTBEHHOTO ONPEECICHUS HUTPATOB B
Pa3IUYHBIX 00BEKTaX OKPYKAIOIIECH CpeIbl: BOJIe, OBOIAX, (PYKTaX, KOJTOACHBIX U3JIETUIX U
T.J.

Muxpockon uudpoBoii perHa3HaueH A U3ydyeHus: GopMbl KpPUCTAIOB U HAOIIOACHUS 3a
POCTOM KPHCTAJIOB.



Anmnapar 1Jis npoBeaeHusi xuMudeckux peaxkuuii (AIIXP) npennasHayeH 115 MOTy4YEeHUS U
JIEMOHCTpPAIIMH CBONCTB TOKCHYHBIX TIAPOB M Ta30B . DTH BEIECTBA IMOTYJAIOTCS B KOJIOE-
peakTope, U Ipu HarpeBanuu (WK Oe3 HarpeBaHus ) ra3000pa3HbIe BEIIECTBA ITPOXOIAT Yepe3
MOTJIOTUTENIbHBbIE EMKOCTU (HACAJKU) C PACTBOPAMH PEAreHTOB, BCTYIAIOT C HUMH B PEAKIIUIO.
M30nITOK Ta3za norjaomacTcs XXUAKNUMHU U TBépI[BIMI/I pcarcHramMu, a TaKiKC aKTUBUPOBAHHBIM
yraém. Amnmapar yaiie BCero CHOJb3YIOT AJIs MOJy4YeHUsl U IEMOHCTPAIlUU CBOWCTB XJIOpa,
cepoBoaopoza. [Ipubop 11t teMoHCTpaIK 3aBUCMMOCTH CKOPOCTH XUMHYECKHUX PEaKIHi OT
pa3INyYHbIX (PaKTOPOB UCHOIB3YIOT MPU U3YUYEHUU TEMbI

«CxopocTh XUMHYECKOI peakiuu» U TemI0Boro d¢pdexkra xumuyeckux peakuuii. [Ipudop
AT BO3MOXHOCTh IKCIIEPUMEHTAIBHO UCCIIEIOBATh BIUSHUE HA CKOPOCTh XUMHUECKUX
peaxuil creayomux (pakTopoB: MPUPOIbl PEarupyoUINX BEIIECTB, KOHLIEHTPALUN
pearupyroiux BelecTB, MIOMIAIN T'PAHULIBI pasiena (a3 B reTepOreHHbIX CUCTeMax
(IIOBEPXHOCTH COIPUKOCHOBEHHS MEXKY PEArupyrOLMMH BEIIECTBAMU ), TEMIIEPATYPBI,
KaTaauzaTopa, MHTHOUTOpAa.

IIunerka-103aTop — NPUCTIOCOOJICHUE, UCTIOIB3YEMOE B JIAOOPATOPUH JUISI OTMEPHBAHUS
onpeAenéHHOro 00bEéMa KUAKOCTH. [[MITeTKH BBITyCKAIOTCS IIEPEMEHHOTO U TTOCTOSTHHOTO
00BEMa. B KOMILIEKTHI 000PYI0BaHUS TSI METUIIMHCKHUX KJIACCOB BXOJIAT YAOOHBIC MTUTICTKHU-
J103aTOPBI OJTHOKAHAJIbHBIE, TIO3BOJISIIOIIME HACTPOUTh HEOOXOIUMBIN 00BEM 0TOMpaeMoit
JKUJIKOCTHU B TPEX PA3IMYHBIX JUATIA30HAX.

Bans koMOMHMPOBaHHAsI TIPEIHA3HAYCHA JIJISI HATPEBA CTEKIISTHHBIX U Gap(OpOBBIX COCYIOB,
KorJa TpeOyeTcsi co371aTh BOKPYT HarpeBaeMoro cocy/ia paBHOMEPHOE TeMIIepaTypHOe T0JIe,
n30ekKaTh UCIOIb30BAHUS OTKPHITOTO MJIAMEHH U PACKAIEHHOM IEKTPUUECKON CIIUPAIIH.
Kopmyc xomOuHupOoBaHHOM O6aHu caenaH u3 antoMuHUs. JKuAKOCTHAs YacTh KOMOMHUPOBAHHOU
0aHM 3aKpBIBAETCS KOJIBIIAMU PA3IMYHOTO TUAMETPA.

IIpudop AJist moJy4eHHs ra30B UCTIOIB3YETCS JIJIs MOTYYeHHs] HEOOIbIINX KOJIMUECTB T'a30B:
BOJIOPOJIa, KMCIIOpoaa (M3 MepOKCHIa BOJIOPOIa), YIIIEKUCIOTO ra3a.



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XWUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX pPeaKui (COeTMHEHMS, pa3I0KEHUs, 3aMeleHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiui (pasjiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHILISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHHWM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axktuBHoctm MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEETICHUE COAECPKaHUs KHUCIOPOJa B BO3AyXE, MOJYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHHUE WU HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajla JPYTUM M3 PacTBOpa COJU, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast CuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSI paJuyca aTOMOB XHUMHYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHITHS: HAy4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOJAOB, Kalaus, KaIblUsi H HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MpU3HaAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIC YypaBHEHUsA peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUMAIMU KHCIOT, IIEJIOYEH H COJeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHMe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(BUKAIINN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT U cruenududeckue). XHUMHUECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHHUSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJIydeHHe, (PU3nYecKue U XUMHUYECKUe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3AyXa, HOuBbl U BopoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coyM, uX (PU3MUecKne U XMMHUYECKHE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJOPUAOB (TaJOreHUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIK Ha Cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauioB. OU3NYecKre U XMMUYECKHUEe CBOMCTBAa MeTaiioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHnue B llepuognyueckon cucreme XUMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHeHHUs KalblUs (OKCHUI, THIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7ay4 1o TeMe «Bakneimue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeapl (MpelesibHasl JOoMyCcTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBs3e€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbIH (DaKkT, rUmoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTHTAIOTCS B XO/I¢ OOYYCHHsS] XUMHUU B E€IUHCTBE Y4eOHOW W
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIM3AITUN 00 YIAFOIITIXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW H  JAPYrHMX  BHUAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIIM B TIPOIIECCE OTOM Yy4eOHOW MESITENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPYAYy U pe3yibTaTam TpPYIJOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW po(eCCUOHATIBHON AEATEIbHOCTH U Pa3BUTHUsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JTIOIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTell UX pelIeHUsi MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHA MHPOBO33PEHHUs OOIEHAYyYHbIe TOHATUA (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTUHE MHUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUsA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMyla W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOIO COJIEpKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANBHYIO (DOpPMY MpEACTaBICHUS HHPOPMAIIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXAKOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEIJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBbIE IITYpMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIBHOCTH 1O  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTU3aluIo, KiIacCUu(PUKaIuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — ISl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClieoBaTh  NpaBWIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCYyAOW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOW MAacCOBOW J0JIEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU TIO BBIITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIlMI0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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Pa3znen 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU

[ToBTOpenue u yrirydienue

1.1 3HaHMI OCHOBHBIX Pa3/IEIOB 5 1
Kypca 8 kiacca
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XUMHYECKHUX PEAKIIHIA
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Pasznen 2. HemeTasIbl M HX cOeTMHEHHS

2.1

2.2

OO6mrast XxapakTepucTruKa
XUMHUYECKHX 3JIEMEHTOB 4
VIIA-rpynnsl. ["anorenst

OO6m1ast XxapakTeprucTruKa
XUMHUYCCKUX DJICMCHTOB
VIA-rpynmel. Cepa u eé
COCIMHCHHS

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
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

2.3

2.4

2.5

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JICMCHTOB
VA-rpynmsl. A30T, pocdop
Y VX COCJIMHEHUS

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JICMEHTOB
IVA-rpynnel. Yriepoa u
KPEMHHU ¥ UX COCITUHCHUS

OOm1ast xapaKTepUCTHKA
XUMHNYECCKHUX IJICMCHTOB
IVA-rpynnel. Yraepon u
KPEMHUI U X COCIMHEHHUS

Hroro o pasneny 33

Pa3znea 3. Merasiibl M UX COeTHHEHHUS

3.1 OO6mmue cBOHCTBA METAIIIOB
39 Baxneimme MeTaiibl U UX
' COEMHEHUS
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrBa u MaTcpuaJibl B

4.1
’KH3HHU YeJIOBEKa
Hroro 1o pasneny 3
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

76

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

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6nmoreka [JOK
https://m.edsoo0.ru/7f41a636

bu6nuoreka [IOK

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

5


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




IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne

wn Tema ypoka

[Ipenmer xumuu. Poiap XuMuu B 5KU3HU
yeJjioBeka. Tela 1 BellecTsa

Iloustue o METOAaX IIO3HaHUA B XUMHHU

ITpakTuyeckas padora Ne 1 «I[IpaBuna
paboThl B 1a00paTOprn U MPUEMBI
oOpariieHus ¢ 1a60paTOpHBIM
o0opyIoBaHUEM)

Yucrele BemecTBa U cmecr. CriocoOnl
pasaeneHus cMecen

TOUKA v POCTA

KoanuecTBo 4acoB

Bcero

KonTpoan
HbIe
padoThI

IIpakTnyec
KHe
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBareJib
Hble pecypchl

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d210c

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d227e

bubnunoreka
1HOK
https://m.edsoo.r
u/ff0d23dc

bubmmoreka
HOK

Ob6opynoBanue
«Touka pocra»

Hudposas
naboparop
ust

Hudposoit
JTATIUK
TEMIIEPaTyphl
Crmmproska.lllTa
TauB


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

10

11

[TpakTrueckas padota No 2
«Paznenenue cmecelt (Ha mpumepe
OYHUCTKHU TOBAPEHHON COJIN)»

ATOMBEI 1 MOJICKYJIbL

XUMHYECKHUE DJIEMCHTBI. 3HAKH
(CI/IMBOJ'H:I) XUMHNYCCKUX OJICMCHTOB

IIpocTsle U CIOXKHBIE BENIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumunyeckas popmyina. BaneHTHOCTb
aTOMOB XMMHYECKHUX 3JIEMEHTOB

OTtHOCHUTENbHAs aTOMHAs Macca.
OTHocuTeNbHASI MOJIEKYJISIPHAS Macca

https://m.edso0.r
u/ff0d26ca

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d28c8
bubnuoreka
1HOK
https://m.edsoo.r
u/ff0d2a6¢
bubnuoreka
1HOK
https://m.edsoo.r
u/ff0d2be8
bubnuoreka
1HOK
https://m.edsoo.r
u/ff0d2a6c

bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d2d50
bubnunoreka
1HOK
https://m.edsoo.r
u/ff0d2eae
bubnunoreka
HOK
https://m.edsoo.r
u/ff0d323c

O6opynoBanue
MHKpOJIabopato
pun


https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
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14

15

16

17

18

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUH

KomnuectBo Bemectsa. Moib.
MousipHas macca

duznyeckue 1 XUMHUUECKHUE SIBICHUS.

XumMuueckas peaKknuus

[Ipu3Haky u yCciIOBUS NPOTEKAHUSA
XUMHYECKUX PEAKIUN

3aKOH COXpaHEHMS MACChI BEILECTB.
XUMHUECKUE YpaBHEHHUS

Brranciaenns Konu4decTs a, MacChbl

BCIICCTBA IO YPABHCHHUAM XUMHNYCCKUX

peakuuii

Knaccudukanmsi XuMrueckux peakiuia

(coenuHeHus, pa3ioKeHUs,

Bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d350c
Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d5230

bubmnnoreka
1HOK
https://m.edsoo.r
u/ff0d37fa

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d3al6

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d3b88

Bbubnnoreka
1HOK
https://m.edsoo.r
u/ff0d5708

bubmmoreka
1HOK

O6opynoBanue
MHKpPOJIadopaTo
pUn,JaTYUKU
g poBoi
nabopaTtopuun

O6opynoBanne
MHKpOJIa00paTo
PHU,IATINKA
U pOBOI
nabopaTopuu

BECBIJIEKTPO
HHBIE; KOJ10a
IIJIOCKOJIOHHA
1250 mut;
JIOXKKA IS
CXKUTaHU s
BEIIECTB


https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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20

21

22

23

24

25

3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHnukiIoneauct. O0o0IEeHne 1
CHCTEMAaTH3alUs 3HAHUH

KonTponbnas pabora Nel mo teme
«BerecTBa 1 XUMHUYECKUE PEAKIIUN»

Bo3ayx — cmech razos. CocraB
Bo31yxa. Kucimopong — snemeHt u
npocroe BeuiecTBo. O30H

duznyeckue U XUMHUIECKHE CBONCTBA
KHCIopo/ia (peakiuu OKUCICHHUS,
ropenue). [lonarue 06 okcumax

CriocoOsl MostydeHus KUCI0po/ia B
1a00paTOPUM U MMPOMBIIIIICHHOCTH.
[IpumeHeHne kucnopoaa

TemnnoBoit 3¢ ekt xumMuueckoit
peaKiuu, OHATHE O

TCPMOXUMHUYCCKOM YpaBHCHHHU, 5K30- U

OHAOTCPMHUYCCKUX PCAKIUAX

Tomnuso (HedTh, yroib U MeTaH).
3arps3HeHue BO3/lyXa, CIocoObl ero

https://m.edso0.r
u/ff0d3f34

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d40c4

bubauoreka
1HOK
https://m.edsoo.r
u/ff0d4290

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d448e

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d4614

bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d497a

bubnunoreka
ITOK
https://m.edsoo.r
u/ff0d4790

bubmmoreka
1HOK

Hatuux CO2 u
KHCIIOPOJ1a,MU
Kposaboparop
1S, KOJIOKOJT

Hatuux CO2 u
KHCJI0PO/1a,MH
KposjabopaTop
ust

[Tpubop s
MOJTy4YeHUs
ra3oB

[Tpubop
CKOPOCTH
peaKkuu u
TEIUIOBOTO

s dexra


https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
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27

28

29

30

31

32

MPeAOTBPALLCHUS

[TpakTuyeckas padora Ne 3 o Teme
«[lony4yenne u coOupanue KUCIOPOIa,
M3y4YEHUE €ro CBOMCTBY

Bomopon — anemeHT u nmpocToe
BelecTBo. Haxoxienue B npupoie

dusnuecKkue U XMUMUYECKHUE CBOMCTBA
Bosopoza. [IpuMeHeHue Boopoaa

IlonsTre 0 KMCIIOTaX U COJIAX

Crioco0bl nostydeHus BoAOpoa B
naboparopuu

IIpakTuyeckas padora Ne 4 o Teme
«[Tomyuenue u cobupanue Boopo/a,
U3Y4YEHHE €r0 CBOMCTBY

MossipHblii 005EM ra30B. 3aKOH
ABorazipo

https://m.edso0.r
u/ff0d4c4a

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0d4ae?

bubauoreka
1HOK
https://m.edsoo.r
u/ff0d4ddo

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d4ddo

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d50d2

bubmnnoreka
1HOK
https://m.edsoo.r
u/ff0d4ddo

Bbubnnoreka
ITOK
https://m.edsoo.r
u/ff0d4f42

bubmmoreka
HOK
https://m.edso0.r

[TpuGops! amst
MOJTyYEeHUS
ra3oB U
PEaKTHUBBI

[Tpubops! mst
MOJTyYCHUS
ra3oB |
PCAKTUBBI

Kucnotst
1,CTaKaHBbI
,IPOOMPKU,AaTY
vk PH
[Tpubop s
MOJTy4YeHUs
ra3oB

[Tpubop ans
MOJTyYEHUSs
ra3oB,peaKTUB
bl U IOCYZQ


https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

33

34

35

36

37

38

39

40

Beruncnenust 00bma, Konn4ecTBa
BEI[ECTBA T'a3a 10 eT0 H3BECTHOMY
KOJINYECTBY BEUIECTBA MM 00BEMY

Brruncienus o05EMOB ra3oB MO
YpaBHCHHUIO p€AKIIMM HAa OCHOBEC 3aKOHA
00BEMHBIX OTHOILIEHHH Ia30B

dusnueckue U XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Tousarue 00
WHJMKaTOpax

Bona kak pacrBoputens. HacbieHHbie
Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas
JI0JIs BEILIECTBA B pacTBOPE

ITpakTuyeckas padora Ne 5 o Teme
«[IpuroroBieHne pacTBOpOB ¢
onpeenEHHON MacCOBOU J0JIEH
PacTBOPEHHOIO BEILIECTBAY»

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»

Oxcupsl: cocTaB, KiacCUpUKALIUS,

u/ffod542e

Bubmnoreka
LHOK
https://m.edsoo.r
u/ffod55a0
Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d5708
Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d587a

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d59e2

bubnnoreka
HOK
https://m.edsoo.r
u/ffod5b40

bubnunoreka
IIOK
https://m.edsoo.r
u/ffod5eba

Bbubnnoreka
1HOK
https://m.edsoo.r
u/ff0d6342

Bubanoreka

[udposas
nabopaTopus

Hatuuk PH

ITocyna

ONEKTPOHHBIE
BECBHI,CTaKaHbI


https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

41

42

43

44

45

46

HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX Y aM(OTEPHBIX
OKCHJIOB

OcHoBaHU4: COCTaB, KJ'IaCCI/I(bI/IKaI_H/IS[,
HOMCHKJIaTypa

[TonydyeHue u XuMHYECKHUE CBOMCTBA
OCHOBAaHUI

Kucnotsr: cocras, knaccudukarmus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHE CBOMCTBA
KHUCJIOT

Comnu (cpenHue): HOMEHKIATypa,
CII0COOBI MOJIYYCHHSA, XUMHUYCCKUC
CBOMCTBA

1HOK
https://m.edsoo.r
u/ff0d664e

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0d664e

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d67ca

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d67ca

bubnnoreka
HOK
https://m.edsoo.r
u/ffOdfee2

bubnnoreka
1HOK
https://m.edsoo.r
u/ffOdfee2

bubnunoreka
ITOK
https://m.edsoo.r
u/00ad9474

PeaktuBbl n
obopynoBaHue
MUKpoJiabopar
opHuH
[udposas
nabopaTopus

PeakTuBel n
obopynoBaHue
MHUKpoJadbopat
opuu
PeakTuBnl n
o0opynoBaHue
MHUKpoJadbopat
OpHUU,TATYHK
Pu

PeakTuBnl n
o0opynoBaHue
MHUKpoJabopat
OpHH,TATINK
Pu

PeakTuBel 1
obopynoBaHue
MHUKpoJabopat
OpHH,TATINK


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
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50

51

52

53

[TpakTuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHX
COCIMHECHU I

I'eneTnyeckas cBs3b MCXKAY KilaCCaMu
HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

O00011IeHIE U CUCTEMATH3aIUs 3HAHUI

KonTponbnas padorta Ne3 no teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHnn"

[lepBbie NOMBITKU KJIaCCUPUKALTUN
XUMHUYECKHX 1eMeHTOB. [IoHATHE O
IPYIIIax CXOAHBIX YIEMEHTOB

[Tepuonnueckuii 3aKOH U

Hepno;mqecxas{ CUCTEMA XUMHNYCCKUX
anemenToB /1. 1. MenaeneeBa

[Iepuonsl, rpynmsl, MOATPYIIIBI

bubnunoreka
LHOK
https://m.edsoo.r
u/00ad9b7c

bubanoreka
1HOK
https://m.edsoo.r
u/00ad9a50
bubnnoreka
1HOK
https://m.edsoo.r
u/00ad9ch2

bubnnoreka
1HOK
https://m.edsoo.r
u/00ad9ela
bubnnoreka
1HOK
https://m.edsoo.r
u/00ad9ffa
bubnunoreka
1HOK
https://m.edsoo.r
u/00ada52c

bubnunoreka
HOK
https://m.edsoo.r
u/00ada52c

Pu

PeakTuBel 1
obopynoBaHue
MUKpoJiabopar
OpHU,IATINK
Pu


https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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60

61

Crpoenue atromoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000109eK
aTOMOB 3JieMeHTOB [lepuoanyeckoii
cucremsl /. 1. MenneneeBa

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA MO €ro MOJIOKEHHUIO B
[Iepunonnueckoii cucreme /. U.
Menneneesa

3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BuTHUA HAyKu U npaktuku. /. 1.
MenpeneeB — y4€HBIN, IEJArOT U
rpaxJ1aHuH

9J'IeKTp00TpI/II_IaTCJIBHOCTL aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HMonHasg xuMuueckas CBSI3b

KoBanenTHas IoJIApHasA XUMHUYECKasd
CBA3b

KoBanenTHas HCIIOJISIpHAA XUMHUYCCKasA

Bubnnoreka
LHOK
https://m.edsoo.r
u/00ada342
Bubmnoreka
1HOK
https://m.edsoo.r
u/00ada6hbc

bubnuoreka
1HOK
https://m.edsoo.r
u/00ada824

bubnuoreka
1HOK
https://m.edsoo.r
u/00ada96e

bubnnoreka
HOK
https://m.edsoo.r
u/00adaab8
bubnnoreka
1HOK
https://m.edsoo.r
u/00adac34
Bbubnnoreka
1HOK
https://m.edsoo.r
u/00adaab8

Bubianoreka



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

62

63

64

65

66

67

68

CBA3b

CreneHb OKUCIICHUA

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
pCaKnuu

OKxuCIINTEIIN 1 BOCCTAHOBUTEIIN

KonTponbnas padota Ne4 no teme
«Ctpoenue aroma. XUMHUYecKast CBA3b»

Pesepubiil ypok. O6006111eHIE 1
CHCTEMAaTH3aINsI 3HAaHUH

PeseprubIil ypok. O60061eHIE 1
cHCTEMaTH3aInsI 3HAaHUH

PesepBHelit ypok. O6001IeHHE 1
cUCTEeMaTH3aIlus 3HAHUI

1HOK
https://m.edsoo.r
u/00adaab9

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adae28

bubnuoreka
HOK
https://m.edsoo.r
u/00adb076
bubnnoreka
HOK
https://m.edsoo.r
u/00adb076
bubnuoreka
HOK
https://m.edsoo.r
u/00adb486
bubnuoreka
HOK
https://m.edsoo.r
u/00adb33c
bubnuoreka
HOK
https://m.edsoo.r
u/00ad9ch2
bubanoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

u/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08 4 4



9 KJIACC

Tema ypoka

Ilepnonnueckuil 3aK0H.
Ilepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKUX JIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB

Bunp XuMH4YeCKOU CBSI3U U TUIIEI
KPUCTAJUIMYECKUX PELIETOK

Konrponsnas padora Nel o teme
«[loBTOpEeHue u yriaydneHue

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHusl

JJIeKTPOHH
ble
uudgposbie
oOpa3oBareJl
bHbIE

pecypchl

O6opynoBanue
«Touka pocra»

bubnuoreka
LHOK
https://m.edsoo
.ru/00adb59e

bubaunoreka
[HOK

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

bubaunoreka
HOK

https://m.edsoo
.ru/00adb7e2

bubauoreka
HOK

https://m.edsoo
.ru/00adbac6


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

3HAaHHUI OCHOBHBIX Pa3/EeioB Kypca
8 Kiacca»

Krnaccudukanus XuMHIECKUX
peakLuii 10 pa3IudHbIM
NpU3HAKaM

ITonsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [ToHsTHE O TOMOTE€HHBIX
Y TETEPOTeHHBIX PEAKLIUAX

ITonsTHE O XUMHYECKOM
paBHOBecHH. DAKTOPHI, BIHUSIOIINE
Ha CKOPOCTh XMMUYECKOU pEaKLINU
U TIOJIOKEHHUE XMMHYECKOT0
paBHOBECHS

bubanoreka
LHOK

https://m.edsoo
.ru/00adbch0

bubanoreka
HOK

https://m.edsoo
.ru/00adbe9a

bubauoreka
HOK

https://m.edsoo
.ru/00adc28c¢

Hugpos

ast

nabopar

opus
[udposoii
JTaTYUK
TEeMITEpaTypbl
IJITATUHOBBIN
Hudpos

ast

nabopar

opus
Hudposoii
TATYUK
TEeMITepaTypbl
MIaTHHOBBIH,
pudop
onpeaeneHus
CKOPOCTH
peakuuit
Hudpos

ast

nabopar

opus
[udposoit
TATIAK
TeMIIepaTypbl
IJIATUHOBBIH,
pudop


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

10

11

12

13

OKHUCIIUTENLHO-
BOCCTAHOBUTEJIbHBIC PEAKITUN

Teopust 3NEKTPOIUTUYECKON
mucconuranuu. CHIIbHBIE U ClTa0ble
9JIEKTPOJIUTHI

HonHbIe ypaBHEHUS peakuil

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHMUI B CBETE
IpeJICTaBIeHUH 00
3JIEKTPOJIUTUYECKON AUCCOIUALINH

XMMHYECKHE CBOMCTBA COJIEN B
CBETE MpeACTaBIeHU 00
ANEKTPOIUTAYECKON AUCCOLUALINI

bubauoreka
HOK

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

bubanoreka
LHOK

https://m.edsoo
.ru/00adcd68

bubaunoreka
[HOK

https://m.edsoo
.ru/00add448

buoOmmoreka
HOK

https://m.edsoo
.ru/00add5d8

buoOmmoreka
LHOK
https://m.edsoo

orpeeNeHus
CKOPOCTH
peakiuit
Jaruuk
3JIEKTPOIPOB
OIHOCTH

Lugpos

ast

nabopar
opust
[udposoii
JATIUK
AIIEKTPOIIPOB

OJHOCTH

Hudpos

ast

nabopar
opust
[udposoii
JATYUK
AIIEKTPOIIPOB
OJTHOCTH
Hudpos

ast

nabopar
opust


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14

15

16

17

ITonstue o TUAPOJIU3C coJieit

O00011eHNe U CUCTEMATU3 AL
3HAHUN

[IpakTuueckas padbora Ne 1.
«Pemenne sxcriepuMeHTaTbHBIX
3a/1au»

KonTponbnas pabota Ne2 o teme
«OIIEKTpOIUTHYECKAs

.ru/00add8h2

buoOmmoreka
HOK

https://m.edsoo
.ru/00add9d4

buoOmmoreka
HOK

https://m.edsoo
.ru/00addd12

bubaunoreka
[HOK

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

bubmmoreka
LHOK

[udposoii
JATYUK
AIIEKTPOIPOB
OJTHOCTH,MHUK
posaboparop
us

Hudpos

ast

nabopar
opust
Hudposoii
natuukPH,mMu
KpoJiabopaTo
pust

Mudpos

ast

nabopar

opus
Hudposoit
JATYHK
AIIEKTPOIIPOB
OJTHOCTHU U
PH,mukpo:nab
opaTopHs


https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

18

19

20

21

22

naucconuania. XuMu4yecKkue
pEaKkIU B paCTBOpax»

OO01as xapakTepuCTHKA
rajoreHoB. XuMHU4ECKHUE CBOMCTBA
Ha IpUMEpe Xjopa

XimopoBogopoa. CoJisiHast KHCIIO0TA,
XMUMHUYECKHE CBOMCTBA,
MOJIy4eHHUE, MPUMEHEHUE

[TpakTuyeckas padora Ne 2 o
teme «[lomyueHune conssHou
KHUCJIOTBI, U3y4YEHUE €€ CBOUCTBY»

Briuucnenus no ypaBHEHUSIM
XAMHYECKUX PEaKIUi, eClIu OAUH
W3 pEeareHTOB JIaH B U30BITKE

OO1mas xapakTepuCTHKa
aneMeHTOB VIA-rpynmbl

https://m.edsoo

.ru/00addec0

bubanoreka
LHOK

https://m.edsoo

.ru/00addfe?

buoOmmoreka
HOK

https://m.edsoo

.ru/00ade104

buoOmmoreka
[HOK

https://m.edsoo

.ru/00ade348

buoOmmoreka
HOK

https://m.edsoo

.ru/00ade488

buoOmmoreka
LHOK

https://m.edsoo

.ru/00ade64a

udpos

ast

nabopar
opus
[Tpubop mis
MOJTy4YEeHUS
ra3oB
Hudpos

ast

nabopar
opus
[Tpubop ns
MOJTyYCHUS
ra3oB
Hudpos

ast

nabopar
opus
[Tpubop s
MOJTy4YeHUs
ra3oB


https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

23

24

25

26

27

28

ANOTpOINHBIE MOAU(PHUKALINN
cepsl. Haxoxenue cepsl u €€
COCTMHCHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI

CepoBoaopoj1, CTpOCHHUE,
(buU3HYECKUE M XUMUICCKHEC
CBOICTBA

Oxkcuppl cepbl. CepHas KUCIIOTA,
(duznyecKue 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHHE

XVMMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
MOJIy4EHUS CEPHON KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaIOIIE cpebl
COEIMHEHUSIMU CEPBI

BrIuncienne MmaccoBor 10U
BBIXOJA MPOJYKTA PEAKLIUU

OO1mas xapakTepuCTHKa
sneMeHTOB VA-Tpymisl. A30T,

bubanoreka
HOK

https://m.edsoo

.ru/00ade64a

bubanoreka
LHOK

https://m.edsoo

.ru/00ade802

bubaunoreka
LHOK

https://m.edsoo

.ru/00adea28

buoOmmoreka
HOK

https://m.edsoo

.ru/00adec8a

bubauoreka
[HOK

https://m.edsoo

.ru/00adec8a

bubaunoreka
LHOK

PeakTuBbl 1
pUOOPHI

udpos

ast

nabopar
opus
[Tpubop s
MOJTyYCHUS
ra3os
Hudpos

ast

nabopar
opus
[Tpubop ans
MOJTyYCHUS
ra3oB

Hudposa
o

nmaboparo
pust


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

29

30

31

32

33

pacpocTpaHeHue B IPUPOJIE,
(bu3HYEeCKHEe U XUMHUIECKHE
CBOMCTBA

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOWCTBA, MOJTyYCHHE
U IPUMECHEHUE

[TpakTuueckast pabota Ne 3 o
teMe «llonyyenue ammuaka,
M3yYEHHUE €r0 CBOMCTB)»

A3oTHas KuCoTa, e€ husnyeckue
Y XUMHUYECKUE CBONCTBA

Hcnonps3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBe
MUHEPATBHBIX YIOOPEHHI.
XVMHYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpeibl
COEIMHEHUSIMU a30Ta

®ochop. Okcun dhocdopa (V) u
docdopHas kucnora, pusudeckue

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

bubanoreka
LHOK

https://m.edsoo
.ru/00adf004

buoOmmoreka
HOK

https://m.edsoo
.ru/00adf180

bubaunoreka
[HOK

https://m.edsoo
.ru/00adf306

bubauoreka
HOK

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

bubOmmoreka
LHOK
https://m.edsoo

udpos

ast

nabopar
opus
[Tpubop s
MOJTyYCHUS
ra3oB
Hudpos

ast

nabopar
opus
Mukpoiaabop
aTopus
Hudpos

ast

nabopar
opus
Muxposnabop
aTopus
Hudpos

ast

nabopar
opus
Muxkponabop
aTopus

udpos
ast
nabopar


https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34

35

36

37

38

1 XUMHYECKHE CBOMCTRBA,
MOJTyYCHHUE

Hcnons3oBanue pochatos B
KaueCTBE MHUHEPATbHBIX
ynoOpeHui. 3arpsi3HeHHE
MIPUPOTHON cpenbl pochaTamu

VYrnepon, pacnpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

Oxcuapl yriaepoaa, ux pusnueckue
Y XMMHYECKHE CBOMCTBA.
DKojoruyeckue npooIemsl,
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)

VYroapHasg KUCIoTa U €€ COJIN

[TpaxTuueckast paborta Ne 4 o
teMe "llosrydeHne yriekuciaoro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-HOH"

.ru/00adf68a

bubanoreka
HOK

https://m.edsoo
.ru/00adfc20

buoOmmoreka
HOK

https://m.edsoo
.ru/00adfd9c

buoOmmoreka
HOK

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

buoOmmoreka
[HOK

https://m.edsoo
.ru/00ae006¢

bubauoreka
HOK

https://m.edsoo
.ru/00ae027e

opus
Muxkponaabop
aTopust
Hucdpos

ast

nabopar
opus
Muxkpoaabop
aTopus

Muxkponabop
TOpUs

Hudpos

ast

nabopar

opus
Muxkponabop
aTopus

Hudpos

ast

nabopar
opust
Muxpoabop
atopust
udpos

ast

nabopar
opust
Muxkponabop
atopusi


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

39

40

41

42

43

44

45

[IepBoHavanbHbIe MOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
COEIMHEHUSX YIiepoaa

Kpemuuii u ero coeauHeHust

[IpakTrueckas padora Ne 5.
Pemienne skcnepuMeHTaAIBHBIX
3a7a4 o TeMe «Bakaenmme
HEMETAJIBI H MX COCIUHCHUSI

KonTponbnas padora Ne3 no teme
«BaxHeln1e HeMeTalIbl U UX
COEIMHEHU

OO01mas xapakTepuCcTHKa
XUMHYECKHUX DIEMEHTOB —
METaJUIOB. MeTannnyueckas CBSI3b
1 MCTAJJINYCCKas
KPUCTAJUINYECKasl pEIIETKA.
dusndeckre CBOMCTBA METAIJIOB

XUMHYECKHE CBOMCTBA METAJIIOB.
DIIEKTPOXUMUYECKAN P
HaIpsKEHUN METalJIOB

O61me crnocoObl MoTy4eHUst
metaiioB. CriiaBbl. Beraucienus

bubauoreka
LHOK

https://m.edsoo
.ru/00ae054e

Bbubnuorexa
HOK
https://m.edsoo
.ru/00ae080a

Hudpos
bubanoreka ast
LIOK nabopar

https://m.edsoo ~ OpHA
.ru/00ae0bf2 Mukponabop
aropus

bubanoreka
HOK

https://m.edsoo
.ru/00ae0el8

PeakTuBnl n
bubnmoreka prOOpPbI
[HOK

https://m.edsoo
.ru/00ae103e

bubauoreka PeakTuBnl n
[HOK npubOopHI

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

bubaunoreka
LHOK


https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

46

47

48

49

50

51

52

10 YPaBHCHUAM XUMHUYCCKUX
peaKI.[HfI, €CJIM OAVH U3 pCarcHTOB
COACPKHUT IPUMECHU

ITonsarue o KOppO3HHU METAJIJIOB

[IIenounble METAIBI

OKcuabl ¥ THAPOKCUJIBI HATPUS U
KaJus

[IlenouHo3eMeNbHBIC METAJIIBI —
KaJBbIIUA U MarHui

Bakueiinme coefMHEHNS KaJILIUS

O000111eHHE U CUCTEMATU3 AL
3HAHUU

JKECTKOCTH BOABI U CITOCOOBI €6
yCTpaHCHUS

https://m.edsoo
.ru/00ae1156

bubauoreka
HOK

https://m.edsoo
.ru/00ael278

buoOmmoreka
HOK

https://m.edsoo
.ru/00ael14b?2

bubaunoreka
HOK

https://m.edsoo
.ru/00ael14b?2

bubaunoreka
HOK

https://m.edsoo
.ru/00ae15e8

bubaunoreka
HOK

https://m.edsoo
.ru/00ael15e8

bubauoreka
HOK

https://m.edsoo
.ru/00ae1886

[TpuGops! u
PEaKTHUBBI

[TpuGops! u
PEaKTHUBBI
,JaTuuk PH

[TpubGops! u
PCAKTUBBI
,JaTuuk PH

[TpuGops! u
pEaKTUBBI
,JJaTuuk PH

[TpuGops! u
PEaKTHUBBI
,JaTuuk PH

Hudposas
naboparopus

[TpuGops! u
pEaKTUBBI


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

53

54

55

56

57

58

[IpakTuueckast padora Ne 6 o
TeMme "JKECTKOCTH BOABI U METObI
e€ yctpaneHus"

AroMUHUNA

AM@oTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA

Kemneso

OKcubl, THAPOKCUIBI U COTTU
xenesa (1) u xenesa (I11)

O00011eHre U CUCTEMATU3 AL

bubanoreka
LHOK

https://m.edsoo
.ru/00aelae8

buoOmmoreka
HOK

https://m.edsoo
.ru/00aelc64

bubaunoreka
HOK

https://m.edsoo
.ru/00aelc64

buoOmmoreka
[HOK

https://m.edsoo
.ru/00ae1d86

bubauoreka
HOK

https://m.edsoo
.ru/00ae35e6

,JaTuuk PH

[udposas
naGopaTtopus

[TpuGops! u
PEaKTHUBBI
,JaTuuk PH

[udposas
nabopaTopus

[TpuGops! u
PEaKTUBBI
,JaTuuk PH

Hudposas
naboparopus

[TpuGops! u
PEaKTUBBI
,JaTuuk PH


https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

59

60

61

62

63

64

65

3HAHUH

[IpaxTuueckas padora Ne 7.
Pemenne skcniepuMeHTaIbHBIX
3a/1a4 1o reme «Baxxueimue
METaJIIbl ¥ UX COEIUHEHUS»

Brprunciienus o ypaBHeHUSIM
XAMHYECKUX PEaKUUi, €CIIU OOUH
W3 pEeareHTOB JIaH B U30BITKE WIIH
COAEPKUT IpUMecH. Beruncnenus
MacCOBOM /101U BbIXOJa MPOAYKTa
peakuu

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

Konrtponsnas padora Ne4 o teme
«BaxHenmme MeTajlsIbl U UX
COECTMHEHUS»

BemectBa u maTepuansl B
IIOBCEIHEBHOU KU3HU UeJI0BeKa

XUMHYECKOE 3arps3HEHNE
OKPY’KaloIlel cpebl

Ponp xumuu B pelieHun

bubanoreka
LHOK

https://m.edsoo
.ru/00ae3de8

bubaunoreka
LHOK

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

bubaunoreka
HOK

https://m.edsoo
.ru/00ae3f50

buoOmmoreka
HOK

https://m.edsoo
.ru/00ae4270

bubauoreka

Hudposas
nabopaTopus
[TpuGops! u
PEaKTHUBBI
,JaTuuk PH

[Mudposas
nabopaTopus

[TpuGops! u
PEeaKTUBbI
,Jaturk PH


https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

HKOJIOTHYECKUX MPOOIeM

PesepBHbIil ypok. O0001ICHHE 1

66
cUCTEeMaTH3aIHs 3HAHUH

67 PesepBusiit ypok. O60011eHNE U
cUCTEeMaTH3aIMs 3HAHUH

68 PesepBuslit ypok. O60011eHNE U

cHCTeMaTHu3aIus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

1IOK

https://m.edsoo
.ru/00ae4270

bubauoreka
HOK

https://m.edsoo
.ru/00ae0d0a

buoOmmoreka
HOK

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

bubanoreka
HOK

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


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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
HacronpHas kaura yuuntens,xumus 8-9 knaccel O.C. [N'abpuensnadbpuenss, O. C.

Metoauueckoe nocodue k yueonuky O. C. ['abpuensina « Xumusi». 8 kinacc / O.

C. I'abpuensa. — M. : [Ipoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-

gabrielyan/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

https://edsoo.ru/metodicheskie-materialy

/http://school-collection.edu.ru/ https://znanium.com/

. https://resh.edu.ru/



https://edsoo.ru/metodicheskie-materialy
https://edsoo.ru/metodicheskie-materialy/http:/school-collection.edu.ru/
https://znanium.com/




